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ABSTRACT OF THE DISSERTATION

Discrepancies in Reporting of Behavior Problems in Children with Autism Spectrum
Disorder: Contribution of Child, Parent, and Teacher Characteristics

by

Elizabeth Lara Llanes
Doctor of Philosophy, Graduate Program in Education

University of California, Riverside, June 2019
Dr. Jan Blacher, Chairperson

Despite the high rates of both internalizing and externalizing behavior problems in
children with ASD (Simonoff et al., 2008; van der Meer et al., 2012), there are frequently
inconsistencies between informants on behavioral rating scales, particularly when rating
internalizing behavior (De Los Reyes et al., 2015; Stratis & Lecavalier, 2015).
Discrepancies between raters can hinder treatment, as children, parents, and teachers
frequently fail to agree on the target problem, making it difficult for all informants
participating in treatment to work together to mitigate the problem (De Los Reyes &
Kazdin, 2005). The aims of the current study are to examine discrepancies between
parent and teacher ratings of behavior over time in a sample of young children with ASD,
and to identify parent, child, and teacher characteristics associated with informant
discrepancies. Participants in this study included 180 children with ASD ages 4 to 8§ years
old and their parents and teachers. Internalizing and externalizing behavior problems

were measured using parent and teacher report on the Child Behavior Checklist and the
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corresponding Teacher Report Form (CBCL and TRF; Achenbach & Rescorla, 2001).
Latent growth modeling was used to examine developmental trajectories of parent and
teacher ratings of child behavior, as well as to examine informant discrepancies across
time. The results indicate that, on average, parents tend to identify more problem
behaviors, particularly internalizing behaviors. No significant changes in parent-teacher
discrepancies were found across time. The magnitudes of parent-teacher discrepancies in
behavior ratings as well as child, parent, and teacher characteristics which predict the

discrepancies were also examined. Implications for research and practice are discussed.
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Discrepancies in reporting of behavior problems in children with autism spectrum
disorder: Contribution of child, parent, and teacher characteristics
Children with autism spectrum disorder (ASD) experience significantly more

behavior problems than do their typically developing (TD) peers (Baker & Blacher, 2015;
Bauminger, Solomon, & Rogers, 2010). In fact, studies have found that about 70% of
children with ASD experience at least one comorbid psychiatric disorder (Gillberg &
Fernell, 2014; Leyfer, 2006; Mattila et al., 2010; Simonoff et al., 2008). Behavior
problems are frequently categorized as internalizing behavior problems (i.e., anxiety or
mood-related problems) and externalizing behavior problems (i.e., disruptive behaviors).
Children with ASD tend to experience high levels of internalizing problems. In particular,
a meta-analysis conducted by van Steensel, Bogels, and Perrin (2011) found that across
studies, about 40% of youth with ASD had at least one comorbid anxiety disorder. The
prevalence rate of mood disorders in youth with ASD is variable in the literature (1.4% to
38%; Magnuson & Constantino, 2011). However, Kim et al. (2000) found that rates of
depression are higher for youth with ASD when compared to their TD peers. Rates of
externalizing behavior problems are also relatively high in youth with ASD. Baker and
Blacher (2015) found that youth with ASD experienced significantly higher levels of
disruptive behavior disorders when compared to TD peers, and met diagnostic criteria for
ADHD at four times the rate of TD youth. ADHD, one of the disorders most frequently
comorbid with ASD, has been found to occur in anywhere from 50-80% of youth with

ASD (Simonoff et al., 2008; van der Meer et al., 2012).



Despite the high rates of both internalizing and externalizing behavior problems
in children with ASD, inconsistencies between informants, or lack of inter-rater
agreement, on behavioral rating scales frequently occurs, particularly when rating
internalizing behavior (Achenbach, 1987; De Los Reyes et al., 2015; Grietens et al.,
2004; Kanne, Abbachi, & Constantino, 2009; Salbach-Andrae, Lenz, & Lehmkhul, 2009;
Stranger & Lewis, 1993; Stratis & Lecavalier, 2015; Youngstrum, Loeber, &
Stouthamer-Loeber, 2000). Discrepancies between raters can hinder treatment, as
children, parents, and teachers frequently fail to agree on the target problem, making it
difficult for all informants participating in treatment to work together to address the
behavioral concern (De Los Reyes, 2013). Informant discrepancies also have a particular
relevance to clinical research, because evidence supporting the efficacy of treatments for
children depends on multi-informant reports of child outcomes (Weisz, Jensen Doss, &
Hawley, 2005). This study will examine parent and teacher discrepancies in ratings of
internalizing and externalizing behavior problems in children with ASD over multiple
time points. It will also investigate child, parent, and teacher characteristics which may
influence discrepancies in parent-teacher ratings. Parent-teacher ratings in particular will
be the focus of the current study due to the young age of participants (ages 4 to 8) as well
as the fact that youth with ASD struggle to provide reliable reports of their own behavior
problems (Mazefsky, Kao, & Oswald, 2011).

Parent and Teacher Behavior Rating Discrepancies
Typically Developing Children. Parent and teacher behavioral rating

discrepancies are consistent across the literature. De Los Reyes and colleagues (2015)



conducted a meta-analysis of 341 studies published between 1989 and 2014 to examine
cross-informant correspondence in ratings of child behavior. To be included in the study,
the published articles had to focus on internalizing and externalizing behaviors in
children under 18. De Los Reyes et al. found low-to-moderate agreement across
informant pairs, consistent with the findings of the meta-analysis conducted by
Achenbach (1987) years prior. According to the authors, ratings of externalizing behavior
had greater correspondence (mean » = .30; ps <.001) than ratings of internalizing
behavior (mean » = .25; ps <.001) across rater pairs. Multiple informants’ reports were
also found to share little variance with one another. De Los Reyes et al. also found
different magnitudes of agreement for different pairs of raters. For instance, mothers and
fathers showed greater correspondence than parent-child or parent-teacher rater pairs.
Numerous studies have examined parent and teacher agreement on the measure
that will be used to assess internalizing and externalizing behavior problems in the
current study, the Child Behavior Checklist — Parent and Teacher Report Forms (CBCL
and TRF, respectively; Achenbach & Rescorla, 2001). Even when utilizing different
methods for calculating informant agreement, research has demonstrated low-to-
moderate agreement among informants and found that agreement is better for
externalizing problems than internalizing problems (Grietens et al., 2004; Salbach-
Andrae et al., 2009; Stranger & Lewis, 1993; Youngstrum et al., 2000). These findings
held for studies that examined informant agreement of ratings of young children (ages 5-
6; Grietens et al., 2004) as well as studies examining ratings of older children (ages 11-

18; Salbach-Andrae et al., 2009; Stranger & Lewis, 1993; Youngstrum et al., 2000).



Several studies found that, when determining whether a child was experiencing clinically
significant internalizing and externalizing problems, agreement was very low
(Youngstrum et al., 2000; Grietens et al., 2004). In fact, based on conditional
probabilities for agreement on whether a child had clinically significant internalizing or
externalizing behavior problems, Stranger and Lewis (1993) found that no informant’s
ratings could substitute for those of another rater.

Children with ASD. Similar to the literature examining parent and teacher
agreement in TD children, previous research has consistently identified lack of agreement
between parent and teacher report of problem behaviors in children with ASD. Stratis and
Lecavalier (2015) conducted a meta-analysis of 49 studies examining informant
agreement for youth (under age 22) with ASD or intellectual disability (ID). They found
that, for both groups (ASD and ID), parents and teachers demonstrated moderate levels of
informant agreement (mean weighted effect size across raters and behaviors of 0.36) and
that agreement was higher for externalizing problem behaviors (r = .42) than for
internalizing behaviors (» = .35). Although there was no difference between youth with
ASD and ID for externalizing behavior, agreement on internalizing behavior was
significantly higher for youth with ASD than youth with ID across raters (ASD: r = .32;
ID r=.29,0=4.31,p=.04).

Correlates of Parent/Teacher Rating Discrepancies: Child and Informant
Characteristics
Typically Developing Children. In their review of informant discrepancies in the

assessment of child disorders, De Los Reyes and Kazdin (2005) identified various child



and parent characteristics that were associated with informant discrepancies. Across
studies, there was evidence that gender is related to lack of rater agreement, with
informants rating girls more consistency than boys. Child age and race were also
associated with discrepancies between raters. Specifically, informants tended to have
higher agreement when rating younger children than adolescents (Achenbach et al., 1987;
De Los Reyes & Kazdin, 2005; Schroeder et al., 2010). For parent-teacher ratings
specifically, Van Dulmen and Egeland (2011) found that discrepancies between parent
and teacher ratings of externalizing behavior were smaller for younger children (at age 7)
than for adolescents (at age 16). This is because teacher ratings of problem behaviors
tend to decrease over time, whereas parent reports tend to be more stable over time,
leading to larger parent-teacher discrepancies. The same is true for internalizing behavior
— rater discrepancies tend to grow larger as the child matures into adolescence (van der
Ende, Verhulst, & Tiemeier, 2012). When looking at child race, De Los Reyes and
Kazdin found greater agreement for Caucasian children compared to African American
children.

De Los Reyes and Kazdin (2005) also found that parent characteristics influenced
informant discrepancies, including socioeconomic status (SES) and parent mental health.
Although SES has long been a well-established predictor of children’s behavior (Dodge,
Pettit, & Bates, 1994; Bradley & Corwyn, 2002), the association of SES with informant
discrepancies was mixed (De Los Reyes & Kazdin, 2005). Youngstrom et al. (2000)
found no relationship between SES, based on maternal employment and education, and

parent-teacher rating discrepancies. However, other researchers have found that lower



family income was related to larger discrepancies between parent and teacher ratings of
child behavior (Collishaw et al., 2009; Stone et al., 2013). Zahner and Daskalakis (1998)
also found that agreement between mothers and teachers was higher if mothers had
higher levels of education. With regards to parent mental health, De Los Reyes and
Kazdin found that maternal depression played a role in parent-teacher agreement, with
depressed mothers being more likely to over-report child behavior problems (De Los
Reyes et al., 2008 Richters, 1992; Youngstrom et al., 2000). This relation is consistent
with the depression-distortion hypothesis, which posits that depression leads the
informant to view the child’s behavior with a negative bias (Richters & Pellegrini, 1989).
Mother stress has also been related to parent-teacher rating discrepancies (Youngstrom et
al., 2000), with greater maternal stress leading to larger differences between raters.

Only two studies have investigated the relations between teacher characteristics
and multi-informant ratings of child behavior in typically developing children. Zahner
and Daskalakis (1998) examined behavior problems in a population-based sample of over
1,400 children, ages six to eleven years, as rated by their parents and teachers, using the
Child Behavior Checklist (CBCL) and Teacher Report Form (TRF), respectively
(Achenbach & Rescorla, 2001). They found that parents tended to give higher ratings
than teachers, especially on the internalizing scale, and that agreement was low
(Internalizing: k= 0.14; Externalizing: k = 0.33). Teacher familiarity and contact with the
child were significant predictors of parent-teacher agreement for both the internalizing
and externalizing scales, indicating that teachers rate more consistently with parents when

they know the child better.



Berg-Nielsen and colleagues (2012) also examined teacher characteristics as
determinants of the parent-teacher agreement on ratings of behavior problems in
preschool children. Using a sample of over 700 Norwegian children and their parents and
teachers, Berg-Nielsen et al. (2012) found similar results to those of Zahner and
Daskalakis (1998). Teachers provided lower ratings of children’s behavior problems than
did parents, especially on internalizing problems. Conflict in the student-teacher
relationship, as measured by the Student-Teacher Relationship Scale (Pianta, 2001), was
also a significant predictor of disagreement between parent and teacher ratings of
internalizing behavior problems, with greater conflict predicting higher discrepancies.
Teachers who reported higher levels of conflict in the student-teacher relationship tended
to identify more problem behaviors, and although Berg-Nielsen and colleagues found that
parents tended to rate more problem behaviors than teachers in general, conflict in the
student-teacher relationship actually led teacher ratings to surpass parent ratings and
predicted even higher informant discrepancies. In the Berg-Nielsen et al. (2012) study,
teachers also tended to rate girls’ behavior problems much lower than boys’ behavior
problems. These findings led Berg-Nielsen and colleagues to conclude that there were
possible teacher perception biases at play in rating behavior problems, particularly when
there is conflict in the student-teacher relationship, when identifying internalizing
problems, and in the presence of gender preference for girls versus boys.

Children with ASD. The literature has also identified several moderators specific
to informant discrepancies in the rating of behavior problems in children with ASD. For

instance, in their meta-analysis, Stratis and Lecavalier (2015) found that age and 1Q were



significant moderators of informant discrepancies between informants. For internalizing
problems, parents and teachers showed higher agreement when rating adolescents than
school-aged children. When rating social skills, agreement between parents and teachers
was higher for school-aged children than for adolescents. Stratis and Lecavalier also
found that IQ was a significant moderator of informant discrepancies. With increasing
IQ, agreement among all raters on internalizing problem behaviors and total problem
behaviors decreased. Stratis and Lecavalier believe this could indicate that youth with
lower 1Q have less variability in their behavior across environments, leading to increased
agreement between raters.

The type of behavior problem being assessed also impacts the magnitude of
informant discrepancies. Compared to ratings of TD youth, Kanne et al. (2009) found that
parents and teachers were most discrepant when rating internalizing behavior,
particularly anxiety-related symptoms.

Other studies have examined parent characteristics which may impact informant
discrepancies in behavioral ratings of children with ASD. For instance, parent age and
education level were associated with higher ratings on measures of child ASD symptoms,
indicating that parents who were more educated were more likely to endorse problem
behaviors when rating child behavior (Hattier, Matson, Belva, & Adams, 2013); perhaps
they were more informed about specific behaviors associated with ASD. Reed and
Osborne (2013) explored the correlation between parent stress and informant agreement.
Although they found that stressed parents tended to produce slightly higher ratings of

behavior problems in their children, stress had little impact on parent-teacher behavior



rating discrepancies, indicating a need to identify teacher characteristics that may impact
informant agreement (Reed & Osborne, 2013). However, no work currently found in the
literature describes the examination of teacher characteristics that correlate with
informant discrepancies in ratings of children with ASD.
Parent-Teacher Rating Discrepancies as Predictors

Rater disagreement can often impact the identification of problems and treatment;
therefore, a growing number of studies have examined the predictive power of rater
discrepancies on a variety of child outcomes. In his review, De Los Reyes (2011) found
eleven studies that examined informant discrepancies as predictors of outcomes such as
delinquency, treatment response, and parent involvement in treatment. However, only
one of these studies examined the impact of parent-teacher discrepancies on outcomes
related to child psychopathology. Ferdinand, Van der Ende, and Verhulst (2007)
examined parent-teacher ratings of behavior problems on the CBCL and TRF in 1,154
four to twelve-year-old children and then measured child outcomes 14 years later.
Whereas scores on the CBCL and TRF predicted many later life mental health and
behavioral outcomes, parent-teacher rating discrepancies for the most part did not. There
were a few exceptions; for example, parent-teacher discrepancies in ratings of aggressive
behaviors in the children were associated with an increased risk of suicide attempts
and/or self-harm in adulthood. In addition, parent-teacher discrepancies when rating
anxious/depressed symptoms in the children predicted child mood disorders at fourteen-
year follow-up. Ferdinand et al. (2007) believe that parent-teacher rating discrepancies

may be indicative of lack of home-school support or communication, which results in



under-identification of children’s problems. Left untreated, these problems can lead to
detrimental outcomes later in life.
Why are Parent and Teacher Ratings So Discrepant?

