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ABSTRACT

The use of multiple informants’ reports (e.g., mothers, fathers, and teachers) for behavior
rating scales (BRS) is common in the psychological assessment of children. Despite widespread
use of BRS, discrepancies between informants’ ratings are common. The current research was
designed to investigate informant discrepancies using a sample of children from the NICHD
SECCYD (n = 784). Mother, father, and teacher ratings on the CBCL and TRF (Achenbach,
1991) in first, third, and fifth grades were used. Informant discrepancies were modeled as latent
mean differences between informants’ ratings of aggression, inattention, and anxiety/depression,
using a Method Effect with Reference model (Pohl, Steyer, & Kraus, 2008). Several variables
were included in models to as predictors of the informant discrepancies, including demographic,
intrapersonal, and contextual variables. Discrepancies were also modeled to predict school and
diagnostic outcomes. Analysis of latent mean differences showed teachers’ ratings of all
behaviors were consistently lower than mothers’ ratings; fathers’ ratings relative to mothers’
were dependent on both the type of behavior and the assessment period. Mother-teacher
discrepancies were generally larger than mother-father discrepancies. Discrepancies were smaller
as levels of behavior increased, particularly for the mother-father dyad. Of the predictor
variables, maternal self-reported anger, anxiety, and depression resulted in smaller informant
discrepancies in the mother-father dyad; ratings of boys and African Americans resulted in larger
discrepancies the mother-teacher dyad, specifically for aggression and inattention. Larger
mother-teacher discrepancies were predictive of children’s outcomes, including increased
referral for special school services and behavioral diagnoses. Finally, some support for the
relative longitudinal consistency of discrepancies was found, but dependent on behavior and

informant.
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Chapter I: Introduction
Problem Statement

Children and adolescents who demonstrate aggressive behavior, difficulty sustaining
attention, or symptoms of anxiety or depression, are commonly referred for a psychological
assessment. Psychological assessment is a problem-solving process designed to obtain
behavioral information, identify social-emotional needs or strengths, and inform clinical
impressions regarding the problem behaviors or referral question (Merrell, 2007; Meyer et al.,
2001). Given the substantial amount of time psychologists spend in assessment and that it often
serves as the foundation for providing interventions, critical study of information obtained in the
assessment process is imperative to ensure maximum validity of the assessment results. Validity
underlies high-quality psychological practice; a lack of validity undermines psychological
practice.

Researchers have argued that interpretations that are supported by evidence are valid,
those that are not supported are invalid (Kane, 2013). However, psychological assessment is
often filled with contradictory evidence. For example, behavior rating scales (BRS), a widely
used source of information obtained in psychological assessments (e.g., Merrell, 2007), often
result in discrepant ratings made by different informants. As a result, generalization of these
data to a valid conclusion is difficult absent direction from the literature. Research is needed to
help psychologists better interpret and integrate behavior rating scale information when these
discrepancies exist to reach more valid decisions. The current study contributed to the informant
discrepancy literature in four areas: 1) clarification of the magnitude and direction of informant

discrepancies; 2) identification of predictive variables; 3) the predictive utility of informant



discrepancies; and 4) the longitudinal consistency of magnitude, direction, prediction, and
predictive utility of informant discrepancies.
Multimethod Assessment

Best practice in psychological assessment involves the use of a multimethod,
multisource, multisetting design (Merrell, 2007). Within this design, information is gathered
using different assessment techniques (methods) from a variety of individuals (sources) in
numerous contexts (settings). Psychologists then integrate this information to reach diagnostic
and treatment decisions.

One aspect of this design, the use of multiple sources (informants), has been advocated in
the literature based on the premise that all informants provide accurate information; however, no
single informant is completely accurate (Kraemer et al., 2003). Behavioral rating scales (BRS)
are one widely used method by which information is provided by multiple informants, with at
least one scale completed by each informant. BRS are designed to measure the informant’s
perception of the traits underlying specific indicators of a child’s behavior. They provide a
relatively quick and broad description of a child’s behavior. Even when ratings are different, it is
assumed that each provides a unique contribution to the assessment (i.e., incremental validity;
Johnston & Murray, 2003).

Informant Discrepancies

The use of BRS is widespread. Discrepancies between informant’s ratings, defined as
differences in informants’ ratings on parallel measures of behavior (De Los Reyes, Thomas,
Goodman, & Kundey, 2013), are similarly widespread (e.g., Achenbach, 2006; Achenbach,
McConaughy, & Howell, 1987; Duhig, Renk, Epstein, & Phares, 2000). Such discrepancies

exist even when ratings from BRS have been shown to demonstrate considerable validity and



reliability evidence (De Los Reyes, 2011). Systematic research is needed to better explicate the
presence of and reasons for informant discrepancies. Psychologists are expected to provide a
clear picture of a child’s current social-emotional status as a part of a valid psychological
assessment. That picture, however, is often clouded by informant discrepancies.

Psychologists do not have clear information about the expected or typical level of
discrepancies and relations between informants’ ratings (Achenbach et al., 1987); thus, they
disagree about how to interpret discrepancies. Some attribute the discrepancies to measurement
error (e.g., Krosnick, 1999; McGuire, 1969), which leads to the conclusion that the discrepancies
are unavoidable, given that all measurement has error. Others, through recent theoretical
developments, have posited alternative explanations for discrepancies, such as differential
perceptions of informants and differential behavior dependent on the context (De Los Reyes &
Kazdin, 2005; Duhig et al., 2000; Kramer et al., 2003). From these latter perspectives, instead of
error, the discrepancies are viewed as additional sources of information that may improve the
diagnostic or treatment planning process.

“What informant discrepancies represent” (De Los Reyes, 2011, p. 2) is fundamental to
research and practice of psychology. Are discrepancies simply measurement error that can be
ignored, or are they are an additional piece of information that can inform the assessment
process? Do discrepancies indicate useful information that can inform the assessment?
Assessment of the presence of symptoms across multiple settings and informants is part of the
current diagnostic criteria or features for several mental health diagnoses, including attention
deficit-hyperactivity disorder, oppositional defiant disorder, and conduct disorder (American
Psychiatric Association, 2013). Further, rates of diagnoses for childhood disorders depend upon

the informant used, influencing both prevalence and traits associated with the disorder (De Los



Reyes & Kazdin, 2005; Langberg et al., 2010). Despite these recent contributions and their
implications, few conclusions have been reached regarding informant discrepancies in the
assessment process. The answer to these questions has profound importance for the study of
psychological disorders and to the psychological assessment of individual children. A better
understanding of under what conditions informant discrepancies exist and for what outcome
criteria there are implications is needed to better answer the questions.
Multitrait-multimethod Data

The multitrait-multimethod data structure is present when multiple informants rate
multiple traits (Campbell & Fiske, 1959). Several studies have demonstrated that substantial
proportions of variance in observed scores are due to both the trait being rated and the informant
(method) making the ratings (e.g., Konold & Pianta, 2007; Grimm, Pianta, & Konold, 2009).
Previous informant discrepancy research has generally ignored the MTMM structure of data.
However, ignoring this structure may have drastic implications for findings, such as relations
with external variables (Castro-Schilo, Widaman, & Grimm, 2013) and may disregard
phenomena, such as the halo effect (Thorndike, 1920).
Purpose of the Current Research

The current research was designed to study informant discrepancies, the prediction of
discrepancies, and outcomes related to these discrepancies. The purpose was to utilize recently
developed statistical methods to advance the literature regarding the meaningfulness of the
expected discrepancies between raters typically observed in multimethod assessment.
Specifically, the current study used recently developed statistical models to address four primary

remaining gaps in the informant discrepancy literature:



1) The magnitude and direction of discrepancies between mother, fathers, and teachers
for three common childhood behavioral concerns: aggressive behavior, attention
problems, and anxiety/depression.

2) The influence of a variety of variables in prediction of informant discrepancies,
including demographic and intrapersonal characteristics of informants and contextual
information for the setting in which informants observe behavior (i.e., home or
school).

3) The predictive utility of the discrepancies for both clinical and school referral for
Services.

4) The longitudinal consistency of both the magnitude of discrepancies and explanation

of the discrepancies.

To address these gaps, nine questions were answered:
Question 1: What is the informant discrepancy, represented by method effects, for each
informant’s ratings of the child’s behavior?
Question 2: Are these method effects trait-specific? That is, is the size of informant
discrepancies dependent upon the trait measured?
Question 3: Are the size of method effects related to levels of trait behavior?
Question 4: Do method effects remain constant over time?
Question 5: Are method and trait effects predicted by SES, ethnicity, and sex?
Question 6: Are method and trait effects predicted by maternal stress, and maternal and
paternal depression, anger, and anxiety?
Question 7: Are method and trait effects predicted by independent ratings of parent and

teacher sensitivity?



Question 8: Are method effects predicted by ratings of the context in which they

occurred?

Question 9: Are method effects predictive of referral to special school services;

diagnosed learning disability and attention, behavior, or emotional problems?

Multiple methods (i.e., mother, father, and teacher as informants) were used to measure
multiple traits (aggressive behavior, attention problems, and anxious/depressed) using parallel
items from two forms from the Achenbach System of Empirically Based Assessment: the Child
Behavior Checklist (CBCL; Achenbach, 1991a) and the Teacher Report Form (TRF; Achenbach,
1991b). Latent modeling techniques were used to incorporate both the multitrait-multimethod
(MTMM) structure of the data and the influence of measurement error on the measurement of
traits. A method effects with reference method model (MEref; Pohl, Steyer, & Kraus, 2010) was
used due to a clear conceptualization of method effects (i.e., informant discrepancies). Further,
the use of latent variable models allowed for answering the question of whether these
discrepancies were actual effects, beyond what was expected from measurement error alone. A
sequence of models was fitted to model true score differences between raters within the latent
MTMM framework. The findings were expected to advance current methodology measuring
informant discrepancies beyond initial descriptions of model specifications and Monte Carlo
studies of these methods by applying the models to a national, longitudinal sample of children.
Finally, the results from this study may be used by psychologists to more effectively integrate

assessment information.



Chapter I1: Review of the Literature
Introduction

Informant discrepancies on behavioral ratings scales are common when using multiple
raters. The reasons for the discrepancies are not well understood (Youngstrom, Loeber, &
Stouthamer-Loeber, 2000) creating problems for the validity of behavioral assessment (Penney
& Skilling, 2012). The forthcoming review of the informant discrepancy literature will include a
description of behavior rating scales, discussion of theoretical models, statistical measures used
in previous research of discrepancies and agreement, literature to date regarding the nature of
discrepancies, and recent statistical modeling techniques used to answer questions related to
informant discrepancies.

Behavior Rating Scales

Description of BRS. Behavior rating scales (BRS) are the most widely used tools in
child behavior assessment (Hunsley & Mash, 2007). These scales typically include several brief
items with a question or statement that reference specific behaviors. Item ratings are made by
selected informants, often on an ordinal scale (e.g., 0 to 2), with values indicative of the
frequency of the behavior (i.e., higher ratings indicate greater frequency of behavior). Ratings of
each item within a specific subscale are summed to represent a score for the particular trait (e.g.,
items asking about frequency of crying, feeling sad, and feeling down are summed to provide a
subscale score for depression) or a more general, broadband construct (e.g., externalizing and
internalizing) that subsumes several specific subscales. The total raw score is generally
converted to an age-based standardized score, providing a comparison of the child’s behavior to
age-peers.

In general, two types of BRS are available: broadband and narrow-band. Broadband

BRS measure multiple traits within the same form, including common childhood behaviors such



as aggression, inattention, and depression. Two broadband scales in particular are used
extensively in childhood behavior assessment: the Achenbach System of Empirically Based
Assessment (ASEBA; Achenbach, 1991a and 1991b; Achenbach & Rescorla, 2001) and the
Behavior Assessment System for Children-Second Edition (BASC-2; Reynolds & Kamphaus,
2006). Broadband BRS often include composite measures of externalizing (outward directed)
and internalizing (inward directed) behaviors, in addition to more specific behavior subscales. In
comparison, narrow-band BRS focus on a smaller group of closely related traits, such as
attention problems and hyperactivity (e.g., Brown Attention Deficit Disorder Scales; Brown,
1996) or depression (e.g., Reynolds Adolescent Depression Scale-2; Reynolds, 2002).

BRS advantages. BRS offer several advantages for childhood behavioral assessment
(Merrell, 2007). First, BRS are efficient. Child behavior may be assessed using multiple
informants in a timely manner, particularly compared to direct observation, functional analysis,
or other techniques available for behavioral assessment. Second, several broadband measures,
such as the BASC-2 and ASEBA, are available with substantial reliability and validity evidence
across a variety of samples and studies (e.g., Brown & Achenbach, 1993; Greenbaum & Dedrick,
1998; Reynolds & Kamphaus, 2006). Finally, BRS allow clinicians to compare ratings to a
comparable age- or grade-norm sample instead of relying on potentially subjective clinical
judgment to determine the relative severity of a child’s behavior (McClelland & Scalzo, 2006;
Reitman, 2006).

BRS disadvantage. Despite the strengths of BRS, a major weakness is that informants’
ratings are often discrepant as indicated by score differences between informants (e.g., De Los
Reyes & Kazdin, 2005). Informant discrepancies affect diagnostic decisions, depending on a

clinician’s interpretation of the validity of each informant’s ratings and whether the behavior has



reached levels significant enough to warrant diagnosis and intervention. A better understanding
of the magnitude of informant discrepancies and why they exist would substantially improve the
assessment of childhood behavior.

Behavior Rating Informant Discrepancies

Best practice in behavioral assessment rests on the assumption that the use of multiple
informants provides a more comprehensive picture of a child’s behavior (Merrell, 2007).
However, the commonly found mean differences among informants may obscure the
comprehensive picture of behavior. The pervasiveness of informant discrepancies has
contributed to researchers concluding that there is no “gold standard” in behavioral assessment
that reliably results in correct diagnosis (De Los Reyes & Kazdin, 2005). That is, no one
assessment method is consistently relied on and considered consistently accurate for diagnostic
purposes. Psychologists are expected to use multiple informants to inform conclusions, despite
expected disagreement. This paradox has been described as a “Grand Discrepancy” (De Los et
al., 2013).

To resolve this paradox, the psychologist has to make his or her own assumptions. For
example, they may assume that multiple informants provide optimal information about child
behavior, but then discount any discrepancies between informants as error. Alternatively, the
psychologist may believe that the discrepancies in and of themselves are meaningful (De Los
Reyes et al., 2013). As a result of these differing approaches, two different psychologists may
arrive at two different diagnostic and treatment decisions based on the same information. At its
core, the Grand Discrepancy is a validity problem.

The interpretation of informant discrepancies as merely “error” is rooted in converging

operations. Converging operations is an approach to understanding data in which several sources
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of data are used to arrive at a single conclusion, while systematically eliminating (i.e., “ruling
out”) other possible explanations through replication of results (Garner, Hake, & Eriksen, 1956).
Converging operations may appeal to psychologists’ desire to use multiple methods in
assessment to arrive at the hypothetical “correct” diagnostic decision while ruling out competing
diagnoses. Converging operations applied to assessment, however, does not provide an
explanation for informant discrepancies and discounts the additional unique information
discrepant ratings may provide (De Los Reyes et al., 2013; Lance, Baranik, Lau, & Scharlau,
2009). For example, it is possible that each informant’s perception is valid, but that other
variables, such as environmental and inter-personal context, influence behavior. A clear
theoretical framework is needed from which the validity of these various interpretations may be
evaluated.
Theories of Informant Discrepancies

Two research teams have proposed theories to bring a framework to informant
discrepancy research. The first theory, the Multidimensional Validity Theory® (MVT),
emphasizes the use of multiple informants to accurately triangulate the trait of interest and to
provide a method to understand informant discrepancies (Kraemer et al., 2003). The second
theory, the Attribution Bias Context theory (ABC; Kazdin & De Los Reyes, 2005), emphasizes
explanatory mechanisms to describe the causes of discrepancies (Laird & De Los Reyes, 2013).

Multidimensional Validity Theory. Kraemer and colleagues (2003) proposed the
Multidimensional Validity Theory. The theory was designed to provide a framework to
understand and aggregate information across multiple informants. In this framework, all

informants’ ratings should be indicative of a common trait (i.e., similar to the concept of

! Kraemer and colleagues (2003) did not offer a title for their theory. One is provided here for clarity.
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convergent operations). For example, ratings made by mothers, fathers, and teachers ideally all
converge toward a single point, hypothetically identifying the “true” trait or behavior. The use of
independent sources theoretically helps to validly identify the trait, studied extensively through
research of construct and convergent validity (i.e., correlations among raters are moderate and
positive, thus aggregating the scores will result in more “true” score variance). The problem is
that there is rarely a convergence of data, evidenced by small to moderate correlations between
different informants’ ratings (Kraemer et al., 2003), and no clear guidelines of what should occur
when the data do not converge.

Kraemer and colleagues (2003) described three previous attempts from the literature to
solve the lack of convergence in informant reports: identification of an optimal informant,
treating all informants as separate and equal outcomes, and aggregating reports. They noted
substantial limitations associated with all three, resulting in the development of MVT. The first
attempt, identifying an optimal informant, is conducted by using only one informant or using
multiple informants but then dismissing conflicting reports from sub-optimal informants (e.g.,
using mother’s ratings as the most valid ratings). This solution is limited because criteria for the
selection of an optimal informant are not available from the literature. The second attempt is to
treat all informant data “separately and simultaneously,” specifically in research, by using each
informant’s data as a separate outcome. This approach often provides vague results, with limited
practical value. For example, if a treatment results in changes in teacher’s ratings, but not
parent’s ratings, how do clinicians interpret the results? Is the treatment considered effective
because of change in teacher’s ratings, or ineffective due to no change in parent’s ratings? In the
third attempt, data are aggregated across ratings from multiple informants. Different approaches

have been proposed, including averaging scores across informants or a psychometric approach,
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such as weighting based on factor analysis. Kraemer and colleagues argue that these approaches
are often arbitrary (e.g., based on clinical judgment) or completed post hoc in attempt to interpret
discrepant data. They claim that these methods would be more powerful had the aggregation
method to be used been determined prior to analysis.

Based on the limitations of the three attempts to solve the problem of informant
discrepancies, Kraemer and colleagues (2003) developed the MVT, in which a broader set of
four dimensions was proposed to explain the discrepancies (i.e., account for non-convergence).
The four dimensions include: 1) the actual trait or symptoms (T); 2) the context in which the
behavior is observed (C); 3) the informant’s perspective (P); and 4) measurement error (E). Each
informant’s ratings result from the sum of these four dimensions (T + C + P + E). The trait
dimension is the behavior of interest that is constant over the studied time span. The context
dimension takes into account the setting and circumstances that may have a bearing on the trait
behavior. The perspective dimension accounts for informant characteristics that influence
ratings. Finally, error includes influences not related to the previous dimensions.