The literature on informant discrepancies has made it evident that differences in
rater reports are due to much more than measurement error (Achenbach, 2001; De Los
Reyes, 2011; De Los Reyes et al., 2015). Two factors that may contribute to parent and
teacher rating discrepancies are rater-bias and context (De Los Reyes & Kazdin, 2005).
Rater bias may be due to the fact that raters might have different motivations for rating,
or different perspectives on what is typical versus abnormal behavior. However, we know
that children’s behavior can vary across settings and this may indicate that parents and
teachers are both providing valuable information that can be used to inform intervention
(De Los Reyes, 2011).

To compare parent and teacher reports of disruptive behaviors to clinical
observations, De Los Reyes and colleagues (2009) developed an experiment where
children were brought into a clinical setting and observed while interacting with a parent
or an unfamiliar clinical examiner. They found that their observations of the child’s
disruptive behavior were consistent with variations in reports from their parents and
teachers. For example, when a child was observed to be disruptive with a parent but not
with the clinical examiner, it was more likely that parents reported high levels of
disruptive behaviors while teachers reported low levels. Similarly, if a child was
disruptive with the clinical examiner but not with the parent, this corresponded to higher

ratings of disruptive behaviors from teachers than from parents. When both parents and
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teachers reported disruptive behaviors, this was seen in the laboratory observations in
child interactions with the parent and clinical examiner. De Los Reyes et al. (2009)
concluded that variations in child’s disruptive behaviors reflected contextual factors -
interaction with a parent versus a non-parental adult.

Consistent with the findings of De Los Reyes and colleagues (2009), Hartley et al.
(2011) found that parent-teacher discrepancies in reports of aggressive behavior were
related to rater’s perceptions of the environmental cues that triggered the aggressive
behavior (e.g., task demands placed on the child or negative interaction with a peer). In
fact, they found that the more similar the environments within which informants rated
aggressive behavior, the more similar the reports from informants. This finding is
consistent with behavioral theory, which posits that children are more likely to exhibit a
behavior if certain contingencies (or environmental cues) are present.

To explore further the role of contextual factors, De Los Reyes et al. (2013)
conducted the first experimental study to examine whether informants (mothers and
children) would be able to provide context-specific information on child and family
behavior. Families were randomly assigned to a receive a program that trains informants
to use setting information when reporting (Setting-Sensitive Assessment) or to a control
condition. The Setting-Sensitive Assessment training resulted in greater differences
between mother-reported and child-reported behavior than the control group, suggesting
that discrepancies arose because informants incorporated unique, context-specific

information when rating behavior.
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Some research has been conducted to tease apart the root of parent-teacher report
discrepancies in ASD samples. Kanne et al. (2009) found disparities between parent and
teacher reports of problem behaviors in children with ASD on the CBCL and TRF in a
sample of 177 children ages 3 to 18 years (mean age of 7.3 years). At first, they
hypothesized that parents and teachers may be observing the same behaviors, but rating
them at different levels of severity; however, their analysis indicated that this was not the
case. To determine this, Kanne and colleagues used bivariate correlations for each of the
CBCL symptom domains and found low correlations, especially for internalizing
behavior, suggesting that parent-teacher lack of agreement was not simply due to
informant ratings of the same problems at differing levels of severity. Kanne et al. were
also able to rule out rater bias by comparing the inter-rater agreement between parents
and teachers when rating the behaviors of youth with ASD versus their typically
developing (TD) siblings. Inter-rater agreement was much higher when parents and
teachers were rating the TD siblings, suggesting that rater bias did not account for the
discrepancy in the rating of youth with ASD. Kanne and colleagues suggested that these
findings provided evidence that, for youth with ASD, problem behaviors were manifested
differently across environmental contexts. Applied to the current study, these findings
suggest that informant discrepancies were a result of the observation of different
behaviors at home and at school. It might also be that typically developing children are
easier to rate than children with ASD, leading to discrepancies between parent and

teacher ratings for children on the autism spectrum.
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Theoretical Models of Informant Discrepancies

Several theoretical models have been posited to attempt to provide explanations
and methods for understanding discrepancies in informant ratings. The situational
specificity (SS) perspective holds that children behave differently in different
environments, as noted above. Therefore, this model attributes informant discrepancies to
the contextual behavior of the child being rated. There are numerous studies which have
found evidence for the contextual specificity of behavior, giving support to this
theoretical perspective (Biglan, 1995; Morris, 1988). However, this theory does not take
into account rater biases which might impact informant agreement.

To address rater biases, the multitrait-multimethod (MTMM) perspective was
developed (Campbell & Fiske, 1959). This theory views different raters as different
methods of measurement. Discrepancies between raters reflect systematic biases, or
distorted reports of the behavior. For instance, biases such the halo effect, where one
positive impression of a person leads the rater to perceive the person’s other behaviors or
qualities positively, impacts informant ratings. Viewing informant discrepancies through
the lens of the MTMM model allows researchers to qualify the measurement error due to
rater biases. Therefore, in the MTMM model, parent-teacher rating discrepancies give us
more information about the characteristics of the rater than about the child’s behavior
across settings. The other issue with the MTMM perspective is that it does not account
for informant discrepancies caused by different informants’ knowledge of a child’s

behavior in different environments.
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Building on the MTMM perspective, Kraemer and colleagues (2003) developed a
theory to explain rater discrepancies. They proposed four dimensions that result in
variability between raters: (1) the actual behavior being measured (T), (2) the context in
which the behavior is observed (C), (3) the informant’s perspective or characteristics that
influence ratings (P), and (4) measurement error (E). Each rating is the sum of these four
dimensions: T + C + P + E. Based on this theory, when informant perspectives are highly
similar, or the behavior being rated is very consistent across settings, or the raters are
observing behavior in the same context, raters will be less discrepant. In order to reduce
rater discrepancies, Kraemer and colleagues recommend that researchers and clinicians
focus on reducing extraneous variance due to different rater perspectives and contextual
factors. To reduce variation that is due to rater perspective, Kramer et al. recommend
additional informants in each context (e.g., mother and father ratings of the behavior at
home; ratings of teacher and classroom aide in the school). To reduce extraneous
variance due to contextual factors, Kramer et al. recommend gaining ratings from the
same perspective (same rater) across settings. For instance, this would mean the parent
observes and rates the child’s behavior at school and, vice versa, the teacher rates the
child’s behavior at home. These recommendations might well reduce unexplained
variation in their model, but one must call into question the feasibility of obtaining
multiple rater reports across multiple settings. Another weakness of this theory is that it
assumes that rater discrepancies are undesirable. However, other theories take a different

perspective, namely, that differences between raters are meaningful and provide clinically
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useful information about the child’s behavior across settings. One such theory was
developed by De Los Reyes and Kazdin (2005).

Building upon the SS and MTMM perspectives, De Los Reyes and Kazdin (2005)
developed the Attribution-Bias-Context (ABC) model, which provides a framework for
conceptualizing informant discrepancies across rater pairs (e.g., mother-teacher, mother-
child). The researches identified three sources of informant discrepancies: the actor-
observer phenomenon, perspective and memory recall, and the context in which the
behavior occurs. The actor-observer phenomenon is the principle that one tends to
attribute one’s own behavior to environmental context while attributing the other’s
behavior to dispositional qualities (Jones & Nisbett, 1972). Therefore, informant
discrepancies arise, in part, due to the fact that informants disagree in their attribution of
the causes of the child’s behavior problems. Based on the actor-observer phenomenon,
De Los Reyes and Kazdin hypothesized that parents and teachers would be more likely to
attribute the child’s behavior to dispositional factors (within child factors), while children
would more likely attribute their behavior to the context in which the behavior occurred
(environmental factors) when providing self-ratings of their behavior.

Another source of informant discrepancy is informant perspective and memory
recall. Because observer informants (parents and teachers) are more likely to attribute
behavior problems to within child factors, they are more likely than the child to recall
negative behaviors that are consistent with their perspective (Tversky & Marsh, 2000). In
contrast, children are more likely to attribute their behavior to environmental factors and

therefore recall the contextual factors that led to the behavior, consistent with their
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perspective. Therefore, the ABC model posits that ratings from observer informants
(parents and teachers) will be more similar when compared to each other than when
compared to child ratings.

Finally, the third component ABC model is the context in which the child’s
behavior is observed. Informant discrepancies may arise when parents and teachers
perceive different behaviors in different contexts. For instance, a parent could observe
oppositional behavior in the home as the primary problem, whereas the child’s teacher
observes inattention at school as the problem. But De Los Reyes and Kazdin (2005)
emphasized that, although it is likely that parents and teachers observe different
behaviors in different settings, attention must be paid to informants’ perceptions and their
recall of the child’s behavior from memory in any theoretical conceptualization of
informant discrepancies.

Another proposed theory to bridge the SS and MTMM perspectives was
developed by Dumenci, Achenbach, and Windle (2011). Using hierarchical constructs,
they proposed a hybrid perspective that takes into account the environmental context and
the perspective of the informant. Their measurement design includes three facets: item
(specific behaviors), syndrome (e.g., internalizing problems, externalizing problems), and
informant (e.g., mother, teacher). These facets are used to estimate contextual factors
(i.e., behaviors specific to the context from the perspective of an informant) and cross-
contextual components (i.e., behaviors that are common across contexts and informants).

Dumenci et al. (2011) also identified three systematic sources of variability in

ratings, including (1) a cross-contextual higher-order trait common across all three facets
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of measurement, (2) a contextual higher-order trait common across the item and
syndrome facets but different for each informant, and (3) a contextual lower-order trait
specific to all possible combinations of syndrome and informant facets. All other sources
of variability not represented in these three sources are considered random error of
measurement. To illustrate their model, they used the example of parent and teacher
ratings of child externalizing behavior. The first source of variance, the cross-contextual
higher-order trait, would then refer to the externalizing behaviors manifested across
contexts (home and school) as reported by multiple informants (parents and teachers).
The second source of variation would be due to the fact that the child also exhibits
externalizing behaviors in a particular setting as reported by one informant. The third
source of variation in the model, the contextual lower-order trait, refers to a specific type
of externalizing behavior (e.g., aggression) manifested in a specific setting (e.g., home) as
reported by a specific informant (e.g., mother).

The model proposed by Dumenci et al. (2011) has many strengths, including the
fact that these researchers developed a parametric representation of the model which they
tested with data from mother, teacher, and child ratings of rule-breaking and aggressive
behavior. However, their model does not separate the contextual aspects of behavior from
rater bias. Rather, when they use the term “contextual,” Dumenci and colleagues are
referring to setting-specific behavior from the perspective of the informant.

Validity of Informant Discrepancies
When examining the validity of multi-informant approaches in their review, De

Los Reyes et al. (2015) focused on incremental validity, or whether the addition of a new
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informant would increase the predictive power beyond the data supplied by just one
informant. They noted that the best evidence in support of the incremental validity of a
multi-informant approach is for externalizing behavior problems because assessments
that evaluate these behaviors can be corroborated with direct observation. Few studies
have examined the validity of multi-informant reports for internalizing behaviors, such as
anxiety (De Los Reyes et al., 2015). This is, in part, due to the complexities of
operationalizing and observing internalizing behaviors. Because internalizing behaviors
are more difficult to observe, we also expect reliability to be lower across raters (De Los
Reyes et al., 2013).

In addition to the evidence that indicates how data from multiple raters adds
incremental validity in the assessment of externalizing behavior, there is also emerging
evidence that indicates that discrepancies among informants can predict treatment
responses. For instance, De Los Reyes, Alfano, and Beidel (2010) administered a pre-
treatment parent and self-report measure that assessed social phobia symptoms in 81
children (ages 7 to 16) and then provided a treatment for social phobia. They found a
significant relation between treatment response and parent-child disagreement, with
larger informant discrepancies associated with non-response to treatment. This study
provides evidence that disagreement between raters can not only inform variability in
treatment outcomes, but also inform treatment response.

Use and Interpretation of Informant Discrepancies. The clinical use and
interpretation of informant discrepancies are also essential to any discussion concerning

their validity. Multi-informant ratings are used either to make diagnostic decisions or to
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inform treatment. Information from multiple reporters can be treated a number of ways.
One approach is the conjunctive or converging approach, which requires multiple
informants to agree on the presence of a behavior or syndrome (Youngstrum et al., 2003;
De Los Reyes et al., 2013). For instance, if determining whether or not the child is
experiencing depressive symptoms, a clinician using the conjunctive approach would
require the parent, child self-report, and teacher reports of depressive symptoms to be in
the clinical range for depression to be considered present in the child. This strategy can
overlook children with complex symptom presentations or children who exhibit problem
behaviors only in a particular setting. Understandably, the conjunctive approach results in
lower identification rates of children with behavior problems, and therefore is considered
less sensitive. De Los Reyes et al. (2013) noted that this approach is frequently used in
research, as opposed to practice, which is problematic given that informants’ reports
frequently give diverging information and that these disagreements yield important
information regarding the behavior being assessed.

Another approach is the disjunctive or diverging approach, in which only one
informant must endorse a behavior problem to meet the diagnostic threshold
(Youngstrum et al., 2003; De Los Reyes et al., 2013). This approach is the most
commonly used in clinical practice and results in the broadest pool of identified children.
Although this approach yields a high sensitivity, in that it correctly identifies a large
percentage of individuals who are presenting with a behavior problem, it also has low
specificity in that it yields a high false-positive rate. It has been argued that this approach

to synthesizing multi-informant data is valid due to the high reliability of behavior

19



checklists as well as their cross-validation with other rating scales (Achenbach, 1995).
The reliability and validity of these scales can be interpreted as evidence that informants
are providing reliable and valid reports of child behavior across different settings.

The third and final approach described by Youngstrum and colleagues (2003) is
the compensatory approach. In this approach, scores from multiple raters are summed or
averaged to create one combined score. Although Youngstrum et al. hypothesized that
this method would be the most psychometrically sound given that an aggregate measure
would reduce individual error and possess greater reliability, they found the opposite.
They collected parent, teacher, and self-report ratings and DSM-IV categorizations of
nearly 200 youth being treated for mood or disruptive behavior disorders. The
compensatory approach (the average score across raters) resulted in lower agreement
with the DSM-IV classification than the disjunctive approach, which compared
agreement between individual raters and the DSM-IV categorization.

Operational Triad Model. De Los Reyes, Thomas, Goodman, and Kundey (2013)
made an attempt to bridge the current approaches to dealing with informant discrepancies
in research through their Operations Triad Model (OTM). The OTM allows researchers
to test whether meaningful differences in the behavior assessed can be identified when
interpreting discrepancies among multiple raters. To assess multi-informant data, most
clinical research uses Converging Operations, or a set of measurement conditions within
which one assesses the validity of multi-informant reports based on their similarity (or
convergence) with one another. For instance, an intervention study looking at behavioral

outcomes in children might claim that there is more evidence of behavior change if seen
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by more than one rater. However, the OTM creates a framework from which researchers
can view discrepancies as meaningful and informative, rather than as a set of findings
that weaken the conclusions that may be drawn.

The OTM first requires researchers to pose a priori hypotheses regarding whether
informants are expected to agree or disagree. If the expectation is disagreement, then a
hypothesis is also made to determine what the diverging findings will reflect (e.g.,
variation in the behavior across settings or measurement error). Then, based on the
reports of the informants, the pattern of convergence or divergence is interpreted. This
model is dependent upon the current research literature which overwhelmingly indicates
that informant discrepancies are largely due to valid representations of variation in
children’s behavior across settings (De Los Reyes et al., 2009; De Los Reyes et al., 2013;
Hartley et al., 2011).

If a researcher expects that the informants’ reports will yield converging
information, he or she can test whether or not Converging Operations account for the
study’s findings. If informant reports are diverging, then the researcher tests for
Diverging Operations, or whether or not the conflicting reports are indicative of a
meaningful difference in the behavior being assessed. Specifically, the researcher tests
whether or not each report meets the a priori reliability threshold set by the researcher or
if the informant ratings relate to other constructs that would support the validity of their
reports. The researcher should also rule out methodological factors in the study that might
explain informant discrepancies. If measurement error or methodological problems

account for the informant discrepancies, then this is indicative of Compensating
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Operations. Using post-hoc tests, the researcher can test for Compensating Operations
and can use statistical approaches to correct for differences between reports and examine
convergence among informants’ reports. If the issue was due to invalid or unreliable
reports from a subset of the sample, the researcher can also exclude these reports from the
sample in favor of reports that yield reliable and valid data.

According to De Los Reyes et al. (2013), the OTM is valuable because it involves
making hypotheses about the presence of informant discrepancies in research
conclusions. It encourages researchers to use multi-informant data, even when such data
might result in conflicting results, because it provides a framework for attributing
discrepancies to meaningful differences in the behavior assessed. In the future, De Los
Reyes and colleagues believe that the use of OTM to interpret commonly discrepant
reports of parent and teacher reports of child externalizing behavior might result in the
development of standardized batteries of parent, teacher, and independent observer
measures to tease apart cross-contextual versus context-specific expressions of child
externalizing behaviors.

Measurement of Informant Discrepancies

The way in which researchers operationally define, or measure, informant
discrepancies is crucial and can drastically effect the magnitude of the discrepancies
depending on the methods used.

Measuring Informant Agreement. Instead of conceptualizing differences in
informant ratings as discrepancies, some researchers have measured informant

agreement. The most prevalent method for examining rater agreement is Pearson’s
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product moment coefficient, r, a bivariate correlation measuring the linear relationship
between reports from two informants (e.g., Youngstrom et al., 2000). Another approach
1s to use the intraclass correlation coefficient (ICC) as a measure of agreement.
According to Cichetti (1994), this method is less dependent on systematic effects for one
rater over another (e.g., mothers systematically rating children higher than teachers), and
therefore is considered a better measure of agreement.

Another approach to operationalizing informant agreement is to use Q
correlations. Q correlations are Pearson 7 correlations between sets of common items
provided by different raters (Achenbach, 2011). Achenbach (2011) notes that O
correlations can inflate agreement, even if one rater consistently rates items higher than
the other rater, because it is not affected by differences between the raters’ metrics.
However, this also means that Q correlations are useful for calculating agreement
between raters who see children in environments with different levels of the problem
behavior (e.g., at home and school).

Measuring Discrepancies Between Informants. In addition to methods for
evaluating informant agreement, other statistics have been developed to measure
differences between raters. In their review, De Los Reyes and Kazdin (2004) compared
three common ways of measuring discrepancies between informants: raw difference
scores, standardized difference scores, and residual difference scores. When using raw
difference scores, one rater’s unstandardized, raw score is subtracted from the other
rater’s raw score. In the standardized difference score, raters’ scores are first converted

into z-scores based on the distribution of informant ratings in the sample. The advantage
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of the standardized difference score is that it places informant ratings on the same metric
and makes the resulting scores more comparable and interpretable. Finally, in using
residual difference score, one informant’s rating is used as the independent variable in a
regression model and used to predict the other informant’s rating. The residual difference
is the standardized difference between the predicted value and the informant’s actual
rating.

De Los Reyes and Kazdin (2004) compared these three measurement methods
using a sample of mothers, who each rated her child’s externalizing behavior. Using the
three different difference score methods yielded different conclusions, depending on the
variation of informant ratings and the correlation between informants. For instance, if the
variation in one group of informants is much larger than the variation in another group of
raters, then raw difference scores and standardized difference scores produce widely
different findings particularly when relating the difference scores to other informant
characteristics (such as SES, maternal psychopathology, child age, etc.). De Los Reyes
and Kazdin concluded that future studies should use the standardized difference score
because that was the only difference score measurement method that was correlated with
each of the informants’ ratings.

Some studies have called the use of difference scores into question. Laird and De
Los Reyes (2013) noted that using difference scores makes the interpretation of
discrepancies challenging, even when the values are squared (i.e., using directional
difference score) or absolute (i.e., taking absolute value of a difference score). They also

add that difference scores do not adequately determine whether informant discrepancies

24



can predict psychopathology or whether they can be predicted from other constructs, such
as maternal depressive symptoms.

If the research question of interest is the relation between informant discrepancies
and an outcome variable of interest, Laird and Weems (2011) recommended using a
regression model, regressing the outcome variable on the separate scores of two
informants (P = parent scores; T = teacher scores):

Y=o+ BiP+ BT +e
where [3;, is the parameter estimate for the association between parent’s report of the
behavior and the outcome when holding teacher’s report constant, and f3,, is the
parameter estimate for the association between teacher’s report of the behavior and the
outcome, holding parent’s report constant. Although this model is useful when addressing
research questions examining the impact of informant discrepancies on an outcome, it is
not helpful if the outcome of interest is the actual informant discrepancy.

Research examining informant discrepancies as outcomes have primarily used
difference scores (De Los Reyes & Kazdin, 2004) and have not examined discrepancies
longitudinally. Whereas Laird and De Los Reyes (2013) cautioned against the use of
difference scores, other work by Rogosa and Willett (1983) demonstrated that difference
scores are reliable in most situations, particularly when reliability estimates of the
original scores are good and when there is variability in individuals’ difference scores.
However, it is also important to note that most research examining difference scores have
used observed scores. Difference scores using observed measures provide valuable

information but they are still subject to measurement error, which is compounded given
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the fact that the observed values also carry error. This led to the assertion that “the
difference between two fallible measures is frequently much more fallible than either”
(Lord, 1963, p. 32). The advantage to using a structural equation modeling (SEM)
framework is that it utilizes latent variables, which are free of measurement error. Latent
differences can then be estimated using latent true score values (free of error), which are
estimated from the observed scores. The resulting latent difference estimates are more
reliable and less prone to measurement error than difference scores derived from
observed values (McArdle, 2009). Given these advantages, this study will explore SEM
techniques to model similarities and differences between latent scores representing parent
and teacher true scores on child behavior rating scales. This will provide information
regarding the magnitude and direction of informant discrepancies.
Research Questions

Children exhibiting behavior problems are commonly referred for psychological
assessment. As a part of the assessment process, clinicians frequently turn to behavior
rating scales, such as the Child Behavior Checklist (CBCL; Achenbach & Rescorla,
2001), which have strong validity and reliability support in the literature. However, best
practice in behavioral and psychological assessment involves the use of multi-informant
data (Merrell, 2007); problems arise when data gathered from multiple sources are
contradictory. Discrepant data can make it challenging to interpret the child’s presenting
problems and can sometimes delay or even limit access to treatment. The research
literature examining informant discrepancies in ratings of child behavior has attempted to

guide clinicians and researchers alike in how to interpret disparate rater reports validly
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(De Los Reyes et al., 2015). Nonetheless, there is still much work to be done when
considering special populations, such as children with ASD. Thus, this study will
examine informant discrepancy among parents and teachers in a sample of young
children with ASD.

There is some evidence that, among youth with ASD, informant agreement is
moderated by child age (Stratis & Lecavalier, 2015); however, no study was found that
examined informant discrepancies longitudinally in a sample of young children with
ASD. In addition, although some child and parent characteristics have been found to
correlate with informant agreement, teacher characteristics have not been examined in
ratings of children with ASD (Reed & Osborne, 2013). The current study attempts to
address these gaps in the literature and poses the following research questions:

1. Do parent reports of child internalizing and externalizing behavior problems
change over time and across age?

2. Do teacher reports of child internalizing and externalizing behavior problems
change over time and across age?

3. How discrepant are parent and teacher reports of of child internalizing and
externalizing behavior problems? Are parent-teacher rating discrepancies
consistent over time?

4. Which child (age, gender, 1Q), parent (income), and teacher (years teaching
experience, class size, role as general or special education teacher, autism

experience, and student teacher relationship) characteristics predict parent and

27



teacher discrepancies in reports of child internalizing and externalizing behavior
problems?
Methods

Participants

Participants in this study will include 184 children ages 4 to 7 years old (150
boys, 34 girls), and their parents and teachers, who were participating in a longitudinal
study across two sites in Southern California and Massachusetts. The purpose of the
larger study was to examine factors that lead to a successful school transition for young
children with ASD. Participants were referred to the study by local service agencies,
schools, and state regional centers. Three cohorts of students were recruited, and all
participations were subject to the same recruitment, eligibility, and study procedures.

To meet enrollment criteria for the larger study, participants were required to have
a previous diagnosis of an autism spectrum disorder. Those who did not have a previous
diagnosis or who only had a school designation of autistic-like were also administered the
Autism Diagnostic Interview — Reivsed (ADI-R; LeCouteur, Lord, & Rutter, 2003). In
addition, participants were required to have an intelligence quotient (IQ) on the Wechsler
Preschool and Primary Scales of Intelligence (WPPSI-III; Wechsler, 2002) of 50 or
above. All children were screened as part of the study with the Autism Diagnostic
Observation Schedule for Children (ADOS-2, Lord et al., 2008). Children were classified
under autism or autism spectrum if they met ADOS score cutoff criteria. Mean

participant scores on the WPPSI-III were within average levels of cognitive functioning
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on the FSIQ (M = 87.71, SD = 17.73), with 17.8% having comorbid intellectual disability
(IQ at or below 70).

The sample was predominantly male (81.7%) and White (62.8%). Only 40.3% of
parents reported household incomes under $65,000. Mother education in this sample was
defined by years of completed schooling. Overall, most mothers in our sample completed
high school (97.2%), with more than half of mothers reporting completion of a college
degree or higher (63.9%). The majority of child participants were enrolled in public
elementary schools (59.2%) and public preschool programs (10.1%), with only a small
percentage (3.3%) enrolled in private schools. Table I contains participant demographic
information.

Procedure

The Institutional Review Boards of the participating universities approved study
procedures. Informed consent forms were mailed home, reviewed with parents and
collected on the day of the child’s first assessment, after reviewing the form again. In
nearly all cases (88.3%), the participating parent was mother. The parents completed
measures of social skills and child behavior problems prior to each visit. Once deemed
eligible, children were assessed during the fall (Time 1) and spring (Time 2) of the same
school year, and the winter (Time 3) of the following school year. During the visits,
parents were also asked to give consent for their child’s teacher to provide information
about the child and his or her school environment; they also completed a demographic

and other forms or questionnaires. Once consent and contact information were obtained,
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teachers were mailed measures to complete. Table 2 describes participant sample size
(parents and teachers) across the time points.

During the on-site assessment, graduate student researchers trained in study
procedures met separately with the child and mother to complete a variety of tasks.
Activities with the mother included an interview on topics related to the child’s behavior,
relationships with his or her teacher and peers, school experiences, and overall transition
to school. Assessments of child behavior problems were obtained via mother- and
teacher-completed questionnaires.

Measures

Background information from the parent and child was obtained via a parent
completed demographic questionnaire completed at the eligibility visit. Teachers also
completed a short Classroom Climate Inventory questionnaire about their teaching
experiences and demographics. Behavioral information was collected from parents and
teachers at Time 1, Time 2 and Time 3. The following measures were given to all
children in this study.

Eligibility: Autism Diagnostic Observation Schedule (ADOS; Lord, Rutter,
DiLavore, & Risi, 2008). The ADOS is a standardized, semi-structured play-based
observation of child behavior in situations that elicit autistic tendencies. Four modules
can be administered, dependent on the child’s verbal ability. The observation yields
scores in four domains: Social Interaction, Communication, Stereotyped Behaviors and
Restricted Interests, and Play. Of these domains, only two, Social Interaction and

Communication, are included in the algorithm for determining the child’s overall ADOS
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score. Individuals can fall into one of three categories resulting from this score: autism,
autism spectrum, or not on the autism spectrum. These categories are predetermined
cutoff points provided in the ADOS manual based on the specific module that is being
administered. The ADOS has established reliability and validity from research on a
sample of children with a diagnosis of autism (Lord et al., 2008). The ADOS has high
discriminative validity with high sensitivity (97%, 95%, and 90% across Modules 1 to 3,
respectively) and specificity (94%, 87%, and 94%, across Modules 1 to 3, respectively)
in discriminating between children with ASD and children without a spectrum disorder.