From the MVT perspective, informants’ ratings should be correlated more strongly if the
informants share a similar context (e.g., mother and father observing behavior in the home)
compared to different contexts (e.g., mother observing behavior in the home versus teacher
observing behavior in the classroom). The ideal assessment would reduce “extraneous variance”
due to different perspectives and contexts, resulting in a maximization of trait variance. To
achieve this ideal, different perspectives in the same context should be obtained. For example,
the mother (P) tends to see her child largely in the home (C), whereas the teacher (P) tends to see
the child largely in school (C). To reduce the extraneous variance due to different perspectives,

additional perspectives (i.e., informants) should be used in each context (e.g., father in the home;
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additional teacher in the school). This method would reduce the confounding of perspective and
context variances (i.e., mother’s ratings of behavior in the home treated as synonymous with
behavior in the home) when scores are aggregated. Further, to reduce the extraneous variance
resulting from context, ratings from the same perspective across different contexts (e.g., mother
at home and at school) would be obtained. Ratings gathered in this manner would reduce the
variance due to both perspective and context while increasing the proportion of trait variance.
However, rarely do parents directly observe their children in the school for extensive periods,
and rarely do teachers directly observe children in the home. The ideal is not practical.

Overall, the MVT theory for multi-informant data is designed to maximize trait variance.
The theory can be used to guide techniques to integrate informants’ reports and as such improve
the validity with which traits are measured. This theory and approach, however, is not the only
framework proposed to make sense of multi-informant data.

Attribution Bias Context theory. The Attribution Bias Context theory (ABC), proposed
by De Los Reyes and Kazdin (2005), was another attempt to bring a coherent framework to the
study of informant discrepancies, and specifically, explain the psychological mechanisms by
which result in informant discrepancies. Similar to the Multidimensional Validity Theory
(Kraemer et al., 2003), in the ABC theory informant discrepancies are theoretically due in part to
the variety of contexts in which a child’s behavior is observed. Despite this commonality, the
two theories differ in emphasis: in ABC it is on the social psychological influences on
informants’ perspectives; in MVT it is on developing techniques to integrate data to maximize
trait variance.

Three social psychological phenomena are used to inform the ABC theory (De Los Reyes

& Kazdin, 2005). The first, the actor-observer phenomenon (Jones & Nisbett, 1972), explains
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how individuals attribute causes of behavior differently when describing their own behavior
compared to describing other’s behaviors. Individuals are likely to attribute other’s behavior to a
dispositional quality, while minimizing the effects of the setting or context. Alternatively,
individuals are likely to attribute their own behavior to the effects of the setting or context, while
minimizing the effects of a dispositional quality. Because the ratings of others, particularly
parents and teachers, are heavily weighted in the assessment of children, the view of the child’s
problem is therefore more likely to be attributed to within the child, resulting in minimal focus
on the context of behavior (De Los Reyes & Kazdin, 2005). Discounting the influence of
context on behavior may limit the generalizability of informant ratings across contexts and
contribute to discrepancies.

The second phenomenon influencing informant discrepancies in the ABC theory (De Los
Reyes & Kazdin, 2005) is biased memory recall. Each informant recalls information differently
based on the impression of current behavior. This bias may particularly manifest in the recall of
negative events when frustrated or annoyed with the child. As a result, the informant may
respond in an overly negative way, more readily recalling negative behaviors when responding.
This biased recall results in discrepant ratings when compared to other informants (De Los Reyes
& Kazdin, 2005), particularly when more recent or consistent negative events have occurred in
interactions between the informant and the child.

The third phenomenon, source monitoring, is the “mechanisms by which people make
attributions for how they acquire memories for events” (De Los Reyes & Kazdin, 2005, p. 493).
The memories can be derived from heuristics, mental shortcuts used to represent memories, or
from systematic use of complex strategies that link different memories. BRS often do not

provide context for the questions and instead are based in more global statements of behavior
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(De Los Reyes & Kazdin, 2005). This format may then result in informants relying on
heuristics, instead of complex factual recall of behavioral events in specific contexts, potentially
resulting in more biases.

These three phenomena: the actor-observer phenomenon, biased memory recall, and
source monitoring, are hypothesized to influence informant’s ratings. However, their effects on
informant ratings are largely unknown as the model has rarely been used as the foundation for
study.

Theory summary. Two theories were described that provide a framework for
understanding informant discrepancies. The Multidimensional Validity Theory emphasizes the
use of independent informants and understanding behavior ratings as the sum of trait, perspective
(informant), context, and error variances. The ABC theory focuses on three social-psychological
phenomena that may result in discrepancies: actor-observer phenomena, memory biases, and
source monitoring. Both theories represent plausible frameworks to understand why discrepant
reports exist; however, both have limited evidence to support their use due to a paucity of
informant discrepancies studies using any theory as a foundation. The current study will focus
on hypotheses described in the MVT, including the influence of trait, context, perspective, and
error; as well as the memory biases and actor-observer phenomena described in the ABC theory.
Measurement of Informant Discrepancies

A variety of techniques have been used in the literature to measure the agreement and
discrepancies observed in multi-informant assessment. The various techniques have often
resulted in different outcomes. As a result, understanding these techniques is important to

understanding the techniques to be used in the current study.
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Measuring informant agreement. Several different statistics have been used to describe
the amount of agreement between raters. The most prevalent in the research literature are the
Pearson product moment correlation, r, and a related correlation applied to sets of items, q (e.g.,
Youngstrom et al., 2000). Other measures of agreement have been used sparingly despite
potential benefits. For example, the intraclass correlation (ICC) has been described as less
dependent on systematic method effects for one rater versus another (e.g., mothers systematically
rate children lower than fathers), providing a better measure of agreement (Cichetti, 1994).

Correlations were used in a widely-cited meta-analysis of informant agreement, in which
stronger agreement between parents’ ratings (r = .60) were reported than between parents’ and
teachers’ ratings (r = .28) of behavioral rating scale scores (Achenbach et al., 1987).
Additionally, the magnitude of agreement depends on the type of behaviors, such as internalizing
versus externalizing. A meta-analysis of 60 studies of maternal and paternal ratings reported
moderate agreement (r = .45) for internalizing behaviors and strong agreement for externalizing
behaviors and total problem behaviors (r = .63 and .70; Duhig et al., 2000). Although moderate
to strong correlations between parents have been reported, these less than perfect correlations
also provide evidence for discrepant ratings, even among individuals who are familiar with the
child in similar contexts (i.e., complete agreement would result in r = 1.0, complete disagreement
r = —1.0; Achenbach, 2006). Despite multiple available statistics measuring agreement, each is
limited in that it only indicates the strength of relationship among ratings.

Measuring manifest discrepancies. In addition to statistics designed to measure the
amount of agreement between raters, another set of statistics have been used to describe the
amount of discrepancy between raters. Measures of agreement and discrepancy potentially

answer a similar set of questions but the results from different methods can result in dissimilar
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conclusions (De Los Reyes & Kazdin, 2004; Treutler & Epkins, 2003). The two should not be
used interchangeably (Duhig et al., 2000), although they often are in the literature. Agreement is
measured as a correlation; discrepancies are measured in mean differences in levels of behavior.
Discrepancies have been noted to vary in both magnitude and direction (i.e., which informant
reports greater levels of behavior; De Los Reyes et al., 2011). A variety of methods can be used
to test discrepancies as differences between means, including ANOVA and three types of
difference scores.

Analysis of variance (ANOVA) and similar tests subsumed under multiple regression
techniques, such as t-tests and correlations when comparing only two variables, are often used to
estimate differences in ratings. For example, significant main effects (mean differences between
informants) were reported in a sample of adolescents using forms from the ASEBA, with
mothers and fathers rating children’s externalizing behavior higher than teachers, and mothers
reporting higher internalizing behavior than teachers (Stanger & Lewis, 1993). Beyond
ANOVA, informant discrepancies have been defined in the literature by a variety of additional
methods relying on observed variables.

De Los Reyes and Kazdin (2004) outlined three commonly used methods to describe and
analyze informant discrepancies: raw difference scores, standardized difference scores, and
residual difference scores. Raw difference scores are computed by subtracting one informant’s
rating from the second informant’s rating. Similarly, standardized difference scores are
computed by subtracting one informant’s standardized score (typically a z score; standardized
within each informant) from the second informant’s standardized score. This method is
advantageous in situations in which the scores may be on different scales, potentially reducing

differences in variances. A third method, the residual difference score, is computed by using one
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informant’s rating as an independent variable to predict the second informant’s rating in a linear
regression. The difference between the predicted and observed score is then standardized
resulting in a standardized residual.

Latent difference scores. Thus far the difference score methods described relied on
differences in observed scores. These techniques provide valuable information but have
shortcomings: primarily the influence of measurement error in the difference scores (McArdle,
2009). All measured indicators have some degree of error; thus, the difference scores are
confounded with error. One way to overcome the measurement error problem is to utilize
variables that are free of measurement error (i.e., latent variables) through advanced modeling
techniques, such as confirmatory factor analysis (CFA) and structural equation modeling (SEM).
Latent difference scores (LDS) can then be modeled that have effectively removed measurement
error from the constructs of interest

Factor analysis has a long and storied tradition in the measurement of psychological and
educational constructs. Charles Spearman’s single-factor (1904, 1927) and Louis Thurstone’s
(1947) multiple-factor models have provided the foundation for the modeling technique. CFA
subsequently advanced factor analysis from a psychometric model to a statistical model through
the use of computer modeling by several researchers, including Karl G. Joreskdg (1969). CFA
techniques involve applying a model defining the structure of the data to a sample covariance
matrix of observed indicators (items). A common latent factor is modeled to account for
common variance (i.e., covariance) among indicators. Unique variance, specific to each indicator
(measurement error plus reliable specific variance), is also modeled. The common latent factor
and unique variance are typically not allowed to covary. Thus, the common factors contain only

the common variance.
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These models explicitly decompose measurement error variance from true score variance
in observed scores, in line with classical test theory (CTT). Further, in second-order CFA, in
which latent factors are used as indicators for a “higher-order” latent factor, the specific variance
can be modeled separately from measurement error variance (Marsh & Hocevar, 1988). Several
other advantages of CFA have been noted, including the explicit modeling of unique variances,
availability of testing invariance across groups, testing the a priori theoretical structure of the
data (versus exploratory factor analysis), and serving as the measurement model for structural
equation models, with directional paths between latent constructs (Brown, 2006).

Given the advantages of CFA, the use of latent difference scores (LDS) in a CFA
framework has become more common in psychological measurement. LDS are typically defined
as levels of change, with the change defined as the difference between two measurements of true
score variables. These difference scores can be computed using common latent factors, which
are free of measurement error. Although often applied to longitudinal models to measure a rate
of change (i.e., change in time 2 compared to time 1; c.f., McArdle & Hamagami, 2001), these
models can be useful in studying latent differences between different informants.

Significance and Magnitude of Informant Discrepancies

Importance of informant discrepancies. The research regarding informant
discrepancies has used a variety of informants (i.e., mother, fathers, teachers), and samples (i.e.,
clinical, community). De Los Reyes (2011) summarized three consistent findings as evidence of
informant discrepancies providing important information regarding a child’s behavior beyond the
ratings themselves. First, discrepancies exist between informants even when reliable and valid
measures are used. This finding suggests discrepancies are not due entirely to unreliability (i.e.,

measurement error; Hartley, Zakriski, & Wright, 2011) or to a lack of validity (De Los Reyes,
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2011). Second, behaviors are expected to be different across contexts (e.g., home and school; De
Los Reyes, Henry, Tolan, & Wakschlag, 2009; Kazdin & Kagan, 1994) and between raters in
each specific context (e.g., two parents at home, two teachers at school), potentially resulting
from different contextual factors in which they observe the child. That is, behaviors are expected
to be different across contexts and raters (Mischel, 1968). Third, basic social and psychological
theories of memory recall and attributions of behavior, as well as other exogenous variables, may
help explain discrepancies (e.g., De Los Reyes & Kazdin, 2005).

A selective body of literature is available that has considered the magnitude, sources, and
prediction of informant discrepancies. The current review will focus primarily on studies or
sections of studies concerned with mother, father, and teacher ratings, as these raters were used.
This review will consider the magnitude of discrepant reports as reported in the literature,
focusing primarily on discrepancies (differences) and not agreement (degree of relationship).
First, mother and father discrepancies will be considered, followed by parents and teachers. A
summary of findings for all reviewed studies is provided in Tables 1 (mother-father) and 2
(mother-father-teacher).

Mother-father discrepancies. Comparisons of ratings by mothers and fathers have
yielded a general, yet unequivocal, pattern of results. The mean ratings from mothers are
generally higher than those from fathers, indicating greater mother-rated child psychopathology.

A meta-analysis of 60 studies published from 1990 to 1997 summarized correlations
(agreement) and mean differences (discrepancies) between mother and father ratings of their
children’s internalizing and externalizing behaviors using a variety of BRS (Duhig et al., 2000).
Of the 60 total studies summarized in this widely-cited meta-analysis, 16 studies reported means

and standard deviations for mother and father ratings (the remaining 44 were used to determine
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level of agreement). Fifty-five independent effect sizes were calculated from the 16 studies.
Positive effects indicated higher ratings endorsed by the mother; negative effects indicated
higher ratings endorsed by the father. Average mean differences, computed by averaging
Hedge’s (1982) g effect sizes between mother and father ratings of behavior for each study, were
reported (internalizing behaviors g = .16; externalizing behaviors g =.08). The overall
differences between mother and father ratings were not statistically significant; however, on
average, mothers reported more problem behavior. The authors acknowledged the averaging of
all observed effects as a limitation of this, and all, meta-analyses. Averaging the effects may
limit an understanding of each individual study’s effect size. For example, averaging one
positive and one negative effect with the same magnitude result in an average effect of zero.

In order to further understand the meta-analysis, | disaggregated the results. Significant
differences were noted in 6 of 16 studies, or 38% of studies included. Fifty-five independent
effect sizes were calculated across the 16 studies; of these, 10 were statistically significant. The
range of statistically significant effect sizes revealed useful information: four significant effect
sizes for internalizing behavior (g = -.54 to .26); two significant effect sizes for externalizing
behavior (g = -.61 to .51); and four significant effect sizes for total problems (g = .20 to .70).
The negative and positive overall effects provided evidence that both mothers and fathers rate
children with higher levels of behavior, dependent on the study. In other words, although the
overall average effects were negligible, a substantial proportion of studies provided evidence of
differences.

Overall, this meta-analysis, which has been treated as a foundational study, revealed
important trends in the data, including generally higher ratings by mothers for both internalizing

and externalizing behaviors. However, explication of each specific study’s sample
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characteristics and clearly delineating effects associated with broadband and narrow-band
behaviors may provide a more nuanced understanding of discrepancies in mother-father
comparisons.

Internalizing behaviors. Three of the studies included in the Duhig and colleagues
(2000) meta-analysis reported significant discrepancies in parent ratings of internalizing or
related behaviors. In the first study, higher mother ratings (g = .24) were reported in a sample of
toddlers (n = 156; 16 to 24 months of age) but this effect was present only when rating girls
(Fagot, 1995). The second study used a small sample of children 6 years of age (n = 42).
Mother’s ratings were significantly lower than father’s ratings for girls using the CBCL
Internalizing scale (g = -.54); mother and father ratings were similar for boys (Crockenberg &
Lourie, 1996). The third study researched depressive symptoms in a sample of African
American children 9 to 12 years of age (n = 90). Mother ratings of the symptoms were higher
than father ratings (g = .26; Brody et al., 1994). These three studies provide conflicting evidence
of which parent report higher levels of children’s internalizing behavior and evidence that parent
ratings may depend on the child’s gender.

Subsequent studies not included in the meta-analysis have provided evidence of higher
mother ratings compared to fathers, supporting two studies included in Duhig and colleagues
meta-analysis (i.e., Brody et al., 1994; Fagot, 1995). Mother ratings were significantly greater
for internalizing behavior in an outpatient clinic sample (Schroeder, Hood, & Hughes, 2010) and
in a twin study (Bartels et al., 2003). Despite these examples, other evidence is available that
mothers rate lower levels of internalizing behavior than fathers. Lower mother ratings of

internalizing behavior were reported in a community sample of 10 to 12 year old children
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(Treutler & Epkins, 2003). An additional study noted non-significant differences using a clinical
sample (Moreno, Silverman, Saaverdra, & Phares, 2008).

Overall, more evidence is available to provide support for higher mother ratings of
internalizing behavior, especially when rating girls. However, contradictory evidence is clearly
available. The widely varying results, even in studies included in the most recent meta-analysis,
seem limited by small sample sizes, age ranges, or specific demographic characteristics of
samples, making generalizing findings difficult. Basic questions such as the direction and
magnitude of discrepancies for internalizing behaviors remain unanswered, providing the
impetus for continued study of informant discrepancies. The use of a larger, more representative
sample will help to clarify the direction and magnitude of the differences (Treutler & Epkins,
2003; Youngstrom et al., 2000).

Externalizing behaviors. Significant informant discrepancies for externalizing behaviors
were reported in two studies included in Duhig and colleagues’ (2000) meta-analysis. Mother
ratings of 6 year old girls were significantly lower than father ratings (g = -.61); however, ratings
of boys were not discrepant (Crockenberg & Lourie, 1996). These same authors noted similar
findings for internalizing behavior. In the second study reporting significant differences in the
meta-analysis, mother ratings of externalizing behaviors were significantly higher than father
ratings in a sample of adoptive children ages 13 to 19 (g = .51; Cohen, Coyne, & Duvall, 1993).
Child gender differences were not reported. These two studies demonstrate the indistinct pattern
of which informant rates externalizing behavior at higher levels.

Few studies subsequent to the meta-analysis have explicitly studied mean differences in
mother and father ratings of externalizing behavior. Similar to Cohen and colleagues (1993),

higher mother ratings of externalizing behavior have been reported in an outpatient clinic sample
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(Schroeder et al., 2010) and in a twin study (Bartels et al., 2003). Similar to Crockenberg and
Lourie (1993), a second study noted fathers reported more externalizing behavior for girls than
did mothers (Treutler & Epkins, 2003). The study sample included 100 children ages 10 to 12
years old. Again, the generalizability of the results of these studies are limited by the small
sample sizes, limited age ranges included within the studies, or unique demographic
characteristics of the sample.

Narrow-band behaviors. A small number of studies have moved beyond the
externalizing-internalizing dichotomy of behavior to narrow-band behavior in analyzing mother-
father discrepancies. For example, one study found that despite significant correlations between
T-scores of mother and father ratings of children and adolescents, statistically significant
discrepancies existed on six of eight CBCL narrow-band scales in a clinical sample. The
significant discrepancies included all three scales used in the current study: attention problems,
aggressive behavior, and anxious/depressed (Schroeder et al., 2010). Mothers’ ratings were
higher on average, similar to the general pattern of internalizing and externalizing behavior.
Despite the significance of these findings, the actual magnitude of differences was generally
small, between two and three T-score points, similar to effect sizes reported by Duhig and
colleagues (2000). In other words, although the differences may be statistically significant,
practically they may be limited in their utility. However, the utility of these differences remains
largely unstudied, with a few exceptions (e.g., Langberg et al., 2010).

Specific studies of depression and anxiety are limited, as they are typically studied as
subsumed by the broad internalizing construct. A few studies have provided evidence that
mothers rated depressed and anxious behaviors as more severe than fathers when rating their

daughters (e.g., Seiffge-Krenke & Kollmar, 1998). However, other studies have reported mean
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levels were not discrepant on broadband internalizing ratings and the anxious/depressed scale
from the CBCL (e.g., Moreno et al., 2008).

Researchers have also noted limited research focused on ratings of symptoms specific to
attention problems, although there is a growing body of literature. In attempts to remedy this gap
in the literature, Langberg and colleagues (2010) used a sample of children 7 to 9 years of age
with ADHD-combined type from the Multimodal Treatment Study of Children with ADHD
(MTA Cooperative Group, 1999). Mothers rated their children higher on all indices of the
SNAP-1V scale (Swanson, 1992), which uses ratings similar to DSM-IV-TR ADHD diagnostic
criteria (American Psychiatric Association, 2000). In addition, mother’s ratings were higher on
the CBCL externalizing scale. Standardized difference scores were greater for inattention (.40),
hyperactivity/impulsivity (.33), and ADHD (.41) ratings compared to CBCL externalizing
problems (.25). Mother and father ratings of externalizing behaviors were highly associated (r =
.58) but with significantly different levels of behavior (M = 19.87 for mothers; M =17.83 for
fathers; ES = .25).

Several important points are to be gleaned from this study. First, larger effect sizes may
be observed with more specific, narrow-band scales compared to general, broadband scales, as
well as when clinical samples are used. Second, effects are noted even when two informants’
ratings are significantly correlated. Third, the differences are meaningful for diagnostic
decisions: 73% of children met criteria for ADHD based on mother ratings, but only 58% based
on father ratings. This is an important practical consequence of informant discrepancies, even
when effect sizes are not large.

Other studies have also evidenced mean differences in ratings of attention problems. For

example, significant discrepancies between mothers and fathers have been noted on ADHD-



26

inattentive subtype symptom-specific ratings in a small clinical sample, with mothers rating
more significant problems (Sollie, Larsson, & Mgrch, 2013). However, within the same study
differences were not observed on ratings of more general attention problems using the CBCL.
Another study supported mother’s ratings of ADHD symptoms higher than fathers, and a
significant effect on the number of children meeting diagnostic criteria, with 28.5% more
meeting criteria based on mother’s ratings compared to father’s ratings (Caye, Machado, &
Rohde, 2013).

Studies using larger samples, however, have noted non-significant differences between
parents’ ratings of ADHD inattention and hyperactive-impulsive symptoms (Waschbusch,
Sparkes, & Northern Partners in Action for Child and Youth Services, 2003). The latter findings
could be due to a large portion (> 90%) of the sample exhibiting average or low levels of
inattention or hyperactivity. Again, although a general trend of mothers reporting higher levels

of behavior is evidenced, it is not consistently present or statistically significant.
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Table 1
Summary of Reviewed Mother-Father Informant Discrepancy Studies
Study Authors Broadband Behavior Narrow-band Behavior
Ext. Int. Aggressive  Attention  Anxious/
Behavior  Problems  Depressed

Duhig et al. (2000) M=F M=F
Fagot (1995) M =F!

M > F?
Crockenberg & Lourie M =F! M=F
(1996) M < F? M < F?
Brody et al. (1994) M>F
Cohen et al. (1993) M>F
Schroeder et al. (2010) M>F M>F M>F M>F M>F
Bartels et al. (2003) M>F M>F
Treutler & Epkins (2003) M =F M<F

M < F?
Seiffge-Krenke & M=F
Kollmar (1998) M > F?
Moreno et al. (2008) M=F M=F
Langberg et al. (2010) M>F M>F
Sollie et al. (2013) M > F?
M=F

Caye et al. (2013) M > F?
Waschbush et al. (2003) M =F?

Note. Greater than (>) or less than (<) used only when statistically significant differences were
reported. Ext. = Externalizing; Int. = Internalizing; M = mother ratings; F = father ratings; 1 =
boys; 2 = girls; a = ADHD specific symptoms.

Parent-teacher discrepancies. In addition to studies comparing mother and father

ratings, studies of informant discrepancies between parents and teachers are available. Tests of

agreement have indicated father-teacher and mother-teacher correlations are significantly lower
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than mother-father correlations on both internalizing and externalizing scales (Grietens et al.,
2004). How these measures of agreement translate to discrepancies is less well understood.

One confounding factor is the common practice to use mother ratings as “parent” ratings,
with fathers not included in the study, or included as only a negligible portion (< 10%) of the
informants, which has led some to call for increased research using both parents (Penney &
Skilling, 2012). For clarity, studies with a significant proportion of mother reports will be
included in the mother-teacher section; studies explicitly including fathers will be reviewed
following mother-teacher studies. In addition, several studies reported comparisons between
informants, but did not explicitly test the differences. These comparisons will be explicitly noted
for each study.

Mother-teacher internalizing behavior. Youngstrom and colleagues (2000) reported
parents (91% biological, step- or adoptive mothers) endorsed significantly more internalizing
behavior than teachers (d = .57) using the CBCL and TRF in a sample of boys from the
Pittsburgh Youth Study (Loeber, Farrington, Stouthamer-Loeber, & Van Kammen, 1998).
Mothers also rated internalizing problems significantly higher than teachers in a small, outpatient
clinical sample (Sollie et al., 2013). A cross-sectional study using a sample of Dutch adolescents
11 to 18 years of age (n =1122) indicated parents (95% mothers) rated both girls and boys
internalizing symptoms higher than teachers consistently across adolescence (Van der Ende &
Verhulst, 2005) although the statistical significance of this difference was not explicitly tested.
There was consistent evidence that mother ratings of internalizing behavior were higher than
teachers.

Mother-teacher externalizing behavior. Parent ratings of externalizing behavior have

been noted to be higher than teachers, similar to evidence with internalizing behaviors. For
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example, parents (primarily mothers) endorsed significantly more externalizing problems than
teachers (d = .64) using the CBCL/TRF in the same sample of boys from the PYS study, similar
to the effect observed with internalizing behaviors (Youngstrom et al., 2000).

Beyond these effects, other studies have noted that differences may depend on age of the
child. For example, mothers’ ratings were higher than teachers’ in children 7 years of age
(difference = 3.79 T-scores); however, when the same sample was assessed again at age 16
teachers rated children higher (difference = 2.61 T-scores; Van Dulmen & Egeland, 2011).
Contrary to this study, the magnitude of parent-teacher discrepancies for boys’ externalizing
behavior has been found to be greater in later adolescence, with higher parent ratings on average
(Van der Ende & Verhulst, 2005). Specifically, limited discrepancies were noted between
parent-teacher ratings of boys prior to age 16. However, beginning at age 16 for boys, parent-
teacher discrepancies became larger as teacher ratings decreased substantially and parent ratings
decreased less drastically, creating a larger discrepancy. Despite these differences, it is important
to note that discussion of the differences was limited, and evidence provided here is based on
visual interpretation of graphs reported by Van der Ende and Verhulst (pp. 120 — 121). Both
studies (Van Dulmen & Egeland, 2011; Van der Ende & Verhulst, 2005) indicated potential
moderation in ratings and discrepancies, dependent on both the age and sex of the child assessed.

In addition to potential age effects, the sex of the target child also appears to influence
parent-teacher ratings, and, as a result, discrepancies. For example, parents (primarily mothers)
rated boys’ externalizing behavior slightly higher than girls consistently across ages 11 to 17,
resulting in a consistent discrepancy (Van der Ende & Verhulst, 2005). In contrast, teacher
ratings demonstrated a steady decrease in magnitude of the discrepancy between ratings of boys

and girls, indicating an age-dependent sex effect.
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Mother-teacher narrow-band behavior. Research of mother-teacher discrepancies for
narrow-band behaviors is limited. Van der Ende & Verhulst (2005) compared parent-teacher
ratings of narrow-band behavior, in addition to externalizing and internalizing behaviors, using
the CBCL and TRF across adolescence. Although not explicitly discussed or tested, there
seemed to be evidence of an increasing parent-teacher discrepancy for boys’ aggressive behavior
with parents rating higher levels of behavior at all ages. Conversely, the parent-teacher
discrepancies for aggressive behavior became smaller as girls aged in adolescence; parents’
ratings were higher at all ages.

No discrepancies were reported for ratings of attention problems when the sample was
combined to include both sexes. However, when divided by sex, sex differences were noted:
teachers and parents both rated boys higher than girls consistently across adolescence. Further,
these discrepancies were dependent on age in addition to sex, with large discrepancies for boys
in early adolescence which then became smaller over time. Parent-teacher discrepancies for
girls’ attention problems were typically negligible. Finally, parent-teacher discrepancies were
consistently small for both boys’ and girls’ anxious/depressed symptoms, with parent ratings
higher than teachers across the developmental period. Clearly, inclusion of child’s sex and age
were needed in the current study, as both influence discrepancies observed between mother and
teacher ratings.

A second study (Collishaw, Goodman, Ford, Rabe-Hesketh, & Pickles, 2009) considered
discrepancies between parent (primarily mothers) and teacher ratings across three narrow-band
scales of the Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997, 2001): conduct,
hyperactive, and emotional behaviors, which parallel the aggressive behavior, attention

problems, and anxious/depressed scales used in the current study. The study used a large sample
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(n =4525) of children ages 11 to 15 years of age from the United Kingdom. Teacher ratings of
conduct problems and hyperactivity were higher than parents for boys, contrary to other studies
(e.g., Van der Ende & Verhulst, 2005). However, higher parent ratings of girls were observed
for emotional problems, consistent with VVan der Ende and Verhulst. Evidence again is
inconsistent regarding which informant endorses greater levels of behavior and the differential
effects across type of behavior.

Mother, father, and teacher discrepancies. Few studies have included the three adult
informants (mother, father, and teacher) to be examined in the current study. The use of both
mothers and fathers will differentiate the parent-specific effects when compared to teachers,
instead of confounding mothers and fathers together.

Mother, father, and teacher broadband behaviors. One of the few studies to include all
three informants occurred over 20 years ago. Both mothers and fathers reported significantly
more externalizing behaviors than teachers in a sample of 13 year old adolescents; mothers
reported more internalizing behaviors than teachers, whereas fathers and teachers reported
similar levels (Stanger & Lewis, 1993). Although differences between informants on the
internalizing scales were not large, mother ratings were consistently higher than teacher and
father ratings.

Mother, father, and teacher narrow-band behaviors. Discrepancies on narrow-band
behaviors are also not widely reported when making parent-teacher comparisons. A noted
exception indicated that discrepancies were not present between mother-teacher or father-teacher
dyads for ratings of aggression and inattention/hyperactivity in a Norwegian outpatient clinical
sample (Sollie et al., 2013). In a Russian community sample, it appeared that teachers endorsed

more anxious/depressed and attention problems, but less aggressive behavior compared to both
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mothers and fathers on the CBCL/TRF (Grigorenko, Geiser, Slobodskaya, & Francis, 2010).

However, the differences were not explicitly tested.

Table 2
Summary of Reviewed Mother-Father-Teacher Informant Discrepancy Studies
Study Authors Broadband Narrow-band
Ext. Int. Aggressive  Attention  Anxious/
Behavior  Problems  Depressed
Youngstrom et al. (2000) P*>T P*>T
Sollie et al. (2013) M=T M>T M/IF=T M/F=T
Van der Ende & Verhulst P*>T M/F=T
(2005)
Van Dulmen et al. (2011) M>T?
M< TP
Collishaw et al. (2009) p* < T! p*<T! p* > T?
Stanger & Lewis (1993) M/F>T M>T

F=T

Note. Greater than (>) or less than (<) used only when statistically significant differences
reported. Ext. = Externalizing; Int. = Internalizing; M = mother ratings; F = father ratings; 1 =
boys; 2 = girls; a = age 7; b = age 16; * = parent sample consisted primarily of mothers.
Predictors of Informant Discrepancies

A select literature is available regarding several variables that may explain discrepancies
in ratings. The variables may be broken down into demographic characteristics (SES, sex, and
age of the child), parental and teacher intrapersonal characteristics (psychopathology, stress, and
sensitivity), and environmental contexts. These influences align with both the MV T (Kraemer et
al., 2003) and the ABC model (De Los Reyes & Kazdin, 2005). Demographic characteristics

and intrapersonal characteristics are likely to influence the perspective (P) of MVT theory and

the biased memory recall of the ABC model. The actor-observer phenomenon described by
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ABC theory, in which informants discount context when rating others’ behavior, directly relates
to the context (C) described by the MVT.

Socio-economic status. Socio-economic status (SES) has a well-established
relationship with children’s behavior (e.g., Latourneau, Duffet-Leger, Levac, Watson, & Young-
Morris, 2013) and mental health (e.g., McLaughlin et al., 2011; Reiss, 2013). SES also has a
general effect on rating levels, with children from lower SES rated higher, independent of the
informant (Van der Ende & Verhulst, 2005). In addition to its relation to reported trait levels,
SES has been related to discrepancies; however this relation is largely dependent on the method
by which SES is measured. SES based on maternal employment and education was not related
to mother-teacher discrepancies (Youngstrom et al., 2000) whereas lower family income was
related to larger and increased occurrence of discrepancies (Collishaw et al., 2009; Stone, Speltz,
Collett, & Werler, 2013).

Sex of the child. Informant-specific sex differences (i.e., larger or smaller discrepancies
for informants when rating boys vs. girls) have received a mixed level of support in the literature.
Some researchers have claimed that informant discrepancies (including parent-teacher and
mother-father) are not typically affected by the sex of the child (De Los Reyes & Kazdin, 2005;
Schroder et al., 2010). Several studies, however, have found evidence otherwise (e.g., Collishaw
et al., 2009; Van der Ende & Verhulst, 2005).

Age of the child. The age of the child has been inconsistently associated with informant
agreement and discrepancies. In their meta-analysis, Achenbach and colleagues (1987) noted
statistically significant differences in agreement between parent ratings for children ages 6 to 11
(r =.51) compared to ages 12 to 19 (r = .41). Similarly, age moderated the discrepancy in parent

ratings of attention problems, with younger children’s (ages 5 — 8) parents showing smaller
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discrepancies than older children’s (ages 9 — 13; Schroeder et al., 2010). Subsequent studies
have indicated differential effects dependent on the age of the child for discrepancies between
parents’ and teachers’ ratings (Van Dulmen & Egeland, 2011; Van der Ende & Verhulst, 2005).
Differences across studies may be due in part to methodological differences, such as small
sample size, the use of median split of age groups (De Los Reyes & Kazdin, 2005), or the
selection of more extreme groups (e.g., clinical rather than community samples).

Parental psychopathology. Intrapersonal characteristics of the informant have been
hypothesized to be related to informant discrepancies. Maternal depression and its relation to
behavior ratings has received considerable attention, with the ratings of more depressed mothers
expected to have a negative perceptual bias, described as the depression-distortion hypothesis
(Richters & Pellegrini, 1989); however, within the study limited evidence was provided to
support the hypothesis.

Subsequent studies, however, have provided support for the depression-distortion
hypothesis. Chi and Hinshaw (2002) noted that self-reported depressive symptoms were
predictive of discrepancies in both ADHD symptoms ( =.28) and general behavior problems
(B = .30). Youngstrom and colleagues (2000) studied the effects of both mother and father
psychopathology on prediction of parent and teacher informant discrepancies. Maternal
depressive symptoms was correlated (r = .23) with parent-teacher discrepancies (i.e., more
depressive symptoms were related to more discrepant ratings). Paternal antisocial behavior and
maternal substance use were not related to parent-teacher discrepancies.

In another study, mothers’ psychological symptoms, after accounting for parent-child
relationship variables, were related to father-mother discrepancies of internalizing behavior

ratings (B = —.34); greater psychological symptoms were related to smaller discrepancies
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(Treutler & Epkins, 2003). Both mothers’ (B = —.27) and fathers’ (B = .28) psychological
symptoms were related to father-mother discrepancies of externalizing behavior, although in
differing directions (i.e., maternal symptoms were related to smaller discrepancies; paternal
symptoms were related to larger discrepancies).

Stress. Similar to parental psychopathology, parent stress has been hypothesized to be
related to discrepancies and bias in ratings. Maternal stress was related to parent-teacher
discrepancies (Youngstrom et al., 2000). Greater discrepancies have also been associated with
fathers’ ratings of stress (r = .19), while controlling for maternal and paternal depression
(Mascendaro, Herman, & Webster-Stratton, 2012). Further, differential effects have been
observed, dependent on the severity of behavior (Langberg et al., 2010). Fathers with low
parental stress rated ADHD and externalizing behaviors lower than mothers; but as stress levels
increased so did the severity of father’s ratings, surpassing that of mothers. Parent stress has
been positively associated with level of agreement on ADHD symptoms, while controlling for
parental depressed mood in clinical samples (Oord, Prins, Oosterlaan, & Emmelkamp, 2006).
Parent stress may be indicative of other known risk factors, including low SES. As a result, both
parent stress and SES were included in the current study.

Informant Discrepancies as Predictors

In addition to conceptualizing informant discrepancies as dependent variables, newer
research is treating discrepancies as independent variables that predict a variety of child social
and behavioral outcomes. In a recent review, 11 studies from the previous 10 years were
identified in which informant discrepancies were identified as predictive of a variety of

outcomes, including delinquency, outcomes in treatment, and parent involvement in future
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treatment (De Los Reyes, 2011). Two of these studies assessed discrepancies and outcomes
between ratings of child psychopathology.

The two studies focused on informant discrepancies between parents and children using
the CBCL and Youth Self-Report (YSR) in a community sample of Dutch adolescents and young
adults. Discrepant ratings, with parents rating more problems than the children for attention
problems, were predictive of a greater likelihood of expulsion from school, school discipline
problems, referral for mental health services, and subsequent drug use or risk for drug use by the
child (Ferdinand, VVan der Ende, & Verhulst, 2004; 2006). These studies were limited, however,
in that the parents were not explicitly identified as the mother or father and the use of raw
discrepancy scores can be confounded by measurement error, as described previously.

An additional study (Ferdinand, Van der Ende, & Verhulst, 2007) explored parent-
teacher discrepancies as predictive of child outcomes. Discrepancies were observed with higher
parent ratings of anxious/depressed symptoms. These discrepancies were predictive of increased
incidence of mood disorder in the child. Similarly, discrepancies for aggressive behavior (again,
with higher parent ratings) was predictive of increased risk for suicide attempts and/or self-
mutilation. These effects were above and beyond the effects of CBCL and TRF scores. The
researchers proposed that the predictive utility of the discrepancies may be indicators of lack of
home or school support and a resulting under- or over-estimation of the child’s problems. Other
explanations hypothesized included differences in contextual behavior and communication
within dyads, potentially placing the child at risk for detrimental outcomes.