Elligibility: Wechsler Preschool and Primary Scale of Intelligence, Third
Edition (WPPSI-III; Wechsler, 2002). Children’s cognitive skills were measured with
the WPPSI-III. The WPPSI-III is composed of 14 subtests and yields an 1Q score scaled
as a standard score (M = 100, SD = 15). For this study, a calculated Full Scale 1Q (FSIQ)
score was computed from an abbreviated measure of cognitive functioning, which
included three subtests: block design, matrix reasoning and vocabulary subscales. This
instrument is intended for use with children between the ages of 2:6 and 7:3 years of age.
The selection of these three subtests was based on their established reliability (r = .95)
and high predictive validity in gaining an estimate of cognitive ability (Sattler & Dumont,
2004).

Achenbach System of Empirically Based Assessment (ASEBA) — Parent and
Teacher Reports (CBCL and TRF; Achenbach & Rescorla, 2001). Behavior problems
were measured using parent and teacher reports on the Achenbach System of Empirically

Based Assessment (ASEBA) — Parent Report and the Teacher Report Form (CBCL and
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TRF; Achenbach & Rescorla, 2001). Parents and teachers were asked to complete the
items describing specific child behaviors on a three point Likert scale (0 = not true, 1 =
somewhat or sometimes true, 2 = very true or often true). Higher scores on subscales
indicate greater levels of problematic behaviors. Depending on the child’s age, parents
were either administered the CBCL for ages 1.5 to 5 or for ages 6 to 18. Teachers were
administered the TRF for 1.5 to 5 or for ages 6 to 18. For the purposes of this study, only
the Internalizing problem behavior scale and the Externalizing problem behavior scale
will be used. A t-score of 70 or above indicates that the child is showing clinically
elevated levels of behavior problems. The ASEBA scales were normed using a
nationally representative sample of children and their parents and teachers. Achenbach
and Rescorla (2001) demonstrated that the Internalizing and Externalizing problem scales
discriminated between referred and non-referred samples and demonstrated convergent
validity when compared to other behavioral rating scales, such as the Behavior
Asseessment system for Children (BASC; Reynolds & Kamphaus, 1992) Scales (’s =
.74 to0 .89). In this study, the Internalizing and Externalizing problem scales had good
internal consistency (CBCL: Internalizing a’s = .82-.94, Externalizing a’s = .88-.93;
TREF: Internalizing a’s = .83-.89, Externalizing a’s = .92-.94).

Student Teacher Relationship Scale (STRS). The STRS (Pianta, 2001) is a 28-
item questionnaire that measures teachers’ perceptions of their relationship with specific
students from preschool to grade 3. It yields a total score and three factors that measure
Conflict (e.g., “This child easily becomes angry at me.”), Closeness (e.g., “I share an

affectionate, warm relationship with this child.”), and Dependency (e.g., “This child asks
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for my help when he/she really does not need help.””). Responses were given on a 5-point
Likert scale from 1 (“definitely does not apply”) to 5 (“definitely applies”). The STRS
has been shown to be correlated with current and future academic achievement, behavior
problems, and peer relationships (Birch & Ladd, 1998; Hamre & Pianta, 2001). In this
study, the STRS had good internal consistency for the total score (a’s = .79-.82).

Data Analysis Plan

Descriptive statistics. The following analyses were computed using SPSS
Version 24.0 (IMB Corp, 2010). The data were first examined for outliers, which were
defined as values that fell three standard deviations above or below the mean. Outliers
were constrained to three standard deviations from the mean to reduce the influence of
extreme data points (Cohen et al., 2003). Descriptive statistics for parent- and teacher-
reported internalizing and externalizing behavior at each time point as well as
demographic information are provided in Table 1.

Research Question 1 and 2. The first two research questions ask whether parent
and teacher reports of child internalizing and externalizing behavior change over time and
across age. Latent growth curve models (LGMs) were used to examine the trajectories of
parent and teacher reports of child internalizing and externalizing behavior.

Across time: LGMs examine longitudinal data to address questions related to
developmental change across time. The basic LGM consists of two latent factors
(intercept factor and slope factor), with repeated measures of the construct over time as
indicators. Through LGMs, researchers can model intra-individual change across

individual intercept and slope estimates (Byrne, 2012). In the current study, four models
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were examined: (1) parent-reported internalizing behavior, (2) parent-reported
externalizing behavior, (3) teacher-reported internalizing behavior, and (4) teacher-
reported externalizing behavior. These analyses were conducted using Mplus Version 7
(Muthen & Murthen, 2012).

Across age. Using LGM’s, individual change in parent and teacher reported
internalizing and externalizing behavior were modeled across the three time points of
measurement. But because the three time points span only approximately 18-months, we
also wish to model behavior problems across participant age for each of the measurement
points so that we can examine developmental trajectories of these behavior problems.
Participants entered the study at varying ages (4-7 years) and aged about 18-months
between the first and last measurement points. Therefore, age in months was calculated
for each participant and included in the model.

Model Specification. Model estimates were interpreted for the intercept and slope
factors. The latent intercept factor is the starting value for the average participant, or, in
other words, the predicted score at Timel. Factor loadings of the repeated measures are
set to 1.0, which represents the starting point of the growth curve. The slope latent factor
defines the slope of the growth curve and represents the rate of change of the trajectory
over time. Therefore, the factor loadings for the slope estimates will be fixed to reflect
each time of measurement. The three time points in the current study were not equally
spaced; therefore, factor loadings were specified to match the time points of measurement
throughout the 18-month period: Time 1 =0, Time 2 = .5, and Time 3 = 1.5 (see Figures

1-4). For the LGMs in which behavior was modeled across age, age in months wastreated
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continuously. Participants began the study between ages 48-92 months. Based on Mehta
and West’s (2000) recommendations for latent growth modeling with individually
varying time points, participant age at Time 1 was added to the model as a predictor of
the intercept and slope factors (see Figures 5-8). This accounted for the differences in the
intercept and slope factors that are due to differences in age of participants at the first
time point of measurement.

Variances of the intercept and slope latent factors reflect the variation of
individuals around the overall group growth parameters. Because these models estimate
the variability in individual change over time, they are random coefficients models.

Model Estimation. Multiple fit indices were examined to assess model fit. First,
the Chi-square test statistic (y?) was examined as a global fit index, where non-
significant values are indicative of good model fit. However, because this statistic is
highly sensitive to sample size, alternative fit indices were also used. The root mean
square error of approximation (RMSEA) is a measure of absolute fit based on the model
degrees of freedom. Values between .05 and .08 indicate a good fit. Incremental indices,
such as the Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) were also
examined to gauge comparative fit. Values above .90 are considered acceptable fit values
(Byrne, 2012).

Research Questions 3 and 4. The third research question asks about the
magnitude of the discrepancies between parent and teacher reports of child internalizing
and externalizing behavior and whether or not the discrepancies are consistent over time.

The fourth research question asks which child, parent, and teacher characteristics predict
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parent and teacher discrepancies in reports of behavior across time. These questions were
addressed using Structural Equation Modeling (SEM). SEM allows researchers to explore
relationships between observed and unobserved (or latent) variables. Using SEM
techniques, a latent factor representing similarities and one representing differences
between parent and teacher reports of internalizing and externalizing behavior were
specified using observed parent-teacher report values at each time point (see Figures 9
and 10). Then, using latent growth curve modeling, the similarity and difference factors
were examined over time (see Figures 11-14). This allowed us to examine changes to
parent-teacher discrepancies in behavior ratings across multiple time points. Covariates
were added to the model to determine if child, parent, and teacher characteristics predict
estimates of the difference factor.

Model Specification. Model estimates were interpreted for the similarities and
difference factors based on observations of parent and teacher reports of internalizing and
externalizing behavior at each time point. The similarities factor represents the magnitude
to which parent and teacher reports of child behavior are alike. Factor loadings for the
similarities factor are set to 1.0. The difference factor represents the magnitude to which
parent and teacher reports are discrepant. Factor loadings for the difference factor were
set to 1.0 for parent reports and -1.0 for teacher reports, indicating that teacher scores will
be subtracted from parent scores. Figures 9 and 10 provide a visual representation of the
models described.

Model estimates were also interpreted for the intercept and slope factors. For the

both the similarity and difference models, the latent intercept factor is the starting

36



estimate for parent-teacher rating similarity for the average participant. Factor loadings of
the repeated measures are set to 1.0, which represents the starting point of the growth
curve. The slope latent factor represents the rate of change of parent-teacher rating
similarities or differences over time. Therefore, the factor loadings for the slope estimates
were fixed to reflect each time of measurement: Time 1 =0, Time 2 = .5, and Time 3 =
1.5 (see Figures 11-14). Variances of the intercept and slope latent factors reflect the
variation among individuals around the overall group growth parameters.

Covariates. To determine which child, parent, and teacher characteristics predict
parent-teacher discrepancies in reports of behavior problems (research question 4),
covariates were added to the model to determine the impact of these characteristics at
each time point and across time. Child characteristics included age, gender, and 1Q on the
WPPSI. Parent characteristics included level of parent education and racial and/or ethnic
background. Teacher characteristics included years of teaching experience, role as a
general or special education teacher, autism training experience, and student-teacher
relationship (STRS). Child and parent characteristics were measured only once (i.e., child
age, child gender, 1Q, parent education, and parent race/ethnicity). However, all teacher
characteristics, except STRS, were measured twice, at Time 1 and Time 3, because Times
1 and 2 occurred during the same school year, whereas the third time point was during
the following school year. STRS was measured at all three time points. Therefore, teacher
characteristics were obtained from two different teachers. The covariates that did not vary
across time (i.e., child and parent characteristics) were modeled as predictors of the latent

slope and intercept factors for the difference factor over time. Teacher characteristics that
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were taken at Time 1 were modeled as predictors of the difference factors at Time and
Time 2 (same teacher). Teacher characteristics taken at Time 3 were modeled as
predictors for the the difference factor at Time 3 (see Figures 15 and 16). Because STRS
was taken at each time point, two parallel LGMs were created to model the slope and
intercept factors for STRS and the difference factors across the three time points. Then
the relations among the intercept and slope factors for the STRS LGM and the intercept
and slope factors for the difference LGM were examined (see Figures 17 and 18).

Model Estimation. Like the other LGMs described previously, multiple fit indices
were examined to assess the SEM and LGM model fits. The Chi-square test statistic (y?)
was examined as a global fit index, where non-significant values are indicative of good
model fit. The root mean square error of approximation (RMSEA), a measure of absolute
fit based on the model degrees of freedom, was also used. Finally, incremental indices,
such as the Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) were examined
to gauge comparative fit.

Assumptions. Longitudinal modeling assumes that variables are measured across
three or more time points, that measurement at each time occurred at the same interval
across participants, and that scores have the same unit of measure and measure the same
construct at each time point (Byrne, 2012). The data used for the current study met these
assumptions. Participants were assessed at three time points. Although these three time
points occurred with different spacing, we have specified model parameters to reflect the

time between assessment points across an 18-month period.
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To ensure that scores have the same unit of measure across time points, we
needed to find a common metric for the internalizing and externalizing problem scales
across forms. The CBCL and TRF are divided into two forms depending on child age
(1.5-5 years and 6-18 years) and differ in terms of the number of items in the scale.
Nevertheless, the forms measure the same constructs. The items are different due to the
fact that internalizing and externalizing behaviors are expressed differently across age
groups. The forms were created to reflect developmental changes in internalizing and
externalizing problem behaviors between 1.5-5-year-old children and children 6 and over.
Thus, the CBCL and TRF provide standardized scores, T-scores, for the internalizing and
externalizing scales that are derived from large scale, population-based normative
samples. Other studies have used T-scores to examine the ASEBA scales longitudinally
(Green, Berkovits, & Baker, 2015).

In addition, we also used percentage of maximum possible (POMP) scores in all
analyses, in addition to T-scores, and the results will bewere compared. POMP scores
have many advantages; they are not sample or population dependent, and they allow
comparisons across different measures of the same construct (Cohen, Cohen, Aiken, &
West, 1999). They also produce scores that are very interpretable and easy to
communicate to others.

Missing Data. The data were evaluated to determine if missing cases were related
to the variables of interest in this study, namely behavior problems. If data are missing at
random (MAR), this means that missing values depend on observed values and do not

depend on unobserved variables (Little & Rubin, 2014). In this case, full maximum
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likelihood (FIML) estimation will be used. Instead of using listwise or pairwise deletion,
the FIML approach involves estimating a likelihood function for each individual based on
using all the available data (Byrne, 2012). The advantage of FIML is that it has been
shown to provide unbiased parameter estimates and standard errors while still retaining
maximum statistical power that would be threatened if cases were deleted or data were
treated as missing.

Results

Research Question 1: Parent Reports of Internalizing and Externalizing Behaviors

The first research question was related to changes in parent-reported child
internalizing and externalizing behavior problems over time and across age. Latent
growth modeling was used to investigate this question.

Internalizing Problems. Parent-reported internalizing problems in youth over
time were explored using a latent growth model (see Figure 1). Because the three time
points in the current study were not equally spaced, factor loadings were specified to
match the time points of measurement throughout the 18-month period: Time 1 = 0, Time
2 =.5,and Time 3 = 1.5 (see Figures 1-4). The analysis of the latent growth curve models
assessed mean intercept, mean slope, variance of intercept, variance of slope, and
covariance between intercept and slope. To examine parent-reported internalizing
problems across child age, age was added as a covariate to the model based on the
recommendations of Mehta and West (2000).

T-Score LGM. The latent growth model using T-scores as the unit of

measurement demonstrated good model fit, 2 (3) = 0.72, p = 0.87; RMSEA = .00, 90%
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CI[.00-.06]; CFI=1.00, TLI = 1.01. Based on the results displayed in Table 3, mean
parent-reported internalizing behavior at Time 1 was significantly different from zero at a
T-score of 63.32. The variance of the intercept also indicated that there was significant
variability in the initial rating by parents at time 1. The slope factor also indicated a
significant decrease in parent-reported internalizing behavior across time. However, there
was no significant variability in participants’ change over time.

Next, child age in months was added to the model as a covariate. The addition of
this covariate did not impact model fit, y2(4) = 1.18, p = 0.88; RMSEA = .00, 90% CI
[.00-.05]; CFI =1.00, TLI = 1.02. Results of the latent growth model with age added as a
covariate are displayed in Table 5. Child age had a significant impact on the intercept
factor, indicating that the older the child was at Time 1, the lower their T-score on the
parent-reported internalizing problems scale. In contrast, child age had a significant
positive impact on slope, indicating that as the children in the study aged, parent-ratings
on the internalizing scale increased. This finding was surprising given that the latent
growth model examining parent-reported internalizing behavior across time demonstrated
a decrease over time.