Summary
The study of informant discrepancies has seen rapid progress in the last 10 to 15 years.

However, several areas of study need continued research to further inform assessment practice.
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As stated by Dirks and colleagues (2012), research is still needed to “disentangle the relative
contribution of (a) situational variability in behavior, and (b) rater-specific variables” (p. 568).
Multimethod-Multitrait Methods

The vast majority of studies describing discrepancies between mothers’, fathers’, and
teachers’ ratings of child and adolescent behavior have used observed scores. Hence, most
studies have failed to consider the influence of measurement error. Additionally, many studies
have ignored the influence of the informants themselves on the ratings (i.e., method effects). In
other words, informants may influence test scores due to features of the measurement tool or trait
content that results in a consistent response style (Campbell & Fiske, 1959). The few studies that
have modeled method effects using latent variable models have focused on correlations between
factors or percentages of variance (i.e., covariance structure), but these studies have seldom
considered the mean structure (Geiser, Eid, West, Lischetzke, & Nussbeck, 2012). To truly
understand the discrepancies between multiple informants (i.e., consistent with the study of
discrepancies rather than measures of agreement), and the potential relation of the discrepancies
with external variables, the structure of the data should be modeled more closely to the potential
population model. The following review will consider the ubiquitous multitrait-multimethod
matrix (MTMM; Campbell & Fiske, 1959) and review the development of increasingly
sophisticated models from which to choose, including second-order CFA and method effect
models.

MTMM matrix. Studies using multiple methods (operationalized as multiple informants
as in the current study) often rely on the multitrait-multimethod (MTMM) matrix to describe the
data (Campbell & Fiske, 1959). Campbell and Fiske’s groundbreaking study has provided the

basis for thousands of studies and is one of the most cited in modern psychology research
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(Sternberg, 1992). The MTMM is a matrix of correlations between several different
measurement methods measuring several different traits. In the MTMM model, the trait-method
unit (TMU) is defined as one informant’s ratings of one trait. It is assumed the same informant
rated other traits, and that there are multiple informants. For example, a mother’s rating of
aggressive behavior is one TMU; her rating of attention problems is another TMU. More than
one trait and more than one method (informant) must be used to study validity and the effects of
different methods on trait measurement (e.g., Eid et al., 2008).

Campbell and Fiske (1959) sought to clarify validity criteria for tests within the MTMM
matrix. Correlations between two or more measures within the MTMM provide different types
of validity evidence: convergent and discriminant. Convergent validity is demonstrated by
different measures of a single trait; these measures should strongly correlate. Discriminant
validity is demonstrated by measures of different traits; they should correlate weakly,
discriminating between traits (Widaman, 1985). An example MTMM matrix, using the different
informants as methods and three traits to be used in the current study, is shown in Table 3.
Reliabilities of the measures are on the diagonal.

Campbell and Fiske established one criterion for convergent validity and three criteria for
discriminant validity.

Convergent validity:

e Correlations of the same trait measured by different methods (mono-trait hetero-
method) should be significantly different from zero (i.e., substantial; see diagonal

values labeled C. Validity).

Discriminant validity:
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Convergent validity correlations values should be greater than values not having
method or trait in common (hetero-trait hetero-method; HTHM). At minimum,
values related to different traits or different methods should be less than those
measuring a common trait or using a common method (C. Validity values >
HTHM values).

Variables should correlate higher with other measures of the trait than measures
of a different trait with the same method (i.e., C. Validity values > HTMM
values).

The pattern of correlations between traits should evidence the same pattern
between different trait triangles and both the same method (mono-method) and

different method (hetero-method) blocks.

Table 3
The multitrait multimethod correlation matrix
Method 1 (Mother) Method 2 (Father) Method 3 (Teacher)
Trait AGG ATT DEP AGG ATT DEP AGG ATT DEP
S AGG Reliability
£ ATT  HTMM Reliability
= DEP HTMM HTMM Reliability
S AGG C.Valdity HTHM HTHM Reliability
% ATT  HTHM C. Validity HTHM HTMM  Reliability
= DEP HTHM HTHM C. Validity HTMM HTMM Reliability
£ AGG C.Valdity HTHM HTHM C. Valdity HTHM  HTHM Reliability
% ATT  HTHM C. Valdity HTHM HTHM C. Validity HTHM HTMM  Reliability
= DEP HTHM HTHM C. Validity HTHM HTHM C. Valdity @ HTMM HTMM Reliability

Note. Adapted from Campbell & Fiske (1959). AGG = Aggressive Behavior; ATT = Attention Problems; DEP =
Anxious/Depressed; HTMM = hetero-trait/mono-method; HTHM = hetero-trait/hetero-method; C. Validity = convergent

validity.

In addition to these criteria for convergent and discriminant validity, the MTMM can

provide preliminary evidence of method effects. In the MTMM, method effects can be observed

in differences between correlations of corresponding values of blocks with one method and
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blocks with multiple methods. Evidence of the method effect is observed when correlations
between unrelated traits are strong within a single informant. The strength of the correlation is a
result of the same informant providing ratings, not because the traits are strongly related.

To elaborate, according to classical test theory (CTT; Novick, 1966; Lord & Novick,
1968), test scores contain systematic variance that represent the traits they were designed to
measure (i.e., true score variance) and other sources of variance that they were not designed to
measure (e.g., measurement method or other unspecified sources of measurement error).
Although some of these other sources of variances may be error, they may also be related to the
effects of specific informants, observed as method variance or method effects. The effects were
considered irrelevant by Campbell and Fiske (1959) and, from their perspective, resulted in
invalid scores. However, recent views consider these method effects to be quite relevant in both
assessment and research (Achenbach, 2006; Pohl & Steyer, 2010). As a result, the MTMM
methodology has continued to develop to provide a nuanced understanding of these method
effects when using multiple informants’ data.
CFA Models for MTMM Data

First-order MTMM-CFA. The traditional MTMM approach of Campbell and Fiske
(1959), despite its widespread use, had several limitations. Widaman (1985) outlined three
limitations: 1) the inappropriate and arbitrary nature of comparing of correlations, given that they
were not independent of each other, 2) estimates of trait and method related variance were not
able to be obtained, and 3) observed correlations were influenced by the reliability of measures.

The MTMM confirmatory factory analysis (CFA) approach was developed to overcome
these limitations (Figure 1; Widaman, 1985). The use of MTMM-CFA require four data criteria:

1) the use of measures for at least three traits and three methods; 2) each TMU is defined by only
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one measured variable and loads only on one factor; 3) one trait and one method factor is
possible for each trait and method; and 4) correlations among trait and method factors are

estimated, while correlations between them are fixed to zero.

AGGy AGGe AGGr ATTwm ATTe ATT+ DEPwm DEP: DEPt

Father

Figure 1. First-order correlated trait-correlated method (CTCM) model. AGG = Aggressive Behavior; ATT = Attention
Problems; DEP = Anxious/Depressed; M = Mother; F = Father; T = Teacher. Note: Error variances are not pictured for
clarity.

Even this development, however, has been criticized. Foremost in the criticism is that the
use of single manifest variables (i.e., use of composite score rather than modeling the individual
items) does not allow for disentangling different sources of variance, including random error and
reliable specific variance (Marsh & Hocevar, 1988). The use of composite scores as indicators
of trait and method effects combines the trait, method, and specific sources of variances into one
observed score, effectively discounting their presence or potential influence.

Second-order MTMM-CFA. Marsh and Hocevar (1988) expanded on the MTMM-CFA

approach (Widaman, 1985) by describing a higher- or second-order CFA approach to MTMM
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data. This model was developed in response to several limitations of the MTMM-CFA, which
used a first-order CFA model. First, the first-order MTMM-CFA approach used composite
scores (e.g., sum of item responses). Because a composite score is used for each TMU, internal
consistency (i.e., Cronbach’s o) is typically unknown, although this could be estimated prior to
summation using item-level data. Second, measurement error in the MTMM-CFA approach is
estimated as the variance left unexplained by covariance among different informants’ ratings;
that is, the variance not in common between informants. This “error” therefore contains specific
reliable variance that may be unique to one specific informant’s ratings. Thus, it is not possible
to separate specific and random error variance using a single composite score as an indicator for
a TMU. Last, in the second-order MTMM-CFA approach, it assumed that a single factor
underlies the composite score without actually testing whether that is true.

The second-order MTMM-CFA approach overcomes these three limitations (Marsh &
Hocevar, 1988). In this approach, multiple manifest variables (single items or parcels) are used
as indicators of first-order factors, resulting in one first-order factor for each TMU defined (e.g.,
three factors for each of three behaviors as rated by one informant; see Figure 2). These first-
order factors are then used as indicators of second-order trait and method factors. Measurement
error is the error associated with multiple scores from one informant, thus following an approach
more closely aligned with classical test theory (Marsh & Hocevar, 1988). In addition, this

approach allows for testing of the factor structure (i.e., significant and substantial loadings on the
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latent factor), which is assumed in traditional MTMM and first-order MTMM-CFA approaches.

Figure 2. Correlated trait-correlated method (CTCM) model with latent first-order indicators of second-order trait and method
factors. AGG = Aggressive Behavior; ATT = Attention Problems; DEP = Anxious/Depressed; M = Mother; F = Father; T =
Teacher. Note: all trait factors are correlated with other trait factors (e.g., AGG with ATT); all method factors are correlated with
other method factors (e.g., Mother with Father). First order factor correlations and trait-method correlations are fixed to zero.
Each first order latent factor is indicated by 3 observed variables (not pictured; see Figure 1). Error variances, observed variables,
and correlation paths are not pictured for clarity.

Model Specifications

In addition to the developments in the use of multiple indicators for each TMU, resulting
in a second-order model, several specifications of models have been outlined in the literature.
Three will be reviewed here: the correlated trait-correlated method (CTCM), correlated trait-
correlated-method minus one [(CTC(M-1)], and the Method Effects with reference factor
(MEref); the MEref was used in the current study. Each of these models can be used in a first- or
second-order framework, depending on the specification of the model.

Correlated trait-correlated method model. The correlated trait-correlated method
model (CTCM; Joreksog, 1974; Widaman, 1985) has been used often in studies with MTMM

data (e.g., Konold & Pianta, 2007). Some researchers argue that this model is in line with the
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original intent of Campbell and Fiske (Castro-Schilo et al., 2013; Lance, Noble, & Scullen,
2002); others disagree (Geiser, Koch, & Eid, 2014). The CTCM model is specified such that all
indicators are influenced by both a trait factor and method factor (Figure 2). The trait factors
represent the common variance measured by the indicators from the different informants and the
method factors represent the common variance from the informants by which they were
obtained. For example, in a study with three informants (mother, father, and teacher) and three
behaviors (aggressive behavior, attention problems, and anxious/depressed), the resulting model
would have three method factors (informants) and three trait factors (behaviors). The mother’s
ratings of three types of behaviors would all load on the “mother” method factor. The three
informants’ ratings of aggressive behavior would all load on the “aggressive” trait factor. Trait
factor correlations are freely estimated, as are method factor correlations. However, correlations
between trait and method factors are fixed to zero to assist in model identification.

The CTCM model allows for the estimation of method, trait, and error variance when
used in higher-order models, allowing for comparisons of each. Despite this strength, the CTCM
model is not without limitations. Most notably, many authors have reported problems with
estimating CTCM models, as high as almost 70% of models not converging in one recent
example (Castro-Schilo et al., 2013), which may be due in part to over-parameterizing of the
model (Geiser et al., 2013). The second limitation of the CTCM model is the unclear definition
of the trait and method factors, with vague mathematical definitions (Geiser et al., 2012; Pohl &
Steyer, 2012). Within this model, trait variance is that which is common to all variables
measuring a trait with different methods; method variance is that which is common to all

variables measuring different traits by a common method.
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Correlated trait-correlated method minus one model. To address the limitations of the
CTCM model, the correlated trait-correlated method minus one model (CTC[M -1]; Eid, 2000)
and extensions to second-order models with multiple indicators (Eid, Lischetzke, Treierweiler, &
Nussbeck, 2003) were developed. Inthe CTC(M—1) model, all measured trait factors are
modeled, but one fewer method factor (i.e., M-1) is modeled compared with the CTCM model.
Depending on the study questions, or for substantive and theoretical reasons, mothers or teachers
are commonly selected as the reference to which other informant’s ratings will be compared.
One less method factor in the CTC(M—1) model allows for fewer identification and
interpretation problems that are associated with the CTCM model (Eid, 2006). Similar to the
CTCM model, the CTC(M—1) specification allows for specific measurements of method and trait
variance, allowing researchers to compare the amount of variance related to each.

Trait factors in the CTC(M—1) model are defined as the true score of the manifest
variables measuring the trait by the reference method (Pohl, 2012). The trait factor of the second
method is regressed on the trait factor of the reference method. The method effect is the residual
(error) of this regression; the difference between the second trait factor and the conditional
expectation of the second trait given the value of the reference trait (Geiser et al., 2012). Method
effects are therefore regression residuals and take on the typical properties of residuals (mean of
zero, uncorrelated with the reference trait).

Strengths and limitations of the CTC(M—1)model. The second-order CTC(M—1) model
decomposes indicator variance (observed scores) into method, trait, and error variance. Trait
factor correlations are thus free of measurement error, providing more accurate estimates of

convergent and discriminant validity than the observed correlations in traditional MTMM. The
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correlation of trait factors provides a measure of discriminant validity compared to the reference
method (i.e., weak correlations indicate discriminant validity).

Despite these strengths, CTC(M—1) models have limitations. For example, the correlation
between trait and method effects is fixed to zero. This constraint is needed for the models to
converge properly, not because of theoretical reasons (Lance et al., 2002). It is plausible that
higher levels of method effects may be related to higher levels of traits (Pohl, Steyer, & Kraus,
2008). For example, a parent may demonstrate higher levels of method effects when rating their
child’s aggressive behaviors due to frustration with the child or a desire to describe the problem
in severe terms so as to receive desired clinical assistance, consistent with the memory bias
described in the ABC model (De Los Reyes & Kazdin, 2005).

Another potential limitation of the CTC(M—1) model is the definition of method factors
as residuals (Pohl & Steyer, 2010; Pohl et al., 2008). Modeling the effects as residuals carries
with it the assumption that the mean of the residuals is zero and the correlation of the method
factor with the reference trait factor is also zero (based on the definition of a residual). In the
unlikely event that all raters over- or under-estimate trait levels to the same degree the method
effect would be zero. If a method effect is zero, it does not indicate that scores between two
raters were the same. Instead, it indicates that the observed rating for the second informant does
not differ from the expected level, given the reference ratings (Pohl & Steyer, 2010).
Conceptually, it seems likely that researchers and clinicians would be interested in the actual
differences, not differences from expected scores.

Method effect with reference method (MEref). Recent MTMM modeling
developments have included further re-parameterization of the CFA-MTMM model, in part to

address perceived limitations of the CTCM and CTC(M-1) models. One such model, the method
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effects with reference method (MEtref, Pohl et al., 2008; Latent Difference model, Geiser et al.,
2013) overcomes limitations of the CTCM and CTC(M—1) models through different definitions
of both method and trait factors, and allows for different research questions to be addressed. The
MEref model was the primary model used to address questions in the current study. Similar to
the CTC(M-1) model, a reference method is chosen.
Reference method factor definition. Several equations are used to define the method
factor. For simplicity, the following equations are for one trait. A manifest indicator Yj; of trait (j)
using method 1 is defined as the sum of a true score variable tj; and an error term g1, as
prescribed by classical test theory.
Yy = 11 +ej1 1)
If the true scores between two methods measuring the trait are equal (e.g., mother and father’s
ratings of Aggressive Behavior), the two methods would be considered tau-equivalent and the
method effects are zero (no informant discrepancies; Equation 2)
Yik = 1j1 +eii (2)
If the true scores are not equal (i.e., there are method effects), then the score of the non-reference
indicator can be represented by Equation 3:
Yi = 1j1 + (‘L’jk - Tj1 ) + &jk 3)
The term (rjk - T ) is the method effect of using method k instead of the reference method (k
=1) to measure trait j. This results in the method effect for trait j using method k being defined
as:
Mj = Tjx — Ti (4)
As seen in equation 4, the method effect represents the difference in true score variables of the

non-reference method and the reference method. The method effect is a latent difference score



48

and can be conceptualized as the informant discrepancy in true scores of reference method
ratings (mother’s) and method k (either father’s or teacher’s ratings).

Trait factor definition. Trait factors in the MEref model represent two different
constructs: the reference trait factor and non-reference trait factor(s). Again, a manifest variable
Yjx measures trait j using method k. The reference trait, Yj; is again defined as a true score
variable, as seen in equation 1. For non-reference trait factors, Yj is defined as a true score
variable which takes into account the method effect, as defined, substituting equation 4 into
equation 3 from the previous section:

Yie = 1+ Mji + €k ®)

Assumptions. Several assumptions were made in the initial specification of the MEref

models described by Pohl and colleagues (2008):

1) The method effects loadings are initially assumed equal for each trait across the three
traits (e.g., Aggressive Behavior, Attention Problems, and Anxious/Depressed).
However, this assumption can be relaxed to test the equality.

2) Error covariances are constrained to zero; true scores and method factors covariances
with errors are also constrained to zero.

3) Covariances between the trait and method factors are freely estimated, meaning they
do not have to be zero as is required in CTCM and CTC(M—1) models.

4) Means and variances of the trait or method factors are freely estimated. To identify

the latent mean structure, the intercept of each marker variable is constrained to zero.

In addition to these assumptions, by definition (based in classical test theory) the method and

trait factors do not correlate with the errors.
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Second-order MEref model. Geiser and colleagues (2012) described an extension of
the MEref model to a second-order model, with multiple indicators for each TMU (Figure 3).
First, each observed variable in a TMU is defined:

Yiik = aijx + Aiji Tik + €ijk (6)
Where o is a constant intercept, A is a factor loading, T is the common factor for all indicators in
the TMU, and ¢ is the error term. Using MEref specifications for a single trait factor (dropping
the j subscript), the non-reference factor is now defined the same as in equation 4, but with
common trait factors instead of true scores for a single indicator:
Th =T+ (Tx —T1) (7

Substituting equation 7 into equation 6 results in the equation for each manifest indicator:

Yie = aie + A Ty + Ay (Tye — Ty) + €5 (8)

AGGw; AGGy;, AGGys AGGg AGGg, AGGg; AGGn AGGr, AGGr;

Figure 3. Second-order MEref model for Aggressive Behavior with mother as reference. AGG= Aggressive Behavior;
M = Mother; F = Father; T = Teacher; ME = Method Effect. Latent means and variances of AGGy, MEg, and ME+
freely estimated. Correlations freely estimated. Strong invariance constraints are assumed. Reference indicator
intercepts are fixed to zero. Indicator error variances and intercepts not included for clarity.

The MEref model assumes strong measurement invariance (i.e., equal factor loadings and
intercepts) within traits across methods when using multiple indicators per TMU (Pohl & Steyer,

2010).
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Strengths and limitations of MEref model. Pohl and colleagues (2008) identified
several advantages in the use of the MEref model, as compared to CTCM and the CTC(M—1)
models. First, method effects are clearly defined as a latent difference score (differences in true
scores). Others have agreed, arguing that this definition is easily understood and intuitive
(Geiser et al., 2012). Further, Pohl and colleagues argued their model improves upon the
definition of method effects in the CTC(M—1) model (i.e., residuals) and the assumption of
uncorrelated method effects and trait factors. The covariances between trait and method factors
can be estimated in the MEref model, including between a trait factor and the related trait-
specific method factor, unlike CTC(M-1); for example, as the behavior becomes more severe,
discrepancies may become smaller.

Despite the strengths, Pohl and colleagues (2008) also identified limitations of the MEref
model. First, the model does not allow for trait, method, and error specific variance to be
explicitly decomposed as in the CTC(M—1) model due to estimating covariances between
method and trait factors. Second, similar to the CTC(M—1) model, the MEref model requires a
reference method to be chosen, which raises concerns described earlier in that no “gold standard”
method exists. However, the model can easily be re-estimated with a different reference (e.g.,
teacher instead of mother) with the same model fit (Pohl et al., 2008). The researchers also
acknowledged limitations of invariant method effects, as described in the initial first-order
specification, as extremely restrictive. The authors suggested that these assumptions could likely
be relaxed in future applications.

Summary. The historical development of several advances and specifications in a
MTMM framework to analyze data were reviewed. MTMM-CFA models and second-order

CFA models have provided the theoretical foundation for recent developments. Although
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commonly used, the CTCM model is limited, particularly due to estimation problems. As a
result, the CTC(M—1) and MEref model have been proposed in the methodological literature.
Each has advantages and disadvantages for MTMM data analysis. The MEref model more
closely aligned with the questions of the current study and the focus on true score differences
(i.e., informant discrepancies) was advantageous.

Previous NICHD Studies

Three studies have previously used the National Institute of Child Health and
Development (NICHD) Study of Early Child Care and Youth Development (SECCYD) CBCL
and TRF data using a MTMM framework: Konold and Pianta (2007); Grimm, Pianta, and
Konold (2009); and Castro-Schilo and colleagues (2013). The NICHD SECCYD data was used
in the current research.

Konold & Pianta (2007) used a correlated trait-correlated method (CTCM) model to
measure the effects of trait and method (informant) for CBCL/TRF. The authors selected a
sample of first grade students, including only those with complete data from mother, father, and
teacher ratings (n = 562). The study used composite scores from the Withdrawn, Somatic
Complaints, Anxious/Depressed, Delinquent Behavior, and Aggressive Behavior narrow-band
scales. Using a model similar to Figure 1, their model included five manifest variables
(composite scores from each scale) as reported by the three raters. Each trait factor was
indicated by three different informants and five method factors were indicated by each
informant’s ratings. The current study used two of the five behaviors used by Konold and Pianta
(aggressive and anxious/depressed) and therefore only these results will be discussed at length.

Attention problems were not studied by Konold and Pianta.
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In Konold and Pianta’s (2007) model, standardized factor loadings for trait factors were
greater for teachers’ ratings of Aggressive Behavior (A = .82) than for mothers (A = .37) or
fathers (A = .29), indicating a greater degree of convergent validity for teachers’ ratings of
Aggressive Behavior (i.e., higher loadings on the trait factors). Alternatively, Aggressive
Behavior standardized factor loadings for method factors indicated greater loadings for mothers
(A =.77) and fathers (A =.72) than for teachers (A = .29). Standardized factor loadings on the
Anxious/Depressed trait factor were higher for mother (A = .49) and fathers (A = .41) than
teachers (A =.22). Loadings on method factors were high for all three informants (mother
A =.69; father L = .70; teacher A = .69). In addition, method factors for parents were correlated
(r = .35), while mother-teacher and father-teacher method factors were not. Although there was
overlap between mothers’ and fathers’ ratings, a significant amount of variance was due to
unique perspectives they bring to their ratings. Overall, method factors (i.e., method variance)
had a great deal of influence on scores: method loadings were greater than trait loadings for 11 of
15 variables considered.

In the second study in this series, Grimm and colleagues (2009) used data from the first,
third, fourth, and fifth grade data collections of the NICHD SECCYD. The researchers
examined trait and method stability using a longitudinal CTCM model. Grimm and colleagues
also modeled changes in traits using latent growth curve (LGC) modeling with manifest
indicators, while controlling for method variance. Mother, father, and teacher report data on the
Social Skills Rating System (SSRS; Gresham & Elliot, 1990) and the Internalizing and
Externalizing broadband scales of the CBCL/TRF from the ASEBA were used. The CBCL/TRF
data contained 93 like-items across both scales, excluding the additional 25 items specific to

school.
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Standardized factor loadings for trait factor externalizing behavior were significant for
mothers (A = .58 to .64), fathers (A = .49 to .57), and teachers (A = .44 to .50). Standardized trait
factor loadings for internalizing behavior were statistically significant but consistently smaller
compared to externalizing for mothers (A = .44 to .49), fathers (A = .30 to .42), and teachers (A =
.30 t0 .37). These differences across externalizing and internalizing behaviors may be due to the
susceptible nature of ratings of internalizing for informant bias, as they are less readily
observable (e.g., Loeber & Dishion, 1984). In addition, a large amount of method variance was
observed longitudinally across the three informants based on absolute values of the factor
loadings (mother A= .75 to .77; father A = .76 to .86; teacher A = .60 to .68), which would include
the method variance for social skills, internalizing, and externalizing behaviors.

The evidence from Grimm et al.’s (2009) study supported the previous findings of
substantial amounts of method variance (Konold & Pianta, 2007). On average, 38% of the total
variance in observed scores was due to the method; more than one-third of variance in observed
scores was a result of the informant making the ratings, not the behavior being rated. Percentage
of method and trait variance was not dependent upon the grade in which the assessment was
completed, providing support for longitudinal consistency. That is, consistency among
standardized trait and method factors’ loadings indicated convergent validity of the different
methods and method-based variance was similar in first to fifth grades.

In the third study from this series, Castro-Schilo and colleagues (2013) used a sample of
children in first grade (n = 775) with data from mothers, fathers, and teachers on the CBCL or
TRF. Data were modeled with the CTCM model, as well with a CTC(M — 1) model, a CTCU
model, and a path model. Based on the CTCM model, mothers’ trait factor loadings were

consistently stronger than those of the other informants. For all three informants, loadings on the
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externalizing trait factor were larger compared to internalizing trait factor, consistent with
Grimm and colleagues (2009). Smaller loadings on method factors were reported for
externalizing than internalizing behaviors, again supporting previous findings that readily
observed behaviors may be less susceptible to method effects (Dishion & Loeber, 1984) and
demonstrate higher agreement (Duhig et al., 2000).

Method effects exerted significant influence across informants and behavior type.
Loadings for method factors were all significant for both externalizing and internalizing behavior
(mother externalizing A = .67, internalizing A = .79; father externalizing A = .66, internalizing A
= .89; teacher externalizing and internalizing A = .56). Mother and father method factors were
significantly related (r = .33), as were mother-teacher (r = .14) and father-teacher (r = .15)
method factors, indicating a small degree of common influence in scores. The common influence
was relatively stronger for those observing the child in a similar context (e.g., mother-father).

Castro-Schilo and colleagues (2013) also included explanatory variables to predict
variance in the method factors and as outcomes using simulated data and then applied the same
model to the NICHD data. Two conditions were tested: 1) positive associations between
external variables (as outcomes or predictors) 2) positive associations between external variables
and trait factors, but negative associations between external variables and method factors.
Results from the CTCM model indicated both father’s and mother’s depression significantly
predicted externalizing behavior and their respective method factors (i.e., mother’s depression
predicted mother method effects; father’s depression predicted father method effects). Teachers
generally rated boys’ behavior with higher levels than girls. Boys’ externalizing behavior was

also rated significantly higher than girls.



55

Results from the CTC(M—1) model, with teachers as the reference group, shared
similarities to the CTCM model. Mother and father depression was positively associated with
externalizing behavior, and boys demonstrated higher levels of externalizing behavior. Again,
both parents’ depression predicted their respective method factor. However, differences were
noted between the CTCM and CTC(M-1) model. For example, two relations observed in the
CTC(M-1) model were not supported in the CTCM model: higher levels of externalizing
behavior in African American children and father depression predicted mother method effects.
Clearly, the type of model selected can influence results and their interpretation.

Summary. The three studies conducted using a MTMM framework with data from the
NICHD SECCYD. First, consistent evidence was found for a substantial amount of method
related variance, often more than trait related variance. Grimm and colleagues (2009), expanded
on previous work by testing models longitudinally, confirming that the substantial amounts of
method variance remain consistent across time. However, the use of CTCM model is not without
its weaknesses, particularly with estimation problems: 27% of estimated models in the positive
condition and 69% in the differential condition of the Grimm and colleagues study. This may
lead to potential instability in the parameter estimates. Finally, Castro-Schilo and colleagues
(2013) expanded the evidence to include predictors of the latent trait and method factors.

Importantly, none of these studies considered the mean structure of the data. That is,
although they noted a substantial amount of method related variance, they did not consider how
this translated to mean differences between raters. Additionally, only the first study (Konold &
Pianta, 2007) considered narrow-band behaviors, albeit with composite indicators, which may
confound error and method specific variance. Finally, longitudinally effects were part of only

one study (Grimm et al., 2009) which used composite scores to model the MTMM data.
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Importance of the Current Study

The current study aimed to provide at least four new clear contributions to the literature
regarding informant discrepancies. First, the magnitude (i.e., size) and direction (i.e., which
informant reports higher levels of behavior) of discrepancies between mothers, fathers, and
teachers, is still uncertain. Previous studies of informant discrepancies have typically analyzed
discrepancies based on observed scores, rarely considering the discrepancies via the latent mean
structure (true scores free from measurement error; Geiser et al., 2012). A modern multi-method
SEM technique, the MEref model, was used. Discrepancies from this model are clearly defined
as the difference between true scores for a specified informant in comparison to the reference
method.

Second, the current study aimed to expand current evidence regarding relations between
demographic, contextual, and behavioral variables with informant discrepancies in the
assessment of common childhood behaviors (aggressive behavior, attention problems, and
anxious/depression) using theoretical frameworks as a foundation (MVT, Kraemer et al., 2003;
ABC, De Los Reyes & Kazdin, 2005). Third, in addition to prediction of informant
discrepancies, the current study explored evidence of the predictive utility of the discrepancies
for relevant outcomes, including both clinical and school referral. Finally, the longitudinal
consistency of the magnitude, direction, prediction, and predictive utility of the informant

discrepancies was considered.
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Chapter 111: Methods
Participants

The National Institute of Child Health and Human Development Study of Early Childcare
and Youth Development (NICHD SECCYD; NICHD Early Child Care Research Network, 1993)
was an extensive longitudinal study conducted across 10 different sites affiliated with area
universities in the United States: Temple University, University of Arkansas at Little Rock,
Harvard University and Wellesley College, University of California-Irvine, University of
Kansas, University of North Carolina-Chapel Hill, University of Pittsburg, University of
Virginia, University of Washington-Seattle, and University of Wisconsin-Madison. The original
study sample was recruited from hospitals near the 10 sites, beginning in 1991; the study
concluded in 2007. Study inclusion criteria required mothers to be 18 years or older, speak
English as a primary language, and live in a neighborhood considered safe enough for visits by
study staff. WWomen were initially screened for eligibility following the birth of their child.

The initial screening was conducted with a sample of 8986 women, 5416 of which agreed
to be telephoned two weeks after giving birth. Using conditional random sampling based on
target goals of inclusion of at least 10% of families from variety of SES, family structure, and
race categories, 3015 women were selected for a follow-up phone call. As a result of the
telephone interview, 1525 women were considered eligible for the study based upon further
inclusion criteria requiring the child to not have been hospitalized for more than seven days,
stated intent of the family to stay within the geographical region for the next 3 years, and
telephone contact was made in less than 3 attempts. Following this, 1364 mothers completed the

one-month home interview, which marked the official start the study.
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Original data collection occurred over a lengthy time period, from the age 1 month
through 15 years of age for the study child, with a wide variety of behavioral, cognitive, and
academic outcomes measured through various means such as parent, teacher, and child report, as
well as direct observation and standardized direct assessment (e.g., cognitive and academic
achievement). The current study used data from children in first, third, and fifth grade
assessment periods. The current study sample (n = 784) included only participants with
behavioral rating data available from their fathers at any of three assessment periods, similar to
previous studies using the same data (Castro-Schilo et al., 2013).

The sample for the study included 400 boys (51%) and 384 girls (49%). The child’s
ethnicity as reported by mothers was 89.2% White, 4.5% African American, 6.1 % Hispanic,
1.4% Asian/Pacific Islander, 0.3% Native American, and 3.4% identified as “Other”?. The
education level of the mothers was 4.0% with less than a high school diploma or general
equivalency degree, 17.6% with a high school diploma or G.E.D., 31.3% with some college or an
associate’s degree, 27.9% with a college degree, and 16.6% with some graduate work or master’s
degree, and 2.8% with a terminal degree higher than a masters (e.g., Ph.D., J.D., M.D).

Comparison of the available data at first grade (n =1134) and the sample selected for the
study (those with any valid fathers CBCL data in grades 1, 3 or 5) was conducted using a logistic
regression. Hispanic ethnicity, minority status, income to needs ratio in first grade, and maternal
education level were independent variables; participants selected as the subsample served as the
dependent variable (0 = not selected for study sample, 1 = selected for study sample). Results
indicated that income to needs ratio, mother’s education level, and racial minority status were

significant predictors; neither the child’s sex nor Hispanic ethnicity were significant. Participants

? Total ethnicity percentage exceeds 100% due to separate questions regarding ethnicity and Hispanic backgrounds,
allowing for membership in two categories (e.g., White and Hispanic).
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with higher income to needs ratios, OR = 1.229; 95% CI [1.123, 1.345] were more likely to be
included in the current study’s sample. Participants from racial minority status, OR =.287; 95%
CI[.195, .422] and lower levels of education, OR = .344, 95% CI = [.198, 598] were less likely
to be retained in for the sample. As a result of these differences, generalizations of any findings
to the original NICHD SECCYD sample are limited.

Measures

Child Behavior Checklist and Teacher Report Form. The Child Behavior Checklist
(CBCL; Achenbach, 1991a) and the Teacher Report Form (TRF; Achenbach, 1991b) are widely
used problem behavior rating scales for children ages 4 — 18. The CBCL is completed by
parents. One hundred items are presented to informants to assess behaviors across eight narrow-
band scales: Aggressive Behavior, Attention Problems, Delinquent Behavior, Social Problems,
Anxious/Depressed, Somatic Complaints, Withdrawn, and Thought Problems. Two broadband
scales: Internalizing (composed of Withdrawn, Anxious/Depressed, and Somatic Complaints)
and Externalizing (composed of Aggressive Behavior and Delinquent Behavior scales) are also
available when using standard scoring procedures. Informants responded to a short written
description of behavior, and rated the study child on a three point scale (0 = not true, 1 =
somewhat or sometimes true, or 2 = very true or often true). Higher composite scores indicated
higher levels of the trait behavior.

The current study used responses from the study child’s mother, father, and teacher on
the Aggressive Behavior (AGG), Attention Problems (ATT), and Anxious/Depressed (DEP)
narrow-band scales of the CBCL and TRF. Other alternate caregivers (e.g., grandparents as
primary caregivers) completed assessments during the study; however, these data were not used

to assist with generalization of findings and ease in future replication of the study due to more
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clearly defined informants. All scales consisted of similar items across informants to provide for
easier comparison as this eliminates differences in the number of items as a source of
discrepancies (Treutler & Epkins, 2003). A wide body of evidence is available providing
support for the reliability and validity of CBCL and TRF scores (e.g., Achenbach, 1991a and
1991b; Brown & Achenbach, 1993; Greenbaum & Dedrick, 1998). Evidence of both the
predictive (e.g., Kasius, Ferdinand, Van den Berg, & Verhulst, 1997) and discriminant validity
(Eiraldi, Power, Karustis, & Goldstein, 2000) of the scores on the narrow-band scales is
available. Internal consistency (Cronbach’s a) for the responses on the three scales by all

informants for the current study sample were adequate (Table 4).

Table 4

Sample Internal Consistency (Cronbach’s a)for CBCL and TRF Ratings (n = 784)
Aggressive Behavior Attention Problems Anxious/Depressed

M F T M F T M F T

First Grade 0.84 0.83 0.90 0.75 0.72 0.85 0.73 0.76 0.71

Third Grade 0.84 0.79 0.91 0.78 0.76 0.87 0.79 0.77 0.74

FifthGrade 0.85 0.87 0.91 0.77 0.77 0.85 0.78 0.81 0.74

Note. M = Mother; F = Father; T = Teacher

Aggressive Behavior. The Aggressive Behavior scale typically includes 20 items on the
CBCL and 25 items for the TRF. This scale was reduced to 16 items common to both forms.
Items measure various aspects of aggressive behavior, including aggression toward other people
(e.g., threatening, attacking others, getting into fights) and toward objects (e.g., destroying
other’s belongings).

Attention Problems. The Attention Problems scale originally consisted of 11 items on
the CBCL and 20 items on the TRF. This scale was reduced to 10 items common to both forms,
measuring the child’s concentration, impulsivity, and inattention. One item measuring

nervousness is included on both the Attention Problems and Anxious/Depressed narrow-band
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scales using standard ASEBA scoring procedures. This item was eliminated from analysis to
reduce expected cross-loadings (i.e., significant factor loadings on two latent factors).

Anxious/Depressed. The Anxious/Depressed scale originally consisted of 14 items on
the CBCL and 18 items on the TRF. Thirteen common items were used, measuring behaviors
such as crying, feeling anxious, and feeling sad. The nervousness item included on both
Attention Problems and Anxious/Depressed scale was eliminated from analysis.

Explanatory variables

Socio-economic status. Socio-economic status (SES) was measured by the income-to-
needs ratio. This ratio was computed from information reported by mothers at each assessment
period of the SECCYD via phone interviews and questionnaires. The ratio was computed by
dividing total family pre-tax income, including governmental assistance, by the poverty
threshold (determined by the year the income is earned, total number of household members, and
the number of full-time children living in the home). The poverty threshold was obtained from
the US Census Bureau Current Population Survey, as provided in study materials. Higher ratios
indicated higher SES. SES is typically variable over time (i.e., income increases or decreases);
therefore the income to needs ratio was computed at each assessment period to provide a more
accurate representation of concurrent SES.