POMP Score LGM. The POMP score latent growth model revealed similar
results to the T-score model. This model had good model fit, y?(3) =5.95, p =0.11;
RMSEA = .07, 90% CI [.00-.16]; CFI =.99, TLI = .99. Results of the POMP score LGM
are displayed in Table 3. At time 1, parents reported a mean of 25% of the total possible
points on the CBCL internalizing problems scale. There was again significant variability

in the initial starting point for parent-reported internalizing problems. This model also
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revealed a significant decrease in points over time and no significant variability in
participants’ change over time.

Child age in months was then added to the model as a covariate and the results are
displayed in Table 5. After the addition of this covariate, model fit was still good, y?(4)
=6.17, p=0.19; RMSEA = .06, 90% CI [.00-.13]; CF1 = .99, TLI = .99. Like in the T-
score model, child age had a significant negative impact on the intercept factor,
indicating that the older the child was at Time 1, the lower their POMP score on the
parent-reported internalizing problems scale. Just as in the T-score model, child age had a
significant positive impact on slope, indicating that as the children in the study aged,
parent-ratings on the internalizing scale slightly increased.

Overall, the T-score and POMP score models demonstrated very similar findings.
Parent-reported internalizing behavior tended to increase across the 18-month period in
which data was gathered but tended to decrease across child age. However, because the
time span was only 18 months, the finding with regards to internalizing behavior across
child age was considered to have more practical significance since child age at Time 1
spanned from 4 to 8 years old, a much larger window into child development.

Externalizing Problems. Parent-reported externalizing problems in youth over
time were also explored using a latent growth model (see Figure 2). Factor loadings were
again specified to match the time points of measurement throughout the 18-month period:
Time 1 =0, Time 2 = .5, and Time 3 = 1.5.

T-Score LGM. The latent growth model using T-scores as the unit of

measurement demonstrated good model fit, y?(3) = 2.85, p = 0.42; RMSEA = .00, 90%
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CI[.00-.12]; CFI1=1.00, TLI = 1.00. Based on the results displayed in Table 3, mean
parent-reported externalizing behavior at Time 1 was significantly different from zero at
a T-score of 60.39. The variance of the intercept also indicated that there was significant
variability in the initial rating by parents at time 1. The slope factor also indicated a
significant decrease in parent-reported externalizing behavior across time. There was
significant variability in participants’ change over time. There was also significant
covariance between intercept and slope, -6.03, SE = 2.62, p = .02, indicating that those
participants who started out with higher T-scores had smaller decreases over time than
those who started out with lower T-scores.

Next, child age in months was added as a covariate (see Table 5). After the
addition of this covariate, model fit was still good, y%(4) = 2.63, p = 0.62; RMSEA =
.00, 90% CI[.00-.09]; CFI1=1.00, TLI = 1.01. Child age was not a significant covariate
for either the intercept factor or slope factor, indicating that child age in months did not
impact T-scores on the parent-reported externalizing problems scale.

POMP Score LGM. The POMP score latent growth model revealed similar
results to the T-score model. This model had good model fit, y2(3) = 2.85, p = 0.42;
RMSEA = .00, 90% CI [.00-.12]; CFI = 1.00, TLI = 1.00). Results of the POMP score
LGM are displayed in Table 3. At time 1, parents reported a mean of 35% of the total
possible points on the CBCL externalizing problems scale. There was again significant
variability in the initial starting point for parent-reported externalizing problems. This
model also revealed a significant decrease in points over time as well as significant

variability in participants’ change over time. Like in the T-score model, there was
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significant covariance between the intercept and slope factors, -.004, SE =.001, p =.001,
indicating that those participants who started out with higher POMP scores had smaller
decreases over time than those who started out with lower POMP scores.

Child age in months was then added to the model as a covariate and the results are
displayed in Table 5. After the addition of this covariate, model fit was still good, y?(4)
=2.63, p =0.62; RMSEA = .00, 90% CI [.00-.09]; CFI = 1.00, TLI = 1.01. In this model,
child age had a significant negative impact on the intercept factor, indicating that the
older the child was at Time 1, the lower their POMP score on the parent-reported
externalizing problems scale. Child age also had a significant positive impact on slope,
indicating that as the children in the study aged, parent-ratings on the externalizing scale
increased.

Overall, the T-score and POMP score models demonstrated similar findings.
Parent-reported externalizing behavior tended to increase across the 18-month period in
which data was gathered, however, for the POMP score model, parent ratings of
externalizing problems tended to decrease across child age. The T-score model
demonstrated no change in parent-reported externalizing behavior across child age.
Research Question 2: Teacher Reports of Internalizing and Externalizing Behaviors

Internalizing Problems. Teacher-reported internalizing problems were also
examined via latent growth modeling (see Figure 3). Factor loadings were specified to
match the time points of measurement throughout the 18-month period: Time 1 = 0, Time

2 =.5,and Time 3 = 1.5. Mean intercept, mean slope, variance of intercept, variance of
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slope, and covariance between intercept and slope were also examined for teacher-
reported problems.

T-Score LGM. The latent growth model using T-scores as the unit of
measurement demonstrated adequate model fit, y?(3) = 8.17, p = 0.04; RMSEA = .10,
90% CI [.02-.19]; CFI =.93, TLI = .93. Based on the results displayed in Table 4, mean
teacher-reported internalizing behavior at Time 1 was significantly different from zero at
a t-score of 57.80. The variance of the intercept also indicates that there was significant
variability in the initial rating by teachers at Time 1. The slope factor also indicated a
significant decrease in teacher-reported internalizing behavior across time. There was
significant variability in participants’ change over time as well as significant covariance
between the intercept and slope factors, indicating that those who started out with higher
T-score ratings by teachers decreased less over time than those who were rated lower at
Time 1.

Next, child age in months was added to the model as a covariate. The new model
also had adequate model fit, y?(4) = 8.08, p = 0.08; RMSEA = .08, 90% CI [.00-.16];
CFI =.95, TLI = .92. Results of the latent growth model with age added as a covariate
are displayed in Table 5. Child age was not a significant covariate for either the intercept
factor or slope factor, indicating that child age in months did not impact T-scores on the
teacher-reported internalizing problems scale.

POMP Score LGM. Again, the POMP score latent growth model revealed similar
results to the T-score model. This model also adequate model fit, y?(3) = 8.48, p = .04;

RMSEA = .10, 90% CI [.02-.19]; CFI = .92, TLI = .92. Results of the POMP score LGM
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are displayed in 7able 4. At Time 1, teachers reported a mean of 17% of the total possible
points on the CBCL internalizing problems scale. There was again significant variability
in the initial starting point for teacher-reported internalizing problems. This model also
revealed a significant decrease over time and significant variability in participants’
change over time. Like in the T-score model, there was significant covariation between
the intercept and slope factors in the same direction.

When child age in months was added as a covariate, model fit remained adequate,
x%(4) =8.27, p=.08; RMSEA = .08, 90% CI [.00-.16]; CFI = .95, TLI = .92. Results of
this model are displayed in 7able 5. Child age had a significant negative impact on the
intercept factor, indicating that the older the child was at Time 1, the lower their POMP
score on the teacher-reported internalizing problems scale. Child age had no impact on
slope of teacher-reported POMP scores on the internalizing problems scale.

Overall, the T-score and POMP score models demonstrated very similar findings.
Teacher-reported internalizing behavior tended to increase across the 18-month period in
which data was gathered but tended to demonstrate no change across child age. However,
because the time span of the study was only 18 months, the finding that teacher-reported
internalizing behavior was static across child age was considered to have more practical
significance since child age at Time 1 spanned from 4 to 8 years old, a much larger
window into child development.

Externalizing Problems. Finally, latent growth modeling was used to examine

teacher-reported externalizing problems (see Figure 4). Factor loadings were again
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specified to match the time points of measurement throughout the 18-month period: Time
1=0,Time 2 =.5, and Time 3 =1.5.

T-Score LGM. The latent growth model using T-scores as the unit of
measurement demonstrated adequate model fit, y2(3) = 6.36, p = 0.04; RMSEA = .11,
90% CI [.02-.22]; CFI =.96, TLI = .95. Based on the results displayed in Table 4, mean
teacher-reported externalizing behavior at Time 1 was significantly different from zero at
a T-score of 58.13. The variance of the intercept also indicates that there was significant
variability in the initial rating by teachers at Time 1. The slope factor also indicated a
significant decrease in teacher-reported internalizing behavior across time. There was
significant variability in participants’ change over time as well as significant covariance
between the intercept and slope factors, indicating that those who started out with higher
T-score ratings by teachers decreased less over time than those who were rated lower at
Time 1.

Child age in months was then added to the model as a covariate. The addition of
this covariate resulted in poorer model fit, y2(4) = 18.02, p = 0.001; RMSEA = .144,
90% CI [.08-.21]; CFI = .89, TLI = .83. Results of the latent growth model with age
added as a covariate are displayed in Table 5. Child age was not a significant covariate
for either the intercept factor or slope factor, indicating that child age in months did not
impact T-scores on the teacher-reported externalizing problems scale.

POMP Score LGM. Again, the POMP score latent growth model revealed similar
results to the T-score model. This model also had adequate model fit to the data, y?(3) =

6.83, p =.08; RMSEA = .09, 90% CI [.00-.18]; CF1 =.97, TLI = .97. Results of the
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POMP score LGM are displayed in Table 4. At time 1, teachers reported a mean of 23%
of the total possible points on the CBCL externalizing problems scale. There was again
significant variability in the initial starting point for teacher-reported externalizing
problems. Like in the T-score model, the POMP score model also revealed a significant
decrease over time and significant variability in participants’ change over time. Similar to
the T-score model, there was significant covariation between the intercept and slope
factors in the same direction.

When child age in months was added as a covariate, the model still had good fit
statistics, y?(4) = 8.45, p = .08; RMSEA = .08, 90% CI [.00-.16]; CFI = .97, TLI = .95.
Results of this model are displayed in Table 5. Child age had significant negative impact
on the intercept factor, indicating that the older the child was at Time 1, the lower their
POMP score on the teacher-reported externalizing problems scale. Child age had no
impact on slope of teacher-reported POMP scores on the externalizing problems scale.

Again, the T-score and POMP score models demonstrated very similar findings.
Teacher-reported externalizing behavior tended to increase across the 18-month period in
which data was gathered but tended to demonstrate no change across child age.
Research Question 3: Parent-Teacher Rating Discrepancies Over Time

The third research question investigated the magnitude of the discrepancies
between parent and teacher reports of child internalizing and externalizing behavior and
whether or not the discrepancies are consistent over time. This question was analyzed
using structural equation modeling and latent growth curve modeling. Model estimates

were interpreted for the similarities and difference factors based on observations of parent
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and teacher reports of internalizing and externalizing at each time point. Factor loadings
for the similarities factor are set to 1.0. Factor loadings for the difference factor were set
to 1.0 for parent reports and -1.0 for teacher reports (see Figures 9 and 10). Then, latent
growth curve models were used to examine the similarity and difference factors
longitudinally. Model estimates were interpreted for the intercept and slope factors.

Internalizing Problems. Parent and teacher reports of internalizing behavior
were examined (see Figures 11 and 12). Internalizing behavior ratings using T-scores
were modeled first and then compared to the model using POMP scores.

T-Score Model. The latent growth curve model examining the similarity and
difference factors over time had good model fit, y2(12) = 14.11, p = .29; RMSEA = .03,
90% CI [.00-.09]; CFI =.99, TLI = .99). The mean of the difference factor at Time 1, the
initial starting point of the LGM, was 2.80 T-score points. This indicates that, on average,
parents’ ratings on the internalizing behavior problems scale were 2.80 T-score points
greater than teacher ratings. The standard deviation of the difference factor was 6.67 T-
score points. The T-score latent growth curve model examining the difference factor
across time revealed that there was no significant change over time in parent-teacher
rating discrepancies on the internalizing problem behavior scale (see Table 7).

POMP Score Model. Using POMP scores, the latent growth curve model
examining the similarity and difference factors over time also had good model fit, y2(11)
=16.36, p =.13; RMSEA = .05, 90% CI [.00-.10]; CF1 = .99, TLI = .98). The mean of
the difference factor at Time 1, the initial starting point of the LGM, was .04 POMP score

units. This indicates that, on average, parent ratings on the internalizing behavior
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problems scale were 4% of the maximum possible points greater than teacher ratings. The
standard deviation of the difference factor was .09 POMP score units, or 9% of the
maximum possible points. Consistent with the T-score model, the POMP score latent
growth curve model examining the difference factor across time revealed that there was
no significant change over time in parent-teacher rating discrepancies on the internalizing
problem behavior scale (see Table 7).

Externalizing Problems. Parent and teacher reports of externalizing behavior
were examined next (see Figures 13 and 14). Externalizing behavior ratings using T-
scores were modeled first and then compared to the model using POMP scores.

T-Score Model. The latent growth curve model examining the similarity and
difference factors over time had adequate model fit, y2(11) = 22.95, p = .02; RMSEA =
.08, 90% CI[.03-.12]; CFI =.97, TLI = .96. The mean of the difference factor at Time 1,
the initial starting point of the LGM, was 1.31 T-score points. This indicates that, on
average, parents’ ratings on the externalizing behavior problems scale were 1.31 T-score
points greater than teacher ratings. The standard deviation of the difference factor was
5.61 T-score points. The T-score latent growth curve model examining the difference
factor across time revealed that there was no significant change over time in parent-
teacher rating discrepancies on the externalizing problem behavior scale (see Table 7).

POMP Score Model. The latent growth curve model examining the similarity and
difference factors over time had good model fit, y?(11) = 12.97, p = .30; RMSEA = .03,
90% CI [.00-.09]; CFI = 1.00, TLI = .99. The mean of the difference factor at Time 1, the

initial starting point of the LGM, was .06 POMP score units. This indicates that, on
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average, parent ratings on the externalizing behavior problems scale were 6% of the
maximum possible points greater than teacher ratings. The standard deviation of the
difference factor was .10 POMP score units, or 10% of the maximum possible points.
Consistent with the T-score model, the POMP score latent growth curve model
examining the difference factor across time revealed that there was no significant change
over time in parent-teacher rating discrepancies on the externalizing problem behavior
scale (see Table 7).

Research Question 4: Covariate Model

Next, child, parent, and teacher covariates were added to the model in a step-wise
fashion to determine the impact of these characteristics on parent-teacher rating
discrepancies.