Ethnicity and race. Ethnicity and race was measured through the use of mother reported
data obtained during the initial assessment at 1 month of age for the study child. Several different
groups were part of the study; however only White (n = 699), African American (n = 45), and
Hispanic (n = 48) groups were large enough to allow for group comparisons. Dummy coded
variables were used for comparison: Whites were used as the reference group (Whites = 0), and

compared to African Americans (African Americans = 1), or Hispanics (Hispanics = 1).
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Parental depression. Mother and fathers completed the Center for Epidemiologic
Studies Depression Scale (CES-D; Radloff, 1977), designed to measure depressive symptoms.
Ratings were made using a four point scale based on how the informants felt in the last week (0
= rarely or none of the time/less than once a week; 3 = most of or all of the time/5-7 days this
week). Four item scores were reflected. Symptoms assessed including feeling sad, crying, and
feeling hopeful about the future. A composite score of these ratings was used, with higher scores
indicative of a greater level of depressive symptomology. Ratings of 16 and higher are
considered clinically significant based on criteria established on the CES-D. Item scores from
the study sample demonstrated a high level of internal consistency (Cronbach’s o for mothers =
.90 to .91, fathers = .86 to .88).

Parental anger. Mothers and fathers completed ratings of anger in the last week on a 4
point scale (1 = not at all to 4 = very Much). The scale was titled “My Feelings 11" for the
purposes of the SECCYD; 10 items were used from the State-Trait Anger scale, including items
measuring feeling angry, feeling mad, and feeling like yelling at someone (Spielberger, Jacobs,
Russell & Crane, 1983). Higher composite scores indicated higher levels of anger and hostility.
Item scores from the sample demonstrated a high level of internal consistency (Cronbach’s a for
mothers = .90 for all assessment periods; fathers = .90 to .91)

Parental anxiety. Mother and father ratings of anxiety in the last week were made on a 4
point scale (1 = not at all to 4 = very Much) from the “My Feelings 11 scale. Ten items
(different items than those measuring anger) from the State-Trait Anxiety Scale (Spielberger,
Gorsuch, Lushene, Vagg, & Jacobs, 1983) were used to create a composite score. Items included

feeling worried, feeling tense, and feeling at ease (reverse scored). Item scores from the study
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sample demonstrated high levels of internal consistency (Cronbach’s o for mothers = .86 to .87;
fathers = .84 to .86).

Maternal stress. The study child’s mother self-reported stressful life events using an
adapted version of the Life Events Survey (Sarason, Johnson, & Siegal, 1978) at both the third
and fifth grade assessments. The survey was not administered in first grade. Mothers responded
to a list of 71 life events, based on their occurrence in the last year. If the event occurred,
mothers rated the severity of the impact of the event on a 7 point scale (-3 = extremely negative;
0 = no impact; 3 = extremely positive). Ratings for the scale demonstrated adequate levels of
internal consistency for the entire study sample (Cronbach’s o = .76 to .83). Two ratings were
used: sum of negative event ratings and sum of positive event ratings to help differentiate
between positive and negative stress in mothers’ lives.

Classroom Observation Scale. The Classroom Observation Scale (COS) was developed
by the Steering Committee for the SECCYD and was based on a kindergarten observation
system. The COS-1, or first grade, was revised extensively for third grade (COS-3), and again
slightly for fifth grade (COS-5). The COS provided a direct observation measure of the study
child’s classroom and was designed to document child behavior, teacher behavior, and overall
instructional environment.

The COS was completed by trained study personnel in the spring in each child’s
classroom. Visits were allowed to be scheduled over 2 days if needed. Observations were
completed when the student’s regular teacher was present, and the student must have been
attending the classroom for at least 2 weeks. Extensive procedures were made available for
study personnel to ensure consistency across study sites and personnel, including decision rules

when unforeseen circumstances necessitated deviation from expected procedures. Observations
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were generally expected to be completed in the morning and to be of sufficient length (> 2 hours)
to complete observation cycles (e.g., study child not leaving classroom for other activities).
Teachers were compensated $50.00 (USD) for the participation in the school observation, and
$50.00 for completion of questionnaires, including the TRF.

The COS used codes for both discrete behaviors and a more subjective, qualitative coding
system. Characteristics were rated on a seven-point scale from the qualitative observation (1 =
low or very uncharacteristic of that child or setting; 7 = high or very characteristic of that child
or setting). During the qualitative classroom observation, 10 minutes were spent making overall
observations of the child, teacher, and classroom environment. This observation was part of the
lengthier observation, which typically totaled 160 minutes. Qualitative observation ratings were
made following this 10 minute observation. Although this 10 minutes was dedicated to the
qualitative ratings, study materials indicated that “everything that occurs” during the total
observation cycle could be included to make the rating. Two composite scores were used from
COS data: overall Classroom Environment and Teacher Sensitivity.

Classroom environment. Classroom Environment included study personnel’s ratings of
positive classroom climate and reflected ratings of negative classroom climate. A positive
classroom environment was defined in SECCYD materials as a “safe and respectful
environment” in which there is positive emotional support and feedback for the children, and
respect for others’ is expected. A negative climate was defined as “hostile, angry, punitive, and
controlling,” based on interaction between students and the teacher, as well as overall classroom
characteristics.

Teacher sensitivity. Teacher sensitivity was composed of study personnel’s ratings of

teacher sensitivity and reflected teacher detachment. Sensitivity was defined in study materials as
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“child-centered behavior” from the teacher, including “awareness of each child’s needs, moods,
interests, and capabilities.” Detachment was defined as reflecting “a lack of emotional
involvement and a lack of awareness of the children’s needs for appropriate interactions with
activities, materials, or peers.” Teachers with high detachment ratings were rarely involved with
children’s activities or conversations; conversely, low ratings indicated a high level of
involvement.

Home environment. Home observations were completed by study personnel based on
the H.O.M.E. observation system (Caldwell & Bradley, 1984). Item ratings were made by study
personnel based on direct observation and semi-structured interview. Trained study personnel
were required to achieve 90% agreement on video tapes prior to actual data collection in the
field. The Home Environment score was the sum of four similar items across the two
observation periods. Items indicated that the home has no structural or health hazards, there is at
least 100 feet of space per person, the home is clean, and the environment is not dark or
monotonous in color. Higher scores indicated a healthier or safer physical home environment.

Parental sensitivity. Parental sensitivity was measured by direct observation ratings
made by SECCYD study personnel. Ratings were derived from structured interaction activities.
These activities occurred with both parents as part of a home visit in first and third grade.
Father-child activities in fifth grade were completed in the home and mother-child activities were
conducted as part of the laboratory visit in fifth grade. Videotapes of children and their parents
were scored on several criteria by study personnel on a 7 point scale (1 = very low to 7 = very
high). A composite score was used based on ratings of both mothers’ and fathers’ behavior.
Items included ratings of the supportive presence of the parent, respect for the child’s autonomy,

and hostility toward the child (reverse coded). Higher ratings indicated more positive care
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giving. Item scores had an adequate level of internal consistency according to study materials
(Cronbach’s a. for mothers = .78 to .85; fathers = .68 to .79).

Extensive description of procedures for the structured interactions was outlined in study
materials. Study personnel were required to complete pilot activities to become certified prior to
live data collection. Certification was completed by Dr. Ann Ware. The interactions were
expected to take approximately 20 minutes. Explicit verbal instructions were provided for each
activity to be read by study personnel. During the visits, children earned tickets for each activity
they completed, which could then be exchanged for a small gift. Extensive descriptions of ratings
and operational definitions of behaviors were made available in study materials. Families were
paid $75 (USD) following completion of home visit activities, including the structured father-
child interaction activity in fifth grade. The child was paid an additional $20 and an additional
gift was given at the discretion of each site. During the lab visit, mothers were compensated $75
and the child $25.

Three activities were completed as part of the structured interaction during the first grade
assessment. First, the mother or father and child operated an Etch-A-Sketch to draw a picture of
a sailboat, based on a picture provided by study personnel. One person controlled one knob
each, requiring them to coordinate their efforts to draw the picture. Second, the mother or father
engaged in a block building activity to replicate designs pictured on Color Cube Task Cards. The
parent was encouraged by study personnel to allow the child to attempt to accomplish the task on
their own first, and then provide help as needed. Third, the mother or father and child engaged
in the playing card game “Slap Jack” in which the participants slapped a “Jack” when turned face

up to win the pile of cards below it.
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Tasks differed in third grade compared to first grade. Only two tasks were completed by
each dyad. In the first task, a rules discussion between parent and child was elicited. This task
involved the parent (mother first or father first was counterbalanced by site) and the child
discussing family rules. Participants were provided three piles of cards with rules listed on the
back of the cards. These piles were identified as rules for kids, rules for parents, and rules of
right and wrong behavior. The participants were provided with a spinner which indicated from
which pile a card would be selected. The participants were instructed to subsequently discuss
what both parent and child thought about the rule. They were told by study personnel that there
were not correct answers to the rules. Participants were allowed 7 minutes to complete the
activity; study personnel left the room during this task (all tasks were videotaped).

The second task was an errand planning task, completed only by the mother-child dyad.
In this task participants were provided a map of a fictional town, with a starting and finishing
point labeled “home.” Participants were instructed to complete the list of “errands” to complete
using the best route through the town, using a car game piece, and to write down the order with
which they completed the tasks. Participants were allowed approximately 8 minutes to complete
the task.

The discussion task was also completed with the father, but with different rules on the
cards used. The father then completed a different second task than the first. This task involved
sorting 18 cards shuffled together that told three different stories. Participants were expected to
sort the cards together by story, then to sort them into order telling a story from start to finish.
The child was expected to take the lead, with the father providing support as needed. Eight

minutes were allowed to complete the task.
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In fifth grade, the father-child interaction was completed at home, and the mother-child
interaction at the laboratory setting. Two tasks were completed during the each dyad’s
interaction. The first task (completed by both father-child and mother-child dyads) required
participants to discuss issues that are typical sources of conflict in a family, such as homework or
chores, using a deck of shuffled “family issues” cards (22 in the set), with brief statements or
words written on them. The father and child were instructed to decide together the top 3 topics
of disagreement for the dyad, talk about the topics, and try to resolve difficulties for each one.
The participants were allowed 7 minutes and study personnel left the room.

The second activity completed by father-child dyads required participants to create a 1
foot tall tower using materials provided by study personnel (1 oz. of “Model Magic”, 100
toothpicks, 4 tongue depressors, 4 rubber bands, and 1 12” ruler). Participants were instructed to
work together to figure out how to build the tower. They were allowed 7 minutes to complete
the task and study personnel left the room.

The second activity completed by mother-child dyads required participants to create a
“bungee jump” for a raw egg. Participants were given the following materials: a raw egg, nylon
panty hose, a plastic egg, 40 pennies, a 12” ruler, scissors, paper towels, newspaper, roll of
masking tape, and 4.5 gallon plastic storage box. Eggs were dropped from a pre-constructed
PVC pipe frame approximately 35” by 20” by 17'4”, and the interaction was conducted from a
low table, approximately 24 high. Children were provided with an instruction card prior to
beginning the activity. Participants were allowed 7 minutes to complete the activity.

Child Outcome Variables
School-based special services. The study child’s teacher completed a survey including

information reporting whether the child received or was to be referred for special services in
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school. This broad conceptualization of special services included special education, Title | or
other federally funded services, tutoring, social services, occupational or physical therapy, or
state funded services. Children who have previously received, currently received, and were to be
referred for services were coded as dichotomous variables (0 = did not receive/will not be
referred; 1 = received/will be referred).

Diagnosed learning disability and attention, behavior, or emotional problems.
Information regarding the child’s general health was obtained from mothers or primary alternate
caregivers during phone interviews. As part of this interview, the respondent was asked if anyone
has suggested that they seek professional assistance to address learning problems, emotional
problems, or problems with attention, school work, or behavior. If the respondent answered yes,
follow up questions were asked. Two questions from this interview were used: 1) If the child has
ever had a reading or learning disability as determined by a professional, 2) If the child has ever
had an attention, behavior or emotional problem as determined by a professional. Variables were
dichotomously coded (0 = no identified problem; 1 = identified problem).

Missing Data

Missing data is typically characterized by one of three mechanisms: missing completely
at random (MCAR), missing at random (MAR), and missing not at random (MNAR), which
describe the degree to which researchers understand why the data is missing. A test of MCAR is
available (Little, 1988) and was used prior to analysis. It was likely, particularly given the
longitudinal nature of the study, that the null hypothesis of MCAR would be rejected (Kline,
2011). Formal tests of MAR and MNAR are not currently available. However, modern data
analysis techniques are available to appropriately handle missing data, including the use of

maximum likelihood estimators (ML) and related estimators for non-normal data (MLR). In



70

addition, other techniques can be used, including logistic regression with a binary variable (0 =
active/included in sample, 1 = not active/not included in sample), to compare those selected for
the sample with those not selected to determine characteristics associated with leaving the study.
This information may be used to inform the assumption of MAR, which assumes that data are
missing completely at random after conditioning on variables included in the model.
Analytic Plan

The analysis occurred through several steps: 1) measurement models were used to ensure
unidimensionality of latent trait factors 2) continuous item parcels were expected to be created to
simplify the models, substantially reducing the number of parameters estimated 3) measurement
invariance was tested across raters and time to ensure measurement of the same trait 4) a series
of MTMM models, using MEref specifications, were estimated to answer several questions
regarding method effects (i.e., informant discrepancies) 5) independent and dependent variables
were included in the analyses, to help determine predictors of discrepancies and the predictive
nature of the discrepancies. Each step of the analysis is described in further detail below.

Measurement models. Measurement models were fit to the data for each informant, for
all traits, within each grade to ensure unidimensionality (i.e., measure a single construct) of latent
trait factors. The factor loading for the first indicator was fixed to 1 to scale each latent trait
factor. This reference indicator scaling technique results in the latent factor measured in the
same scale as the reference indicator (Brown, 2006). All remaining manifest indicators’ factor
loadings were freely estimated on one latent factor based on the expected structure (e.g.,
aggressive behavior indicators will load on the aggressive behavior latent factor); factor loadings
on other latent trait factors were fixed to zero so all variables would load on one factor. All

factor variances and indicator thresholds were freely estimated. The measurement model is
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shown in Figure 4. Due to the use of categorical manifest indicators, the weighted least square
(WLSMV) estimator was used for the measurement models (Muthén & Muthén, 1998-2010).

All items were expected to have statistically significant (p <.05) and salient standardized factor
loadings (A > .40; Brown, 2006) providing evidence of a meaningful level of relation to the latent
trait. Items that did not meet these criteria, or demonstrated significant cross-loadings on two
factors, as indicated by modification indices, were eliminated from subsequent analysis.
Assuming unidimensionality of latent trait factors was tenable, parcels were planned to be

created.

AGG,; AGG, AGG; ATT,; ATT, ATT; DEP, DEP, DEP;

Figure 4. Measurement model. AGG= Aggressive Behavior; ATT = Attention Problems; DEP = Anxious/Depressed.
All paths freely estimated unless noted. Indicator error variances not included for clarity. Only three indicators per
latent factor included for clarity. The actual model includes: AGG = 16 indicators; ATT = 10 indicators; DEP = 13
indicators.

Parcels. Three parcels for each trait method unit were planned to be constructed using
the balancing approach (Little, Rhemtulla, Gibson, & Schoemann, 2013). In this approach items
are assigned to one of three parcels, based on factor loadings from the measurement model
analysis. Loadings from mother’s ratings for first grade were planned to be used for parcel
assignment for all three assessment periods and all three informants to maintain consistent items
in each parcel across time and informant.

Parcel assignments were planned to be made as follows: the item with the highest factor

loading would be paired with the item with the lowest factor loading; the item with the second



72

highest factor loading would be paired with the item with the second lowest factor loading; and
so on until all items were allocated to the three parcels for each trait method unit. Items would
then be summed to create parceled indicators. Although parcels are not without their
shortcomings (Marsh, Lidtke, Nagengast, Morin, & Von Davier, 2013), the testing of the
unidimensionality of the items prior to parceling was expected to address potential concerns of
cross-loading items (i.e., items with salient and statistically significant factor loadings on more
than one latent trait) and correlated error variances. Additionally, parcels have the advantage of
simplifying complex models with large number of items by reducing the number of parameter
estimated, potentially increasing reliability, and normalizing potentially non-normal distributions
(Little et al., 2013).

Measurement invariance. Following consideration of planned assignment of items to
parcels, measurement invariance was tested. Measurement invariance testing explicitly tests the
similarity of measurement properties of latent factors across different groups, including different
raters or different assessment times, as seen in longitudinal analyses. Testing invariance allows
for comparisons to be made across groups, as it provides evidence that the assessment is
measuring the same construct in each group. Further, comparison of group means has been
noted to be meaningful only in instances when factor loadings and indicator intercepts are
invariant (Brown, 2006). Although tests of strict invariance (i.e., equal residual variance) can
also be conducted, this test has been described as too stringent in applied research (Brown, 2006;
Little, 1997). Tests of invariance occurred both within time (between raters) and across time
(within construct).

A specific sequence of constraints in the CFA model can be used to test for measurement

invariance (Brown, 2006; Meredith, 1993). These constraints are imposed on the model to test
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specific questions. The first step, configural invariance, tests whether the basic latent structure is
the same across groups, including which manifest indicators load on each latent factor. The
second step, weak factorial invariance, includes the model structure tested in the configural
model, as well as additional equality constraints of like-factor loadings across groups. For
example, the second factor loading on factor 1 was equal in the first and second assessment
periods. Third, tests of strong factorial invariance involve the equality constraint of like
indicator intercepts (and allowing for factor mean differences), while maintaining constraints of
weak factorial invariance if tenable. Each model is nested within the previous one, allowing for
the use of nested model comparisons to assess changes in model fit, guiding decisions as to
which model to retain as the most appropriate representation of the data (“best-fitting”), as well
the most parsimonious model.
Method Effect with Reference MTMM Models

Following the estimation of the measurement and invariance models, the MEref MTMM
models were tested in a sequence to test the primary study questions. All models continued to
use strong invariance constraints (i.e., equal factor loadings and intercepts across informants,
within each trait) in the measurement part of the model if tenable. The three latent traits:
Aggressive Behavior, Attention Problems, and Anxious/Depressed, were to be indicated by 3
parceled indicators. The mothers’ ratings were the reference method. Models were identified by
fixing the first loading for each TMU to 1 (i.e., reference indicator identification). The latent
mean structure was identified by fixing the intercept or first threshold with item-level data of
each reference indicator to zero.

The baseline second-order MEref model, described subsequently, is shown in Figure 3

(previously presented on pg. 49). Only one trait is shown due to space constraints. As seen in
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Figure 3, each non-reference trait factor (e.g., AGGrand AGG+) was regressed on the reference
trait factor, with the regression paths constrained to 1. The non-reference trait factor was
regressed on its corresponding method effect factor, with the regression path constrained to 1.
The variance of the non-reference trait factor was constrained to 0. The latent means and
variances of the reference trait factor and method effect latent factor were freely estimated. The
method effect factor is the difference between the reference and non-reference trait factor means.
All method-trait factors correlations, method-method factor correlations, and trait-trait
correlations were freely estimated.