Internalizing Problems. First internalizing problems were examined and the
results of the T-score and POMP score models were compared. Child covariates were
added first and non-significant relations were removed from the model before adding
parent and then teacher covariates. This ensured that the final model was the most
parsimonious.

T-Score Model. First, covariates of parent-teacher rating discrepancies in child
internalizing behavior, measured using T-scores, were examined.

Child Characteristics. Child characteristics were examined first for their impact
on the difference factor, which measures parent-teacher discrepancies in ratings of child
internalizing behavior. The child characteristics examined included 1Q, age, and gender.

After inputting these covariates, the model continued to have good fit, y2(18) = 19.31, p
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=.37; RMSEA = .02, 90% CI [.00-.07]; CFI=1.00, TLI = .99. Results of the model are
displayed in Table 8. The only significant predictor of the intercept and slope of the
difference factor was child IQ, Intercept on 1Q: 0.24, SE = .06, z = 4.00, p < .001; Slope
on IQ: -.10, SE =.09, z = -2.1, p = .03. This indicates that higher child 1Q predicted
greater discrepancies between parent and teacher reports of internalizing behavior at
Time 1. However, higher IQ also predicted less change over time in the difference factor
across time points. Child age and gender were not significant predictors of the intercept
or slope of the difference factor and were removed from the model. When the model was
rerun without child age and gender, child 1Q ceased to be a predictor of the slope of the
difference factor, Slope with 1Q: -.04, SE = .05, z = -.95, p = .34, and this relation was
subsequently removed from the model as well.

Parent Characteristics. Next, parent income was added to the model. After
including this parent characteristic, the model retained good fit to the data, y2(23) =
27.38, p=.24; RMSEA = .03, 90% CI [.00-.07]; CF1 = .99, TLI = .98. Results of the
model are displayed in Table 8. Parent income was only a predictor of intercept of the
difference factor, -.79, SE = .37, z = -2.15, p = .03, indicating that higher parent income
predicted lower parent-teacher rating discrepancies in child internalizing behavior at
Time 1. Parent income was not a significant predictor of the slope of the difference factor
and this pathway was subsequently removed from the model.

Teacher Characteristics. Next, teacher characteristics (i.e., professional training
in autism, years of teaching experience, role as a general education or special education

teacher, and class size) were examined in the model. Because teacher characteristics were
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only measured at Times 1 and 3, they did not vary across time. Therefore, they were
modeled as predictors of the difference factor at Time 1 and 3, respectively. When added,
the model fit statistics decreased but were still adequate, y2(58) = 79.65, p = .03;
RMSEA = .08, 90% CI [.02-.11]; CFI = .89, TLI = .84. The results of the model are
displayed in Table 9. None of the teacher characteristics were predictors of the difference
factor at Time 1 or Time 3.

Final Model: Adding The Student Teacher Relationship. Because the STRS scale
was measured at each time point, two parallel LGMs were created to model the slope and
intercept factors for STRS and the difference factors across the three time points of the
study. Then the relationship between the intercept and slope factors for the STRS LGM
were examined. The results of the STRS LGM are displayed in Table 10. This STRS
model, on its own, had good model fit, y?(3) = 4.62, p = .21; RMSEA = .06, 90% CI
[.00-.15]; CFI =.97, TLI1=.97. When the STRS LGM was added to the model, the larger
model maintained good model fit, y2(48) = 69.97, p = .02; RMSEA = .05, 90% CI [.02-
.08]; CFI1 = .95, TLI = .94. The relationship between the latent STRS intercept and latent
STRS slope on the latent difference factor intercept and slope are displayed in Table 11.
The latent STRS intercept had a positive relationship with the latent difference factor
intercept, 45.78, SE = 8.40, z = 5.45, p <.001, and a negative relationship with the latent
difference factor slope, -22.74, SE = 6.00, z=-3.79, p < .001. This indicates that, at Time
1, the stronger the relationship between students and teachers, the more discrepant
parents and teachers were in their ratings of internalizing problem behaviors. However,

across time, stronger student-teacher relationships were related to decreased parent-
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teacher discrepancies in ratings of internalizing behavior. The latent STRS slope had a
negative relationship with the latent difference factor intercept, -17.19, SE=6.71,z = -
2.56, p = .01, and a positive relationship with the latent difference factor slope, 17.20, SE
=5.00, z=3.44, p = .001. This indicates that increases in the student-teacher relationship
across time were associated with lower initial parent-teacher discrepancies in ratings of
internalizing behavior at Time 1. Increases in the student-teacher relationship across time
were also related to increases in parent-teacher discrepancies in ratings of internalizing
behavior across time.

Results of the final model are displayed in Figure 17. In this final step of the
model, higher child 1Q was still predictive of higher parent-teacher discrepancies in
internalizing behavior at Time 1, .05, SE = .02, z =2.27, p = .02. Higher parent income
was still predictive of lower parent-teacher discrepancies in ratings of internalizing
behavior at Time 1, -.26, SE=.12,z=-2.14, p = .03.

POMP Score Model. Next, a model using POMP scores was examined and
compared to the results of the T-score model.

Child Characteristics. After adding child covariates (I1Q, age in months, and
gender) to the model, the model continued to have good fit, y%(17) = 20.96, p = .37;
RMSEA = .04, 90% CI [.00-.08]; CFI1 = .99, TLI = .98. Results of the model are
displayed in Table 8. Child IQ was a significant predictor of the intercept and slope of the
difference factor, Intercept on IQ: 0.003, SE =.001, z=3.88, p <.001; Slope on IQ: -
.001, SE =.001, z=-2.02, p = .04. This indicates that higher child IQ predicted greater

discrepancies between parent and teacher reports of internalizing behavior at Time 1.
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Higher 1Q also predicted less change over time in the difference factor across time points.
Child gender was also a significant predictors of the slope of the difference factor, .05,
SE =.02, z=1.97, p < .05, indicating that being female was predictive of an increase in
the difference factor slope, or in other words, an increase in parent-teacher discrepancies
in ratings of internalizing across time. Child age was not a significant predictor of the
intercept or slope of the difference factor.

Parent Characteristics. Next, parent income was added to the model. After
including this parent characteristic, the model maintained good fit statistics, y2(25) =
25.26, p = .45; RMSEA = .01, 90% CI = .00-.06; CFI = 1.00, TLI = 1.00. Results of the
model are displayed in 7able 8. Like in the T-score model, parent income was only a
predictor of intercept of the difference factor, -.01, SE = .01, z=-1.98, p < .05, indicating
that higher parent income predicted lower parent-teacher rating discrepancies in child
internalizing behavior at Time 1. Parent income was not a predictor of the slope of the
difference factor and this pathway was subsequently removed from the model.

Teacher Characteristics. Next, teacher characteristics (i.e., professional training
in autism, years of teaching experience, role as a general education or special education
teacher, and class size) were examined as predictors of the difference factor at Time 1
and 3. When added, the model fit statistics decreased slightly but were still adequate,
x%(59) = 69.70, p = .16; RMSEA = .05, 90% CI [.00-.10]; CFI = .95, TLI = .93. The
results of the model are displayed in Table 9. Like in the T-Score model, in the POMP
score model, none of the teacher characteristics were predictors of the difference factor at

Time 1 or Time 3.
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Final Model: Adding The Student Teacher Relationship. When the STRS LGM
was added to the model, the larger model maintained good model fit, y%(52) = 66.05, p =
.09; RMSEA = .04, 90% CI [.00-.07]; CFI = .97, TLI = .96. The relationship between the
latent STRS intercept and latent STRS slope on the latent difference factor intercept and
slope are displayed in Table 11. Like in the T-score model, the latent STRS intercept had
a positive relationship with the latent difference factor intercept, .51, SE=.11,z=4.81,p
<.001, and a negative relationship with the latent difference factor slope, -.25, SE = .07, z
=-3.57, p <.001. This indicates that, at Time 1, the stronger the relationship between
students and teachers, the more discrepant parents and teachers were in their ratings of
internalizing problem behaviors. However, across time, stronger student-teacher
relationships were related to decreased parent-teacher discrepancies in ratings of
internalizing behavior. Similar to the T-score model, the latent STRS slope had a
negative relationship with the latent different factor intercept in the POMP score model,
-.18, SE =.09, z =-2.05, p = .04, and a positive relationship with the latent difference
factor slope, .18, SE =.06, z=3.26, p = .001. Just as with the T-score model, this
indicates that in the POMP score model, increases in the student-teacher relationship
across time were associated with lower initial parent-teacher discrepancies in ratings of
internalizing behavior at Time 1. Increases in the student-teacher relationship across time
were also related to increases in parent-teacher discrepancies in ratings of internalizing
behavior across time.

Results of the final model are displayed in Figure 18. Like in the T-score final

model, higher child IQ was still predictive of higher parent-teacher discrepancies in
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internalizing behavior at Time 1, .001, SE = .00, z = 2.86, p = .004. Child IQ ceased to be
a predictor of the latent difference factor slope and so this relationship was dropped from
the model at this stage. Higher parent income was also predictive of lower parent-teacher
discrepancies in ratings of internalizing behavior at Time 1, -.004, SE = .002, z =-2.55, p
=.01. Child gender, specifically being female, was also predictive of an increase in the
difference factor slope, or in other words, an increase in parent-teacher discrepancies in
ratings of internalizing across time, .02, SE =.002, z = 2.56, p = .01.

Externalizing Problems. Externalizing problems were examined next and the
results of the T-score and POMP score models were compared. Like in the internalizing
problem models, child covariates were added first and insignificant relationships were
removed from the model before adding parent and then teacher covariates. This ensured
that the final model was the most parsimonious.

T-Score Model. First, covariates of parent-teacher rating discrepancies in child
externalizing behavior, measured using T-scores, were examined.

Child Characteristics. Child characteristics (1Q, age, and gender) were examined
first for their impact on the difference factor, which measures parent-teacher
discrepancies in ratings of child externalizing behavior. After inputting these covariates,
the model continued to have adequate fit, y2(17) = 32.66, p = .01; RMSEA = .07, 90%
CI[.03-.10]; CF1= .97, TLI = .94. Results of the model are displayed in Table 8. The
only significant predictor of the intercept of the difference factor was child IQ, 0.18, SE =
.05,z=3.35, p=.001. This indicates that higher child IQ predicted greater discrepancies

between parent and teacher reports of externalizing behavior at Time 1. Child 1Q did not
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significantly predict the slope of the difference factor and this pathway was removed
from the model. Similarly, child age and gender were not significant predictors of the
intercept or slope of the difference factor and were also removed from the model.

Parent Characteristics. Next, parent income was added to the model. After
including this parent characteristic, the model had good fit statistics, y?(23) =33.73,p =
.07; RMSEA = .05, 90% CI [.00-.09]; CFI = .98, TLI = .97. Results of the model are
displayed in Table 8. Parent income was a predictor of the intercept of the difference
factor, -.62, SE = .32, z=-1.95, p = .03, indicating that higher parent income predicted
lower parent-teacher rating discrepancies in child internalizing behavior at Time 1. Parent
income was not a predictor of the slope of the difference factor and this pathway was
subsequently removed from the model.

Teacher Characteristics. Then, teacher characteristics (i.e., professional training
in autism, years of teaching experience, role as a general education or special education
teacher, and class size) were examined in the model. These characteristics were modeled
as predictors of the difference factor at Time 1 and 3. When added, the model maintained
good fit statistics, y?(52) = 61.53, p = .17; RMSEA = .05, 90% CI [.00-.10]; CFI = .95,
TLI = .92. The results of the model are displayed in Table 9. None of the teacher
characteristics were predictors of the difference factor at Time 1 or Time 3.

Final Model: Adding The Student Teacher Relationship. Finally, the relationship
between the intercept and slope of the difference factor and the intercept and slope of the
STRS LGM were examined. When the STRS LGM was added to the model, the model

maintained adequate fit, y2(39) = 63.15, p = .01; RMSEA = .06, 90% CI = .03-.09; CFI
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=.96, TLI = .95). The relations of the latent STRS intercept and latent STRS slope with
the latent difference factor intercept and slope are displayed in Table 11. The latent STRS
intercept had a positive relationship with the latent difference factor intercept, 38.42, SE
=17.25,z=15.30, p <.001, and a negative relationship with the latent difference factor
slope, -17.07, SE =5.23, z=-3.27, p = .001. This indicates that, at Time 1, the stronger
the relationship between students and teachers, the more discrepant parents and teachers
were in their ratings of externalizing problem behaviors. However, across time, stronger
student-teacher relationships at Time 1 were related to a decrease in the trajectory of
parent-teacher discrepancies in ratings of externalizing behavior. The latent STRS slope
had a negative relation with the latent difference factor intercept, -20.31, SE =5.98, z = -
3.40, p = .001, and a positive relation with the latent difference factor slope, 21.12, SE =
4.60, z=4.59, p <.001. This indicates that increases in the student-teacher relationship
across time were associated with lower initial parent-teacher discrepancies in ratings of
externalizing behavior at Time 1. Increases in the student-teacher relationship across time
were also related to increases in the trajectory of parent-teacher discrepancies in ratings
of externalizing behavior across time.

Results of the final model are displayed in Figure 19. In this final step of the
model, higher child IQ was no longer a significant predictor of higher parent-teacher
discrepancies in externalizing behavior at Time 1, .03, SE =.02, z=1.51, p = .13. Higher
parent income was still predictive of lower parent-teacher discrepancies in ratings of

externalizing behavior at Time 1, -.30, SE = .16, z=-2.42, p = .02.
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POMP Score Model. Next, a model using POMP scores was examined and
compared to the results of the T-score model.

Child Characteristics. After adding child covariates (IQ, age in months, and
gender) to the model, the model continued to have good fit, y%(17) =22.39, p = .17;
RMSEA = .04, 90% CI [.00-.08]; CFI1 = .99, TLI = .98. Results of the model are
displayed in Table 8. Child IQ was a significant predictor of the intercept the difference
factor, 0.003, SE =.001, z = 3.04, p = .002. This indicates that higher child IQ predicted
greater discrepancies between parent and teacher reports of externalizing behavior at
Time 1. IQ was not a significant predictor of the slope of the difference factor for
externalizing problems. However, child age in months was a significant predictor of the
intercept and slope of the difference factor, Intercept on Age: -.006, SE = .001, z = -4.07,
p <.001; Slope on Age: .002, SE =.001, z=2.18, p = .03. This indicates that increasing
age was predictive of a decrease in the difference factor intercept, or in other words, a
decrease in parent-teacher discrepancies in ratings of externalizing behavior at Time 1. It
also indicates that increasing age was also predictive of higher rates of growth in parent-
teacher discrepancies in ratings of externalizing behavior across time. Child gender was
not a significant predictor of the intercept or slope of the difference factor.