MTMM Model Hypotheses

Question 1: What is the informant discrepancy, represented by method effects, for each
informant’s ratings of the child’s behavior?

Hypothesis 1: Method effects using the MEref model were represented by the mean values of the
method factor for each non-reference method. Father method effects were expected to be small,
but statistically significant. Teacher method effects were expected to be larger than father
method effects and statistically significant. Both father and teacher method effects were
expected to be negative in direction, indicating that teachers and fathers endorsed lower levels of
behavior than mothers.

Question 2: Are these method effects trait-specific? That is, is the size of informant
discrepancies dependent upon the trait measured?

Hypothesis 2: Method effects were expected to be different within informant (mother, father, and
teacher) across traits (aggressive behavior, attention problems, and anxious/depressed).
Aggressive behavior and attention problems were expected to have smaller method effects

compared to anxious/depressed. If the method effects were consistent across traits, it would
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indicate the presence of a general “halo effect” in which an informant is consistently higher or
lower in their ratings, compared to other informants. This question was tested by comparing a
model with means constrained equal across traits to one in which they were freely estimated.
Question 3: Are the size of method effects related to levels of trait behavior?
Hypothesis 3: It was expected that the covariance/correlation between method effects and trait
factors would be negative in direction. That is, children with more severe behaviors were likely
to be rated in a similar manner (i.e., smaller method effects) than those with more typical levels
of behavior.
Question 4: Do method effects remain constant over time?
Hypothesis 4: The method effect means and variances were expected to remain the same across
time (first, third, and fifth grade). Specifically, the means and variances of the method effects
were constrained to be equal across three measurement periods, using multi-group modeling.
Explanatory and Child Outcome Variables. Following determination of the
appropriate model based on fit indices and statistics, models with covariates were estimated
using the selected model. Method and trait factors were regressed on these explanatory

predictors and conducted in a series of models.

1) Inclusion of demographic variables: SES, ethnicity/race, and sex.

2) Inclusion of maternal-rated stress and maternal and paternal psychopathology
(depression, anger, and anxiety).

3) Inclusion of independent ratings of informant sensitivity to the child.

4) Inclusion of contextual variables: home and classroom environment scores.

5) Regression of receiving special school services, diagnosed learning disability, and

diagnosed attention/behavior/emotional problems on latent trait and method factors.
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Question 5: Are method and trait effects predicted by SES, ethnicity or race, and sex?
Hypothesis 5a: Lower SES was not expected to be predictive of larger father method effects.
Lower SES was expected to be predictive of larger teacher method effects. Lower SES was also
expected to predict higher levels of trait behavior across all informants.

Hypothesis 5b: Similar to SES, ethnic or racial minority status was expected to predict larger
teacher method effects. It was not expected to predict father method effects.

Hypothesis 5c: Sex effects were expected to be found, with boys demonstrating higher levels of
trait attention problems and aggressive behavior, and girls demonstrating higher levels of
anxious/depressed. The influence of sex on the method effects was expected to be non-
significant for father’s and teacher’s method effects for aggressive behavior and attention
problems and negative for girls” anxious/depressed (i.e., mothers will rate girls higher).
Question 6: Are method and trait effects predicted by maternal stress, and maternal and paternal
depression, anger, and anxiety?

Hypothesis 6: Maternal stress, and maternal and paternal depression, anger, and anxiety were all
expected to be related to larger method and trait effects.

Question 7: Are method and trait effects predicted by independent ratings of parent and teacher
sensitivity?

Hypothesis 7: Independent ratings of parent and teacher sensitivity were expected to predict
larger method effects. That is, those that were observed to be less sensitive rated the child more
harshly.

Question 8: Are the method effects predicted by ratings of the context in which they occur?
Hypothesis 8: Lower classroom and home environment ratings (i.e., less supportive or safe)

would be predictive of larger trait and method effects.
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Question 9: Are the method effects predictive of referral to special school services, diagnosed
learning disability, and attention/behavior/emotional problems?
Hypothesis 9: Larger method effects were expected to predict a greater likelihood of referral for
special school services, diagnosed learning disability, or attention/behavioral/emotional
problems. As these outcomes are dichotomous, these analyses were logistic regressions. As a
result, the regression coefficients were interpreted as odds ratios, with ratios greater than 1
indicating an increase in the odds of the outcome; ratios less than 1, indicating a decrease in the
odds of the outcome (Tabachnik & Fidell, 2007).
Model Evaluation

Model fit. Several methods are available to evaluate model fit based on different criterion
in an SEM framework. Model test statistics provide a test that can be used to determine how
close the model implied sample covariance matrix fits the data in the population (S = X; Kline,
2011). The most commonly used model test statistic is the model chi-square (%), or the
likelihood ratio chi-square. Chi-square is calculated by multiplying the maximum of the fit
function (FuL) by the sample size (N); or (N-1) in Mplus. A model ¥* = 0 indicates perfect fit of
the covariance matrix, with values greater than zero indicating increasing degrees of model
implied misfit. Model %, although commonly used, is not without limitations, including being
influenced by multivariate non-normality, unreliability of indicators, and sample size (Kline,
2011). A robust maximum likelihood estimator (MLR in Mplus) was planned to therefore be
used. Non-normality typically results in larger ° values and in smaller standard errors. The
MLR corrects these.

In addition to %, other methods of model evaluation are available. The standardized root

mean square residual (SRMR) is similar to the y* in that it compares the sample and population
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correlation matrices. The SRMR is the “average discrepancy between the correlations observed
in the input matrix and the correlations predicted by the model” and is computed from the
residual correlation matrix (Brown, 2006, p. 82). Values for the SRMR can range from 0 to 1,
with values closer to 0 indicating better model fit.

The root mean square error of approximation (RMSEA,; Steiger, 1990) is calculated by
the taking the square root of (x*— df)/ (N) divided by df. Mplus used N instead of (N — 1), as is
also used in practice. As can be seen through examination of the equation, RMSEA involves a
correction for the number of parameters. Values for the RMSEA range from 0 to 1, with values
closer to 0 indicating better model fit.

The final fit index used was the comparative fit index (CFI; Bentler, 1990), which
compares the implied model to a null model. Values can range from 0 to 1, with values closer to
1 indicating better model fit. General guidelines available for acceptable model fit include
SRMR values < .08, RMSEA < .06, and CFI > .95 (Hu & Bentler, 1999).

Model comparisons. Nested model comparisons were made using the * difference test,
which compares the x* values between two models based on the change in degrees of freedom
(Adf). Critical y* values of a. < .05 was used as criteria for statistically significant change in
model fit. In the event of non-normality of indicators, which is common with behavioral ratings,
a correction would be applied to adjust for the non-normality. This Satorra-Bentler adjusted
x> (SB x*) divides the x* value by a correction factor and can be used in conjunction with the
robust maximum likelihood estimator (MLR in Mplus; Satorra & Bentler, 2001). An additional

measure of model comparison was used for the tests of measurement invariance, ACFI (Cheung

& Rensvold, 2002). Criterion was set at ACFI > .01 as indicating significant change in model fit.
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Chapter 1V: Results
Missing Data Analysis

Analysis of CBCL and TRF sum scores indicated the amount of missing data ranged
from 7.0% of data with mothers’ ratings in first grade, to a high of 19.4% fathers’ ratings in fifth
grade. Additional analysis showed that 15.9% of sample mothers, 37.0% of fathers, and 26.8%
of teachers were missing CBCL/TRF data for at least one time point. Little’s MCAR test (Little
& Rubin, 2002) indicated that the null hypothesis was rejected, meaning data were likely not
missing completely at random, x? (2254) = 2592.535, p < .001. This result can be expected in
applied data sets (Kline, 2011), particularly in longitudinal studies, and given the large sample
size.

Based on logistic regression, no demographic predictors (child’s sex, Hispanic, African
American, or SES) were predictive of missing data at any of the three assessment periods for
mothers’ behavior ratings. However, statistically significant (p < .05) influences were found for
fathers” and teachers’ behavior ratings. For fathers’ behavior ratings, non-African Americans
were more likely to have data missing, Odds Ratio (OR) = .454; 95% CI [.229, .990]. For
teachers’ behavior ratings, females OR = .1433; 95% CI [1.004, 2.045] and lower income
families OR =.934; 95% CI [.874, .999] were more likely to have data missing. However,
because some mechanisms of missingness were accounted for by using these variables in the
models, analysis was continued under the assumption data missing at random (MAR), using all
data.

Descriptive Statistics
Observed sum scores for each informant and behavior were computed (Table 5).

Observed mothers’ and fathers’ mean ratings of aggressive behavior decreased longitudinally;
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teachers’ ratings were longitudinally stable. All informants’ mean ratings of attention problems

demonstrated a slight increase from first to third grade, followed by a decrease from third to fifth

grade. Mothers’ ratings of anxious/depressed increased consistently over time, while both

teachers and fathers again demonstrated a peak in third grade, similar to attention problems,

followed by a decline in fifth. Variability of scores remained relatively consistent for all

behaviors across the measurement periods.

Table 5
Descriptive Statistics for Observed Sum Scores of CBCL and TRF Scales

Mother Father Teacher
Grade First  Third  Fifth First ~ Third  Fifth First Third Fifth
N 729 727 722 668 636 632 710 692 660
Agaressive Behavior
Mean 4.86 435 3.96 5.13 417 3.66 226 243 2.39
SD 4.02 3.84 3.89 3.97 3.34  3.96 3.76 389 3.97
Skew 1.26 1.29 1.45 1.08 093 178 243 270 2.62
Kurtosis 2.00 193 273 1.16 0.79 412 6.18 9.33 8.05
Minimum 0 0 0 0 0 0 0 0 0
Maximum 26 23 25 22 19 25 21 27 26
Attention Problems
Mean 2.28 231 2.09 2.40 245 2.04 257 286 257
SD 2.36 251 250 2.30 241 240 341 365 3.29
Skew 1.38 149 156 1.42 1.19 1.66 164 159 145
Kurtosis 2.19 280 2.68 3.11 1.45  3.50 229 225 149
Minimum 0 0 0 0 0 0 0 0 0
Maximum 13 15 15 15 13 14 16 19 16
Anxious/Depressed
Mean 2.33 245 250 2.23 225 2.06 155 194 1.77
SD 2.39 2.63 2.69 2.50 253 271 206 231 225
Skew 1.54 1.47 184 1.99 1.46  2.30 193 166 2.07
Kurtosis 2.76 233 576 5.78 201 6.96 447 394 542
Minimum 0 0 0 0 0 0 0 0 0
Maximum 13 15 22 17 13 18 13 16 14

Note. Aggressive Behavior included 16 items; Attention Problems included 10 items;

Anxious/Depressed included 13 items. Each item rated on three point scale (0-2), with higher

ratings indicating higher levels of behavior.
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Item-level Measurement Models

Measurement models were fit to the data to test for statistically significant and salient
loadings on the assigned latent trait factor (i.e., unidimensionality). Several items were collapsed
from three responses to two (i.e., ratings of 2 recoded to 1) to reduce the number of empty cells,
typically as the result of less than 10 total responses in the most extreme category (ratings of 2).
Items that were collapsed were done so across all three raters for comparability in subsequent
invariance testing, specifically an equal number of thresholds (Sass, 2011).

Models with one trait and three informants were estimated at the three time points
(Configural Models; see Tables 6, 7, and 8). Measurement models generally fit the data
adequately. All models” RMSEA values indicated acceptable fit (<.05) and previous literature
evidenced strong support for the factor structure of the models (e.g., Achenbach & Rescorla,
2001; Brown & Achenbach, 1993; Greenbaum & Dedrick, 1998). CFI values were lower than
predetermined criteria (CFI > .95) for “good” model fit for some models, but CFI > .90 has been
described as acceptable (Bentler, 1990). Given the evidence in support of the correct model

specification, analysis was continued despite suboptimal CFI values.
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Table 6
Measurement Invariance Tests for Each Trait in First Grade
RMSEA

v’ df Ay? Adf CFl ACFI Est. LL UL WRMR
Aggressive Behavior
Config. 1620.41* 1077 -- -- .948 - 026 .023 .028 1.30
Strong 1768.01* 1129 219.08** 52 939 .009 .027 .025 .030 1.41
Attention Problems
Config.  929.23* 402 -- -- 929 - 042 .038 .045 1.46
Strong 946.86* 434 65.73* 32 931 <001 .040 .036 .043 1.55
Anxious/Depressed
Config.  861.28* 699 - - 942 - 018 .013 .021 1.08
Strong 941.42* 731  98.22** 32 925 .017 .020 .016 .023 1.18
Strong®  904.21* 728 55.14* 29 947 005 .018 .014 .022 1.13

Note. CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation; LL =
Lower Limit (90% Confidence Interval); UL = Upper Limit (90% Confidence Interval); WRMR =
Weighted Root Mean Square Residual; a = Partial Invariance; *p <.01; ** p <.001.

Table 7
Measurement Invariance Tests for Each Trait in Third Grade
RMSEA

o df Ay Adf CFI ACFI Est. LL UL WRMR
Aqggressive Behavior
Config. 1855.63** 1077 - - 912 - 031 .029 .033 1.46
Strong 1940.98** 1122 155.78** 46 .907 .005 .031 .029 .033 1.53
Attention Problems
Config. 1242.04** 402 - - 909 -- .053 .049 .056 1.66
Strong 1295.09** 432 103.65** 30 .907 .002 .051 .048 .054 1.75
Anxious/Depressed
Config. 1087.76** 699 - - 906 - 027 .024 .030 1.30
Strong 1160.92** 729 100.38** 30 .896 .010 .028 .025 .031 1.38

Note. CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation; LL
= Lower Limit (90% Confidence Interval); UL = Upper Limit (90% Confidence Interval);
WRMR = Weighted Root Mean Square Residual; *p < .01; **p <.001.
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Table 8
Measurement Invariance Tests for Each Trait in Fifth Grade
RMSEA
* df Ay Adf CFlI ACFI Est. LL UL WRMR
Aqgressive Behavior
Config.  1629.70** 1077 -- -- 947 -- 026 .024 .029 131

Strong 1743.50** 1129 189.37** 52 942 .005 .027 .025 .030 1.39

Attention Problems
Config. 1004.27*%* 402 -- -- 919 -- .045 .042 .048 1.53
Strong 1098.38** 436 140.09** 34 911 .008 .045 .042 .049 1.67

Anxious/Depressed
Config. 973.64** 699 -- -- 932 -- .023 .019 .023 1.18
Strong 1027.26** 739 80.55* 40 .928 .005 .023 .019 .026 1.24

Note. CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation; LL =
Lower Limit (90% Confidence Interval); UL = Upper Limit (90% Confidence Interval); WRMR
= Weighted Root Mean Square Residual; *p < .01; **p <.001.

Results from the configural models supported unidimensionality of each latent trait
factor. All items had statistically significant (p <.05) relations with their respective trait factor.
All items also had salient loadings on their respective trait factor (A > .40, Brown, 2006), with
the exception of three items: mothers’ ratings of item 46 (related to nervous movements) for
Attention Problems in first grade (A = .38), fathers’ ratings of item 87 (related to moodiness) for
Aggressive Behavior in third grade (A =.39), and teachers’ ratings of item 32 (related to need for
perfection) for Anxious/Depressed in fifth grade (A =.29). These three items were retained for
subsequent analysis due to their statistically significant relation with the expected latent trait and
to maintain consistency across raters and time (Sass, 2011). Evidence was observed for the
unidimensionality of all traits during all three assessment periods based on the model fit and
substantial factor loadings for each trait.

The next step in the analytic plan was to create continuous item parcels and model all of

the traits in the same model, both within a single assessment period and longitudinally. However,
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when attempts were made to fit multi-trait models using parcels, several models fit the data
poorly, due primarily to significant cross-loadings of parcels on two latent factors within time.
The presence of cross-loadings have led to researchers to argue that item parceling is typically
inappropriate, including when comparing latent means (e.g., Marsh et al., 2013). As a result of
these concerns, models using item-level data, instead of parcels, were estimated using the
WLMSYV estimator to allow for a focus on the substantive questions of the study. That is, all of
the research questions in this study could be answered because they did not require that all traits
be modeled simultaneously, and additional information (e.g., differential item functioning)
regarding invariance can be obtained when invariance is tested at the individual item-level
(Crayen, Geiser, Scheithauer, & Eid, 2011).
Measurement Invariance Models

Following determination that all items would be retained for analysis and that item-level
data would be modeled, strong factorial invariance was tested for each trait across the three
informants within each assessment period. Item factor loadings and thresholds were constrained
equal across like-items (Strong Models; see Tables 6, 7, and 8). These parameters were
constrained simultaneously (Muthén & Muthén, 1998-2010). Models for latent Aggressive
Behavior, Attention Problems, and Anxious/Depressed all demonstrated strong factorial
invariance across informants within each grade level for the three assessment periods, with the
exception of Anxious/Depressed in first grade.

The test of strong factorial invariance for first grade Anxious/Depressed resulted in a
statistically significant increase in 32, [Ay?(32) = 98.22]. Equality constraints for items 33 and
50 were freed for teachers’ ratings in subsequent tests of partial strong invariance based on large

modification indices. Item factor loading and threshold constraints were freed simultaneously
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(Muthén & Muthén, 1998-2010). Teachers’ ratings of item 33 (related to feelings or complaints
of not being loved) demonstrated a lower factor loading and higher threshold than the other two
informants; teachers’ ratings of item 50 (related to guilty feelings) demonstrated a higher factor
loading, a higher first threshold, and a lower second threshold.

Following the freeing of these constraints from the strong invariant model, partial strong
invariance was supported [Ay? (29) = 55.137]. Evidence in support of strong and partial strong
invariance for all models indicated that the underlying measurement characteristics of the latent
trait were similar across informants and comparisons of latent means were valid. The strong or
partial strong constraints were maintained for subsequent hypothesis testing of the latent mean
structures.

Following tests of within-time invariance across raters, tests of longitudinal invariance
were conducted for each dyad (Tables 9 and 10). Configural models in the tests of longitudinal
analysis retained within-time strong factorial invariance constraints across raters, with factor
loadings and thresholds free to vary across time. Factor loadings and thresholds were then
constrained equal across time to test for strong factorial invariance across time. Each model

demonstrated longitudinal strong invariance, allowing for latent mean comparisons across time.
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Table 9
Longitudinal Measurement Invariance Tests for Each Trait for Mother-Father Dyad
RMSEA
v’ Df Ay? Adf  CFl  ACFI Est. LL UL WRMR
Aggressive Behavior
Config.  5520.317** 4422 - ----.948 .018 .016 .019 1.246

Strong 5605.486** 4562  161.734** 45 946 .002 .018 .016  .020 1.269

Attention Problems
Config.  2609.768** 1673 -- - 937 -- .027 .025  .029 1.354
Strong 2633.903** 1697 50.142* 24 937 <.001 .027 .025 .028 1.373

Anxious/Depressed
Config.  3436.094** 2877 -- -- .948 -- .016 .014  .018 1.147
Strong 3475.067** 2984 60.912** 29 947 .001 .016 .014  .018 1.167

Note. CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation; LL = Lower
Limit (90% Confidence Interval); UL = Upper Limit (90% Confidence Interval); WRMR = Weighted Root
Mean Square Residual; a = Partial Invariance; *p < .01; *p <.001.