Parent Characteristics. Next, parent income was added to the model. After
including this parent characteristic, the model maintained good fit statistics, y2(21) =
31.13, p=.07; RMSEA = .05, 90% CI [.00-.09]; CFI = .98, TLI = .97). Results of the
model are displayed in 7able 8. Like in the T-score model, parent income was only a

predictor of intercept of the difference factor, -.01, SE = .01, z =-2.07, p = .04, indicating
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that higher parent income predicted lower parent-teacher rating discrepancies in child
externalizing behavior at Time 1. Parent income was not a predictor of the slope of the
difference factor and this pathway was subsequently removed from the model.

Teacher Characteristics. Next, teacher characteristics (i.e., professional training
in autism, years of teaching experience, role as a general education or special education
teacher, and class size) were examined as predictors of the difference factor at Time 1
and 3. When added, the model fit statistics decreased slightly but were still adequate,
x%(55)=61.72, p = .25; RMSEA = .04, 90% CI = .00-.09; CFI = .97, TLI = .95. The
results of the model are displayed in 7Table 9. Like in the T-Score model, in the POMP
score model, none of the teacher characteristics were predictors of the difference factor at
Time 1 or Time 3.

Final Model: Adding The Student Teacher Relationship. When the STRS LGM
was added to the model, the larger model maintained good model fit, y?(37) = 52.32,p =
.05; RMSEA = .05, 90% CI = .00-.08; CFI = .98, TLI = .97. The relations of the latent
STRS intercept and latent STRS slope with the latent difference factor intercept and slope
are displayed in 7able 11. Like in the T-score model, the latent STRS intercept had a
positive relation with the latent difference factor intercept, .74, SE=.13,z=5.67,p <
.001, and a negative relation with the latent difference factor slope, -.35, SE =.09, z = -
3.74, p <.001. This indicates that, at Time 1, the stronger the relationship between
students and teachers, the more discrepant parents and teachers were in their ratings of
externalizing problem behaviors. However, across time, stronger student-teacher

relationships were related to decreased parent-teacher discrepancies in ratings of
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externalizing behavior. Similar to the T-score model, the latent STRS slope had a
negative relation with the latent different factor intercept in the POMP score model, -.36,
SE =.11,z=-3.46, p = .001, and a positive relation with the latent difference factor
slope, .41, SE = .08, z=5.04, p <.001. Just as with the T-score model, this indicates that
in the POMP score model, increases in the student-teacher relationship across time were
associated with lower initial parent-teacher discrepancies in ratings of externalizing
behavior at Time 1. Increases in the student-teacher relationship across time were also
related to increases in parent-teacher discrepancies in ratings of externalizing behavior
across time.

Results of the final model are displayed in Figure 20. Like in the T-score final
model, child IQ ceased to be a predictor of higher parent-teacher discrepancies in
internalizing behavior at Time 1 in the final model, .00, SE = .00, z = .85, p = .40. Higher
parent income was still predictive of lower parent-teacher discrepancies in ratings of
internalizing behavior at Time 1, -.007, SE =.002, z =-3.24, p = .001. Increasing child
age was also predictive of a decrease in the difference factor intercept and an increase in
the difference factor slope, Intercept on Age: -.002, SE =.001, z =-3.89, p <.001; Slope
on Age: .001, SE =.00, z = 2.88, p = .004. In other words, increasing child age predicted
a decrease in parent-teacher discrepancies in ratings of externalizing at Time 1 and an
increase in the growth of parent-teacher discrepancies in externalizing behavior rating

across time.
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Discussion

The aims of this study were to analyze the change over time and across age in
parent and teacher reports of internalizing and externalizing behavior problems, to
examine parent-teacher discrepancies in ratings of child behavior longitudinally, and to
determine child, parent, and teacher-characteristics which predict behavior rating
discrepancies.

Examining Parent and Teacher Reports of Behavior Longitudinally

The first aim of the study was to examine the trajectories of child behavior
problems, focusing on changes across child age. Only parent ratings showed a significant
change across child age. Parent reports of internalizing and externalizing behavior
increased with child age, but teacher reports of internalizing and externalizing problem
behaviors demonstrated no change with increasing child age.

These results are consistent with other findings in the literature on typically
developing (TD) children. Bongers, Koot, van der Ende, and Verhulst (2003) examined
developmental trajectories of parent-reported child behavior problems across age in a
representative sample of over two thousand typically developing youth ages 4 to 18.
Consistent with the current study, they found that internalizing behavior problems
increased with child age. It may be that TD children and children with ASD follow
different trajectories for externalizing behavior. In TD youth, externalizing behavior
problems decreased over time while the current study found an increase in child

externalizing behavior for children with ASD.
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The current study’s finding that child behavior problems during the early
transition to school tended to increase across age is also consistent with some of the ASD
literature. With regard to internalizing problems, White, Oswald, Ollendick, and Scahill’s
(2009) review of the literature on comorbid anxiety and ASD found that, across studies,
anxiety risk increased with age. When examining child behavior problems at ages 3, 5
and 7 years, Midouhas, Yogaratnam, Flouri, and Charman (2013) found that across
problem types on the Strengths and Difficulties Questionnaire (i.e., emotional symptoms,
conduct problems, hyperactivity/inattention, and peer relationship problems), child
behavior problems increased across the age groups.

Parent-Teacher Discrepancies in Ratings of Child Behavior Across Time

The next aim of the study was to examine parent-teacher discrepancies in ratings
of child behavior longitudinally and to determine the magnitude of the discrepancies.
This study found that, on average, parents rated problem behaviors higher than teachers
across problem types, a finding consistent with both the TD and ASD literatures (Berg-
Nielsen et al., 2012; Kanne et al., 2009). Parent-teacher discrepancies were also greater
for internalizing problems than for externalizing problems. This is consistent with many
previous studies that have examined parent-teacher discrepancies in the TD (Achenbach
et al., 1987; De los Reyes et al., 2015) and ASD literatures (Stratis & Lecavalier, 205;
Kanne et al., 2009; Llanes, Blacher, Stavropoulos, & Eisenhower, 2018).

When examining informant discrepancies longitudinally, this study found no
significant change over time in parent-teacher discrepancies in ratings of child

internalizing or externalizing behavior. This finding is significant because few studies

64



have examined informant discrepancies longitudinally and no studies were found that
examined discrepancies over time with a sample of children with ASD. Van Dulmen and
Egeland (2011) examined trajectories of parent-teacher discrepancies in a sample of TD
youth from age 7 to age 17.5. They found that an increase in parent-teacher discrepancies
in ratings of internalizing and externalizing behavior over time. They found that teacher
ratings of problem behaviors tended to decrease whereas parent ratings remained stable,
leading to larger discrepancies across time. The findings of the current study were not
consistent with Van Dulmen and Egeland’s results, suggesting a difference between ASD
and TD youth. Unlike discrepancies in ratings of TD youth, the current study indicated
that, for children with ASD, parent-teacher discrepancies are stable across time.

Child, Parent, and Teacher Characteristics that Predict Discrepancies

The final aim of the study was to determine which child, parent, and teacher
characteristics predict parent-teacher discrepancies in ratings of internalizing and
externalizing behavior. Previous studies have identified child and parent characteristics
that correlated with informant agreement, but no studies were found that examined the
impact of teacher characteristics on parent-teacher rating discrepancies in children with
ASD. This study aimed to explore this gap in the literature.

Child and Parent Characteristics. Child and parent characteristics that were
predictive of parent-teacher discrepancies differed according to the type of analysis used.
For internalizing behavior problems, parent income was predictive of parent-teacher
discrepancies, with lower parent income predicting higher discrepancies in ratings of

internalizing behavior at Time 1. Higher child 1Q was also predictive of greater
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discrepancies in parent-teacher ratings of internalizing behavior at Time 1, using T-scores
as the unit of measurement. Finally, being female was predictive of an increase in the
trajectory of parent-teacher discrepancies in ratings of internalizing behavior over time in
the model using POMP scores. Child age was not a significant predictor of parent-teacher
discrepancies in ratings of internalizing behavior. Thus, for internalizing behavior
problems, lower parent income, higher child IQ, and being female predicted greater
parent-teacher discrepancies.

For externalizing behavior, lower parent income also predicted higher parent-
teacher discrepancies at Time 1. Child age predicted a decrease in parent-teacher
discrepancies in ratings of externalizing behavior at Time 1 when using POMP scores.
Child 1Q and gender were not predictors of informant discrepancies in ratings of
externalizing behavior. The finding regarding gender is inconsistent with findings in the
TD literature. In their meta-analysis, De Los Reyes et al. (2015) found that informants
had higher agreement when rating girls’ behavior compared to boys; the opposite was
found in this study. It is possible that for young children with ASD, girls may either be
more difficult to rate than boys or they may demonstrate greater variability in their
behavior across settings.

Previous studies in both TD and ASD literatures have also found that age and 1Q
are significant predictors of informant discrepancies. For TD youth and youth with ASD,
informants tend to have higher agreement when rating younger children than adolescents
(Achenbach et al., 1987; De Los Reyes & Kazdin, 2005; Schroeder et al., 2010; Stratis &

Lecavalier, 2015). Van Dulmen and Egeland (2011) also found that parent-teacher
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discrepancies in ratings of child externalizing behavior were smaller in younger children
than adolescents. However, in the present study, the opposite was true; increasing age
predicted a decrease in parent-teacher discrepancies in externalizing behavior. This may
be because most of the literature examined differences in age between children and
adolescents while the current study focused on early childhood, ages 4 to 7 years old.

In the ASD literature, IQ was found to be a moderator of informant discrepancies,
such that with increasing 1Q, agreement among raters on internalizing problem behaviors
decreased (Stratis & Lecavalier, 2015). This is consistent with the current study’s finding
that higher IQ was predictive of greater parent-teacher discrepancies in internalizing
behavior. Although the TD and ASD literature are mixed regarding the association
between parent SES and informant discrepancies (Collishaw et al., 2009; De Los Reyes
& Kazdin, 2005; Stone et al., 2013; Youngstrum et al., 2000; Zahner & Daskalakis,
1998), the current study found a consistent relation regarding parent income and parent-
teacher discrepancies in both internalizing and externalizing behavior ratings. Lower
parent income predicted larger parent-teacher discrepancies across behavior types and
units of measurement.

Teacher Characteristics and the Student-Teacher Relationship. Whether
teachers were in general or special education, autism training experience, class size and
years of teaching experience were also examined in this study. Based on studies
conducted with TD youth, it was hypothesized that these characteristics might impact a
teacher’s knowledge of the student with ASD and might thus lead them to rate child

behavior more consistently with parents. In their study of parent-teacher agreement in
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ratings of internalizing and externalizing behavior in TD youth, Zahner & Daskalakis
(1998) found that the number of hours of weekly classroom teaching (a teacher
characteristic that they believed represented teacher’s familiarity with the student)
significantly predicted agreement on both the internalizing and externalizing scales.
However, in the current study, none of the teacher characteristics predicted discrepancies
in parent-teacher ratings of either internalizing or externalizing problems.

The association between informant discrepancies and the student-teacher
relationship was also examined. This study found that at Time 1, higher student-teacher
relationship quality scores were related to higher parent-teacher discrepancies in ratings
of both internalizing and externalizing behavior problems. In addition, for both problem
types, increases in the trajectory of the student-teacher relationship across time was also
associated with increases in the trajectory of parent-teacher discrepancies across time.
These findings were surprising because it was hypothesized that higher student-teacher
relationship quality would lead teachers to get to know their students better and therefore
rate them more consistently with parents. Instead, a higher student-teacher relationship
quality score was related to higher parent-teacher discrepancies. It may be that teachers
who have good relationships with their students are able to manage problem behaviors in
the classroom more effectively and, therefore, these teachers tend to rate fewer problem
behaviors when compared to parents.

There is some support for this explanation from the TD literature. Although no
studies have examined the impact of the student-teacher relationship on informant

discrepancies in samples of youth with ASD, one study examined these relationships for
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their impact on parent-teacher discrepancies in TD youth. Berg-Nielen and colleagues
(2012) found that the student-teacher relationship was a significant predictor of informant
disagreement between parents and teachers for ratings of internalizing problems.
Specifically, when teachers perceived greater conflict in their relationship with the
student, they tended to report more internalizing and externalizing problem behaviors.
T-Scores vs. POMP Scores as Unit of Measurement

Methodologically speaking, findings from this study support the use of either T-
scores or POMP scores as units of measurement when analyzing informant discrepancies
on the CBCL and TREF. Since the results of the models using these different scores were
also very similar, either can be used, although T-scores are more easily interpretable for
researchers and clinicians alike.
Limitations

This study used advanced statistical methods to examine informant discrepancies
longitudinally, but it is not without its limitations. For example, this study was conducted
using a sample of young children with ASD and the results of this study may not
accurately reflect parameter estimates for informant discrepancies for a broader age range
of school children. Another limitation is the fact that there were only three time points of
measurement, spanning an 18 month period. The brief window of time in children’s
development may not be long enough to see changes in the trajectory of parent-teacher
ratings across time. Although most children had a different teacher at Time 3, this design

feature was built into the study and thus could be perceived as a strength.
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Implications and Future Directions

The study of informant discrepancies has important implications for both research
and practice. In clinical research, multi-informant reports of child outcomes are often
used to support the efficacy of a treatment (Weisz, Jensen Doss, & Hawley, 2005).
However, informants may report widely different information concerning child behavior.
Exploring the reasons why informants may disagree (e.g., reporting setting-specific
variation in behavior or rater-bias) becomes particularly important in considering the
validity of treatment efficacy data.

In practice, multi-informant discrepancies can complicate treatment planning
when children, parents, and teachers do not agree on a target problem. Parent-teacher
rating discrepancies are particularly relevant in determining whether or not a child
qualifies for school services. If parents and teachers do not agree, school professionals
often default to teacher reports without considering factors that may influence rater
discrepancies. Considerations of parent and teacher discrepancies in reports of behavioral
symptoms are particularly important for children with ASD, who often have difficulty
accurately reporting their own behavioral symptoms (Mazefsky, Kao, & Oswald, 2011).
If parents and teachers are the only informants, it would be useful to weigh factors that
may influence their agreement, such as child 1Q, parent income, and teacher’s
relationship quality with the student, in order to ensure that the child’s needs are met
across the home and school environments. This study also determined that teachers tend
to report lower levels of problem behavior than parents, particularly when rating

internalizing behavior. Whether this discrepancy is due to rater bias or environmental
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differences between home and school settings (or, likely, both), it is nonetheless
important for school psychologists to ensure that parent concerns are heard and addressed
to preserve an effective home-school partnership in treatment of the child.

An important finding from the current study is that the student-teacher
relationship was significantly related to parent-teacher discrepancies in ratings of
internalizing and externalizing behavior. Specifically, the more positive the relationship
quality, the larger the parent-teacher discrepancies. For youth with ASD, this may be
evidence that teachers who perceive themselves as having a stronger or more positive
student-teacher relationship are reporting fewer problem behaviors in the classroom. This
could be a manifestation of teacher perceptions of the child, or the fact that teachers
might be implementing effective ways of dealing with child behavior in the classroom.
Thus, the gap between parent and teacher ratings of behavior problems grows as parents
tend to rate more behavior problems than teachers. This may underscore the need for
continual parent training in behavior problem management.

Despite the above, the student-teacher relationship quality has been demonstrated
to have a transactional relationship with externalizing behavior problems for TD youth.
In other words, higher levels of externalizing problems predict poorer student-teacher
relationship quality and poor relationship quality also predicts higher levels of
externalizing problems in the future (Eisenhower, Baker, & Blacher, 2007; Hamre &
Pianta, 2001). However, in youth with ASD, this appears to be a more child-driven
pathway, where early teacher-reported externalizing behavior problems led to poorer

student-teacher relationship quality over time (Eisenhower, Blacher, & Hurst Bush,
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2015). This suggests that early teacher-reported child behavior problems should be
addressed via behavioral intervention in the schools as quickly as possible in order to
preserve good student-teacher relationships. Because student-teacher relationships are
predictive of later student outcomes (Decker, Dona, & Christenson, 2007; Hamre &
Pianta, 2001; Pianta & Stuhlman, 2004), it is important that early teacher concerns about
behavior problems in students with ASD be addressed quickly.

This study examined multi-informant behavior problems in preschool and early
school-aged children with ASD. Studying this population is critical to understanding the
challenges faced by youth and their families as they transition to school. Even typically
developing children who begin school in kindergarten and the early grades experience
new academic, social, emotional, and behavioral demands (Rimm-Kaufman & Pianta,
2000; Pianta, Cox, Taylor, & Early, 1999). The transition to school can be even more
challenging for children with ASD, who are at risk for school problems, disruptive
behavior problems, and social rejection (Ashburner, Ziviani, & Rodger, 2010). This study
revealed that internalizing and externalizing behavior problems did increase with
increasing child age. Knowledge of these trajectories may be useful for examining critical
junctures for intervention, in order to improve long-term positive school outcomes,
particularly when it comes to addressing child internalizing problems.

Finally, researchers and clinicians alike need to understand the ways in which
rater characteristics and environmental differences impact the reports of parent and
teachers in order to accurately assess and effectively treat youth with ASD. Future work

should further examine teacher characteristics, such as how long the teacher has known
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the student and classroom practices, which may impact informant discrepancies.
Researchers should also further examine informant discrepancies over greater periods of
time than this study allowed. Understanding how and why parents and teachers disagree
1s an important step to coordinating treatment and creating strong home-school

partnerships.
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Table 1.

Participant Demographics (N = 184)

Total sample

Variable M (SD)
Child Characteristics
Child Age in Months at 67.6 (12.1)
Time 1
Child 1Q, M (SD) 87.8 (17.7)
Child Gender, % male (n) 81.5 (150)
Child ethnicity, % (n)
African American 3.1(5)
Asian 6.2 (10)
Caucasian 56.5 (91)
Latino 9.3 (15)
Other 24.8 (40)
Parent Characteristics
Mothers, % (n) 87.0 (160)
Family income > $65,000,  56.4 (101)
% (n)
Mother’s Education, % 63.0 (116)
college degree or higher (n)
Teacher Characteristics
Gender, % female (n)
Teacher at Time 1 & 2 88.7 (133)
Teacher at Time 3 90.3 (112)
General Education teacher,
% (n)
Teacher at Time 1 & 2 55.4 (82)
Teacher at Time 3 62.9 (78)
Number of Years Teaching
Teacher at Time 1 & 2 14.1 (9.2)
Teacher at Time 3 13.4 (9.0)
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Table 2.

Number of Participants Across Time

Participant  Time Point N
Parent Time 1 184
Time 2 180
Time 3 163
Teacher Time 1 145
Time 2 142
Time 3 163
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Table 3.

Results of LGMs for Parent-reported Internalizing and Externalizing Behavior

Intercept  Intercept Slope Slope Slope with

Model . .
Variance Variance Intercept

Internalizing  63.32%** 73 83%** -.94%** Sl A5
(T-score) (.72) (10.37) (.28) (1.07) (2.39)
Internalizing . 25%** 2%k - Q2 %k .00 .001*
(POMP (.01) (.02) (.003) (.00) (.001)
scores)
Externalizing 60.39%**  103.58%** -.44%* 2.76%** -6.03*
(T-score) (.81) (12.60) (.21) (.96) (2.62)
Externalizing .35%** Q4% H* -.Q3%** .001* -.004%*
(POMP (.02) (.01) (.004) (.00) (.001)
scores)

Note. Tabled values are parameter estimates, with standard errors in parentheses

*p<.05, **p<.01, ***p<.001
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Table 4.

Results of LGMs for Teacher-reported Internalizing and Externalizing Behavior

Model Intercept  Intercept Slope Slope Slope with
Variance Variance Intercept
Internalizing  57.80%** 94 54%** -71* 11.39%** -26.58%**
(T-score) (.90) (15.00) (.38) (2.87) (5.71)
Internalizing  .17*** Q1% -.Q2%%* .002%#* -.004%**
(POMP (.01) (.002) (.01) (.00) (.001)
scores)
Externalizing 58.13%**  80.72%** - 78%* 7.14%%* -17.24%%*
(T-score) (.76) (11.54) (.31) (1.85) (4.20)
Externalizing .23*** L3 H** - Q3 %k .002%#* -.006%*
(POMP (.02) (.004) (.01) (.001) (.001)
scores)

Note. Tabled values are parameter estimates, with standard errors in parentheses

*p<.05, **p<.01, ***p<.001
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Table 5.
Results of LGMs for Parent- and Teacher-Reported Internalizing and Externalizing
Behavior across Child Age in Months

Parent-Report Teacher-Report
Intercept on  Slope on  Intercept on Slope on

Model Age Age Age Age
Internalizing  -.20%*** 05%* -.09 .03
(T-score) (.06) (.02) (.08) (.03)
Internalizing  -.004** 0071 #** -.003** .00
(POMP (.001) (.00) (.001) (.00)
scores)
Externalizing -.01 .01 .03 -.01
(T-score) (.07) (.02) (.06) (.03)
Externalizing -.01%*** 0071%** -.003* .00
(POMP (.001) (.00) (.001) (.00)
scores)

Note. Tabled values are parameter estimates, with standard errors in parentheses
*p<.05, **p<.01, ***p<.001
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Table 6.
Latent Growth Modeling Results for Similarity Factor

Model Intercept Inte.rcept Slope Slope
Variance Variance
Internalizing 60.51%*%* 39.84%** ] S8HA* 10.94%*
(T-score) (.58) (6.59) (.45) (3.61)
Internalizing D HE .009%** -.035%%* .002*
(POMP scores) (.01) (.001) (.01) (.00)
Externalizing  59.08%** 56.87***%  -1.01** 7.75%*
(T-score) (.62) (7.50) (.37) (2.70)
Externalizing = .29%** 2% -.06%** .003*
(POMP scores) (.01) (.003) (.01) (.001)

Note. Tabled values are parameter estimates, with standard errors in parentheses
*p<.05, **p<.01, ***p<.001
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Table 7.
Latent Growth Modeling Results for Difference Factor

Model Intercept Inte.rcept Slope Slope
Variance Variance
Internalizing 2.80%** 44 32%** - 30 14.59%**
(T-score) (.57) (6.07) (.42) (3.22)
Internalizing Q4 k® L008*** -.001 .002%**
(POMP scores) (.01) (.001) (.01) (.00)
Externalizing  1.31%*%* 31.42%%* 14 10.54%**
(T-score) (.49) (4.48) (.37) (2.66)
Externalizing  .06%** N0) Rkl -.01 003 %**
(POMP scores) (.01) (.002) (.01) (.001)

Note. Tabled values are parameter estimates, with standard errors in parentheses
*p<.05, **p<.01, ***p<.001
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Table 8.

Child and Parent Predictors of Latent Difference Factor Intercept and Slope

Effect Effect on
Model Step Predictor on Diff SE Diff SE
Factor Factor
Intercept Slope
Int. T-score Step 1: Child 1Q 24%x% .06 -.10%* .05
Model Adding Child Age -.10 .09 .03 .07
Child Child 46 2.85 2.92 2.20
Predictors Gender
Step 2: Child IQ 6%** .05 -- --
Adding Par Income  -.79%* 37 .20 .29
Parent
Predictors
Int. POMP  Step 1: Child IQ .003* .001 -.001* .001
Score Adding Child Age -.002 .001 .00 .001
Model Child Child .01 .04 .05%* .03
Predictors Gender
Step 2: Child IQ 003 *** .001 -.001* .001
Adding Child -- -- 05%* .02
Parent Gender -01* .01 .001 .003
Predictors Par Income
Ext. T-score Step 1: Child 1Q 18%* .05 -.06 .04
Model Adding Child Age -.05 .08 .05 .06
Child Child -48 2.48 .34 1.98
Predictors Gender
Step 2: Child IQ A5%* .04 -- --
Adding Par Income  -.62%* 32 .04 25
Parent
Predictors
Ext. POMP  Step 1: Child IQ .003** .001 -.001 .001
Score Adding Child Age - .001 .002* .001
Model Child Child 006*** .04 .04 .04
Predictors Gender .03
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Step 2: Child IQ .002%* .001 -- --
Adding Child Age - .001 .003%* .001

Parent Par Income .006*** .01 -.001 .004
Predictors -.01%*

*p<.05, ¥*p<.01, ***p<.001
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Table 9.

Teacher Predictors of Difference Factor at Time 1 and 3

Effect on Effect on
Model Step Predictor Diff SE Diff SE
Factor Factor
Time 1 Time 3
Int. T-score Step 3: Autism Exp -6.40 3.61 1.91 3.75
Model Adding Years 0.07 .14 .09 A5
Teacher Teaching 1.11 3.55 1.85 3.66
Predictors Gen Ed/Sped =27 18 .09 .19
Class size
Int. POMP  Step 3: Autism Exp -.05 .04 .06 .04
Score Adding Years .002 .002 .001 .002
Model Teacher Teaching -.04 .04 .06 .04
Predictors Gen Ed/Sped -.002 .002 .000 .002
Class size
Ext. T- Step 3: Autism Exp .70 3.28 -1.29 3.43
score Adding Years .09 13 .04 A5
Model Teacher Teaching -3.60 3.09 1.75 3.35
Predictors Gen Ed/Sped -.06 .16 10 18
Class size
Ext. POMP Step 3: Autism Exp -.04 .06 .03 .05
Score Adding Years .001 .002 .002 .002
Model Teacher Teaching -.10 .05 .02 .05
Predictors Gen Ed/Sped -.001 .003 .000 .003
Class size

*p<.05, ¥*p<.01, ***p<.001
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Table 10.
Latent Growth Modeling Results of Student-Teacher Relationship Across Time

Model Intercept Inte.rcept Slope Slope
Variance Variance

Student-Teacher 109.14%%** 99.76%** 1.27 24 2% **

Relationship (1.05) (21.46) (.90) (16.93)

Note. Tabled values are parameter estimates, with standard errors in parentheses
*p<.05, **p<.01, ***p<.001
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Table 11.
Student Teacher Relationship Intercept and Slope Correlations with Difference Factor
Intercept and Slope

Difference Difference
Model Step Factor Int  Factor Slope
Int. T-score Step 4: STRS Int 45.78%*% DD J4Hk
Model Adding (8.40) (6.00)
STRS LGM STRS Slope -17.19* 17.20%%*
(6.71) (5.00)
Int. POMP  Step 4: STRS Int 0.51%** -2 5%k
Score Adding (.11) (.07)
Model STRS LGM STRS Slope -.18%* 18%*
(.09) (.06)
Ext. T- Step 4: STRS Int 38.42%%%  _17.07**
score Adding (7.25) (5.23)
Model STRS LGM STRS Slope -20.31%*  21.15%**
(5.98) (4.60)
Ext. POMP Step 4: STRS Int T4 - 35%%*
Score Adding (.13) (.09)
Model STRS LGM STRS Slope -.36** A
(.11) (.08)

Note. Tabled values are parameter estimates, with standard errors in parentheses
*p<.05, **p<.01, ***p<.001
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Figure 1.
Proposed latent growth model examining parent-reported internalizing behavior across
time
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Figure 2.
Proposed latent growth model examining parent-reported externalizing behavior across
time
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Figure 3.
Proposed latent growth model examining teacher-reported internalizing behavior across
time
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Figure 4.
Proposed latent growth model examining teacher-reported externalizing behavior across
time
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Figure 5.
Proposed latent growth model examining parent-reported internalizing behavior across
age
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Figure 6.
Proposed latent growth model examining parent-reported externalizing behavior across
age
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Figure 7.
Proposed latent growth model examining teacher-reported internalizing behavior across
age
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Figure 8.
Proposed latent growth model examining teacher-reported externalizing behavior across
age
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Figure 9.
Proposed model examining latent similarities and differences between parent and teacher-
reported internalizing behavior at Time 1
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Figure 10.
Proposed model examining latent similarities and differences between parent and teacher-
reported externalizing behavior at Time 1
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Figure 11.
Proposed model examining similarities between parent and teacher-reported internalizing
behavior across time points
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Figure 12.
Proposed model examining discrepancies in parent and teacher-reported internalizing
behavior across time points
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Figure 13.

Proposed model examining similarities between parent and teacher-reported externalizing

behavior across time points
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Figure 14.
Proposed model examining discrepancies in parent and teacher-reported externalizing
behavior across time points
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Figure 15.

Proposed model examining parent, child, and teacher characteristics that predict
discrepancies in parent and teacher-reported internalizing behavior across time
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Figure 16.

Proposed model examining parent, child, and teacher characteristics that predict
discrepancies in parent and teacher-reported externalizing behavior across time
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Figure 17.
Final Internalizing T-Score Model
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Figure 18.

Final Internalizing POMP Score Model
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Figure 19.

Final Externalizing T-Score Model
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Figure 20.
Final Externalizing POMP Score Model
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