Table 10
Longitudinal Measurement Invariance Tests for Each Trait for Mother-Teacher Dyad
RMSEA
x Df Ax® Adf  CFlI  ACFl  Est. LL UL WRMR
Aqggressive Behavior
Config. 5715.691** 4422 - - .935 - 019 018 .021 1.360

Strong 5779.990** 4467 131.299** 45 934 .001 019 .018 .021 1.375

Attention Problems
Config. 2939.060** 1673 -- - 934 -- .031 .029 .033 1.453
Strong 2997.734** 1697 93.346** 24 932 .002 .031 .029 .033 1.482

Anxious/Depressed
Config. 3285.902** 2874 -- - 944 -- .014 011 .016 1.124
Strong 3337.346** 2901 77.787** 27 941 .003 .014 011 .016 1.144

Note. CFl = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation; LL = Lower
Limit (90% Confidence Interval); UL = Upper Limit (90% Confidence Interval); WRMR = Weighted Root
Mean Square Residual; a = Partial Invariance; *p < .01; **p <.001.
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Direction and Magnitude of Method Effects
Question 1: What is the informant discrepancy, represented by method effects, for each
informant’s rating of the child’s behavior?

Latent method effects factors are the difference in trait factor means between the
reference informant (based on mothers’ ratings) and the non-reference informant (based on
fathers’ or teachers’ ratings). Negative method effects indicated that the fathers’ or teachers’
latent mean ratings were lower than mothers’ (i.e., reference) ratings; positive effects indicated
higher ratings by fathers’ or teachers’.

Hypothesis 1 stated statistically significant and negative method effects were expected,
indicating lower levels of father- or teacher-rated behavior compared to mother-rated behavior.
Additionally, fathers’ method effects (Father-ME) were expected to be smaller than teachers’
method effects (Teacher-ME), based on effects sizes. Effect sizes were computed as standardized
latent means of the ME , in which the difference of the latent means (i.e., Father-ME or Teacher-
ME) were divided by the square root of the variance, or standard deviation, of the mothers’
ratings (Thompson & Green, 2011). This allowed for informants’ effects to be on the same scale
and for statements regarding the relative effects of fathers or teachers. For example, a Father-ME
effect size of .25 provides information that fathers’ ratings were approximately .25 standard
deviation units higher than mothers (Hancock, 2001; Thompson & Green, 2013). In the absence
of criteria more directly related to informant discrepancies research, effect size magnitudes are
described based on the following qualitative categories: small effects > .2 described as small;
effects > .5 described as moderate; and effects > .8 described as large (Cohen, 1988; Hancock,

2001). Results are summarized in Tables 11, 12, and 13.
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Aggressive behavior. Statistically significant Father-ME were observed in first and fifth
grades for Aggressive Behavior, indicating statistically significant differences in latent means.
However, these two effects were in opposite directions: in first grade, positive Father-ME
indicated higher fathers’ ratings than mothers’; in fifth grade, negative Father-ME indicated
lower fathers’ ratings than mothers’. A non-statistically significant positive Father-ME was
observed in third grade. In sum, Father-ME were positive in first grade and decreased in
magnitude over the three assessment periods until they were negative in fifth grade. The
differing effects were contrary to hypothesized negative effects across all assessment periods;
however, these findings were consistent with observed sum scores reported in Table 5.

Consistent with hypothesis 1, statistically significant negative Teacher-ME were
observed across all three assessment periods, indicating lower teachers’ ratings of Aggressive
Behavior than mothers’. Further, Teacher-ME for Aggressive Behavior were consistently larger
than the Father-ME, indicating greater disagreement in the mother-teacher dyad compared to the
father-teacher dyad.

Attention problems. Contrary to hypothesized negative effects, statistically significant
positive Father-ME for Attention Problems were observed in first and third grades; fathers’
ratings were higher than mothers’. A positive, non-statistically significant effect was observed in
fifth grade. In contrast to Father-ME and consistent with hypothesis 1, first and third grade
Teacher-ME were statistically significant and negative: teachers’ ratings were lower than
mothers’ ratings. A negative, non-statistically significant Teacher-ME was observed in fifth
grade. Contrary to hypothesis 1, the magnitude of effects was similar in third and fifth grade
across the two dyads. However, a larger discrepancy was observed between mother-teacher

(Teacher-ME) than mother-father (Father-ME) in first grade, as expected.
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Anxious/Depressed. Partial support for hypothesis 1 was observed for fathers’ ratings of
Anxious/Depressed. The Father-ME for Anxious/Depressed was negative but not statistically
significant in first grade. Father-ME were also negative in third and fifth grades, but were
statistically significant. Fathers’ ratings were lower than mothers’ ratings. Similar to results for
both Aggressive Behavior and Attention Problems, Teacher-ME for Anxious/Depressed were
statistically significant and negative (i.e., lower than mothers’ ratings) across all three grade
levels. Consistent with hypothesis 1, Teacher-ME were consistently larger in magnitude than
Father-ME, indicating a greater discrepancy between the mother-teacher dyad compared to the
mother-father dyad.

Question 1 summary. Overall results indicated statistically significant method effects
dependent upon the type of behavior and assessment period (i.e., first, third, or fifth grades), and
for Aggressive Behavior, inconsistent directions (i.e., positive or negative) across assessment
periods. Fourteen of eighteen method effects (78%) were statistically significant, providing
support for the presence of discrepancies, even when taking measurement error into
consideration by using latent variables (Hartley et al., 2011). Of the 14 statistically significant
method effects, 11 were negative as hypothesized (76% of significant effects). All three
statistically significant positive effects were Father-ME (first grade Aggressive Behavior; first
and third grade for Attention Problems).

The majority of effect sizes for Father-ME were small in magnitude. Fathers’ effect sizes
ranged in absolute value from .08 to .17 for Aggressive Behavior; .12 to .16 for Attention
Problems; and .15 to .44 for Anxious/Depressed. Teachers’ effect sizes were large for
Aggressive Behavior, small to moderate for Attention Problems, and moderate for

Depression/Anxiety. Their effect sizes ranged in absolute value from 1.39 to 2.35 for
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Aggressive Behavior; .15 to .67 for Attention Problems; and .42 to .71 for Anxious/Depressed.

Results for hypothesis 1 are summarized Tables 11,12, and 13.

Table 11
Latent Covariances, Correlations, Means, and Variances

First Grade Third Grade Fifth Grade
Agg. Behavior 1 2 3 1 2 3 1 2 3
1. Mother -0.40 -0.14 -0.32 0.00 -0.35 -0.54
2. Father-ME  -0.56 0.38 -0.59 0.17 -0.30 0.49
3. Teacher-ME -0.10 0.26 0.00 0.18 -0.22 0.24
Mean 0.55** 0.15** -2.02**  0.48** 0.07 -1.51** 0.16* -0.17* -1.67**
Variance 0.74 0.67 3.12 0.70 0.41 2.00 1.44 0.99 4.16
Att. Problems 4 5 6 4 5 6 4 5 6
4. Mother -0.14 0.04 -0.16 0.05 -0.17 -0.08
5. Father-ME -0.51 0.03 -0.55 0.01 -0.46 0.05
6. Teacher-ME 0.08 0.06 0.09 0.01 -0.12 0.11
Mean 0.58**  0.09** -0.38** -0.68** 0.15** -0.15* -0.96**  0.09 -0.12
Variance 0.32 0.23 0.80 0.45 0.17 0.58 0.56 0.25 0.78
Anx./Dep. 7 8 9 7 8 9 7 8 9
7. Mother -0.27 -0.41 -0.15 -0.34 -0.15 -0.36
8. Father-ME  -0.47 0.30 -0.39 0.14 -0.26 0.21
9. Teacher-ME -0.56 0.36 -0.63 0.28 -0.50 0.28
Mean -1.14**  -0.11 -0.51*%*  -1.24** -0.14* -0.30**  -1.24** -0.33** -0.46**
Variance 0.51 0.66 1.05 0.40 0.35 0.76 0.57 0.62 0.94

Note. Covariances above the diagonal, correlations below the diagonal. Mother's were the reference informant;
their mean values are the latent mean for the behavior. Father-ME and Teacher-ME mean values are the difference
between mother's latent mean and the latent mean of the non-reference informant (father or teacher). Agg. Behavior
= Aggressive Behavior; Att. Problems = Attention Problems; Anx./Dep. = Anxious/Depressed; ME = method

effects; **statistically significant at p < .01; *statistically significant p < .05
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Table 12
Father-ME Direction and Effect Sizes
First Grade Third Grade Fifth Grade
_ _ Positive Positive Negative
Aggressive Behavior  (Mother < Father)  (Mother < Father) ~ (Mother > Father)
ES=.17 ES=.08 ES=-.13
) Positive Positive Positive
Attention Problems  (Mother < Father)  (Mother < Father) ~ (Mother < Father)
ES=.16 ES=.15 ES=.12
_ Negative Negative Negative
Anxious/Depressed (Mother > Father)  (Mother > Father)  (Mother > Father)
ES=-.15 ES=-20 ES=-44
Note. ES = Effect Size
Table 13
Teacher-ME Direction and Effect Sizes
First Grade Third Grade Fifth Grade
) ] Negative Negative Negative
Aggressive Behavior  (Mother > Teacher)  (Mother > Teacher)  (Mother > Teacher)
ES=-2.35 ES =-1.80 ES=-1.39
_ Negative Negative Negative
Attention Problems  (Mother > Teacher) (Mother > Teacher)  (Mother > Teacher)
ES =-.67 ES=-.15 ES=-.16
) Negative Negative Negative
Anxious/Depressed  (Mother > Teacher)  (Mother > Teacher)  (Mother > Teacher)
ES=-71 ES=-42 ES =-61

Note. ES = Effect Size

Trait-Specific Method Effects
Question 2: Are method effects trait-specific? That is, is the size of informant discrepancies
dependent upon the trait measured?

Hypothesis 2 expected trait-specific ME within each informant. ME for Aggressive
Behavior and Attention Problems were expected to be smaller than for Anxious/Depressed, due
to more readily observable externalizing behaviors potentially being less influenced by ME

(Loeber & Dishion, 1984). However, consistency of ME across all three traits would indicate a
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halo effect with consistently higher or lower scores from a specific informant. Models were first
tested with all three traits” ME means equal across a specific informant; subsequent models held
two traits” ME equal while freely estimating the third (Table 14).

First grade. Consistent with hypothesis 2, Father-ME across the three traits (i.e.,
behaviors) of interest were not equal in first grade. Father-ME for Aggressive Behavior and
Attention Problems were equal and positive (higher ratings than mothers). Father-ME for
Anxious/Depressed, as described earlier, was negative but the effect size was similar in absolute
magnitude to the other behaviors’ effect sizes. Similar to Father-ME, Teacher-ME were also not
equal across the three traits: effect sizes for Aggressive Behavior were larger in magnitude than
those for both Attention Problems and Anxious/Depressed. However, Teacher-ME for Attention
Problems and Anxious/Depressed were equal, not Aggressive Behavior and Attention Problems
as hypothesized. All Teacher-ME were negative, indicating lower ratings than mothers.

Third grade. In third grade, Father-ME across the three traits were again unequal,
similar to results observed in first grade. Consistent with first grade models and hypothesis 2,
Father-ME for Aggressive Behavior and Attention Problems were positive and equal to one
another. Anxious/Depressed was a negative effect, but the effect size was similar in absolute
magnitude to Attention Problems. Teacher-ME demonstrated the same results as that observed
in first grade, with effects for Teacher-ME for Aggressive Behavior larger than the equal effects
for Attention Problems and Anxious/Depressed.

Fifth grade. In fifth grade, Father-ME were not equal across the three traits, as in first
and third grade. However, instead of equal effects across Aggressive Behavior and Attention
Problems, Father-ME for Aggressive Behavior and Anxious/Depressed were equal. Both effects

were negative and effect sizes were larger in absolute magnitude than for Attention Problems.
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Teacher-ME for Attention Problems and Anxious/Depressed were equal, consistent with first and
third grades. Again, the largest Teacher-ME effect size was for Aggressive Behaviors.

Question 2 summary. Support for the halo effect was not found: no models fit better
with all three traits’ ME constrained equal. ME-Father for Aggressive Behavior and Attention
problems were equal in first and third grade as hypothesized; ME-Father for Aggressive
Behavior and Anxious/Depressed were equal in fifth grade. ME-Teacher for Attention Problems
and Anxious/Depressed were consistently equal across the three assessment periods, contrary to

hypothesis 2. ME-Teacher were typically larger than ME-Father, as expected.

Table 14
Tests of Equality of Means Across Traits for Father-ME and Teacher-ME
Grades First Third Fifth
Traits Constrained
Equal Ay df  p Ay?  df p Ay df P
Father-ME
All Traits 16.17 2 <.001 1365 2 .001 17.21 2 <.001
Agg.-Att. 284 1 .090 228 2 131 8.08 1 .005
Agg.-Dep. 1624 1 <.001 648 1 .011 326 1 .071
Att.-Dep. 919 1 .002 1215 1 <.001 1652 1 <.001
Teacher-ME
All Traits 66.97 1 <.001 89.17 2 <.001 66.13 1 <.001
Agg.-Att. 5757 1 <.001 91.03 1 <.001 55.39 1 <.001
Agg.-Dep. 2325 1 <.001 4209 1 <.001 3297 1 <.001
Att.-Dep. 080 1 .370 226 1 130 009 1 .770

Note. ME= Method effects; Agg. = Aggressive Behavior; Att. = Attention Problems;
Dep. = Anxious/Depressed.
Relationship of Trait Levels and Method Effects
Question 3: Are the size of method effects related to levels of trait behavior?
Hypothesis 3 expected the covariances/correlations (Table 11) between ME and the

reference trait factor (mother-rated behavior) would be negative in direction, indicating smaller
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ME associated with greater levels of behavior. That is, the more extreme behavior, the smaller
the discrepancy between informants’ ratings.

Aggressive Behavior. In first grade, the correlation between mothers’ ratings and
Father-ME was statistically significant and negative (r = -.56), demonstrating that as mother-
rated trait levels of Aggressive Behavior increased, the size of the discrepancy decreased. This
correlation was also statistically significant in third (r = -.59) and fifth grades (r = -.30). The
correlation between mothers’ ratings and the Teacher-ME was not statistically significant in first
or third grades. In fifth grade the statistically significant negative correlation (r = -.22) indicated
that as trait levels increased, the size of the discrepancy between mothers’ and teachers’ ratings
decreased, similar to the mother-father dyad.

Father- and Teacher-ME had statistically significant positive correlations within first
(r =.26), third (r = .18), and fifth grades (r = .24). This relation indicated the discrepancies
between mother and teacher ratings increased as the discrepancies between the mother and father
ratings increased. That is, the size of the discrepancy between the two dyads moved in the same
direction, indicating some consistency in the direction of disagreement.

Attention Problems. The correlation between mothers’ ratings of Attention Problems
and Father-ME was statistically significant and negative in first (r = -.51), third (r = -.55), and
fifth grades (r = -.46). As the level of mother-rated Attention Problems increased, the size of the
discrepancy decreased, similar to the relation observed with Aggressive Behavior. The
correlations between mothers’ ratings and Teacher-ME, and between Father-ME and Teacher-
ME, were not statistically significant, although they too were positive.

Anxious/Depressed. The correlation between mothers’ ratings and Father-ME was

statistically significant and negative in first (r = -.47), third (r = -.39), and fifth grades (r = -.26).
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These results are similar to the relations observed in Aggressive Behavior and Attention
Problems. The correlation between mothers’ ratings and Teacher-ME was also negative across
all three grades (r = -.56,-.63, and -.50). Similar to the correlations observed in Aggressive
Behavior, a positive relation was observed across all three times for Father-ME and Teacher-ME
(r =.35, .28, and .28) meaning that discrepancies between each dyad’s ratings increased as the
other’s discrepancies increased.

Question 3 summary. A consistent, negative relation between mothers’ ratings and
Father-ME provided support for hypothesis 3: as trait levels of behavior increase, the
discrepancy is smaller. This relation was observed across all three behaviors and across all three
assessment periods within the mother-father dyad. Similarly, the negative relation between
mothers’ ratings and Teacher-ME was consistent across time for Anxious/Depressed and one
assessment period for Attention Problems. However, no support for a relation between the
mothers’ ratings and Teacher-ME for Attention Problems was found. Finally, although no
hypothesis was made regarding the relation between Father-ME and Teacher-ME, a significant
positive relation between the two factors was observed for Aggressive Behavior and
Anxious/Depressed, but not Attention Problems.

Longitudinal Method Effects
Question 4: Do method effects remain constant over time?

The method effect means and variances were expected to be equal across time according
to hypothesis 4. The equality of means and variance of method effects were tested across the
three types of behavior, with only two assessment periods in each model, due to convergence
issues when attempting to conduct the tests across all three assessment periods. Equality of

means and variances were tested within the same model by constraining respective means and
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variances to be equal. If the Ay*was statistically significant (p < .05) when compared to the
MEref model, in which all means and variances were freely estimated, subsequent tests were

conducted. First means and then variances were constrained equal in separate models (Table 15).

Table 15
Tests of Longitudinal Equality of Means and Variances for Father-ME and Teacher-ME
Father-ME Teacher-ME
Grades First-Third Third-Fifth First-Third Third-Fifth
Ay?  Adf Ay?  Adf Ay?  Adf Ay?  Adf
Aggressive
Behavior
Means/Variances 6.03* 2 7.32* 2 1.42 2 11.61** 2
Variances 502 1 4.08* 1 2.63 1 1.71 1
Means 3.17 1 7.60** 1 2.12 1 4.27* 1
Attention Problems
Means/Variances 3.22 2 5.59 2 4.97 2 1.52 2
Variances 1.16 1 2.68 1 1.20 1 0.03 1
Means 1.21 1 3.67 1 6.47* 1 0.06 1
Anxious/
Depressed
Means/Variances 3.14 2 2.45 2 2.22 2 7.17* 2
Variances 2.74 1 1.48 1 0.79 1 4.36* 1
Means 0.06 1 7.06%* 1 0.63 1 0.13 1

Note. Each comparison model was nested within a strong invariant model with means and
variances freely estimated. * p < .05 **p < .01

Aggressive Behavior. The Ay?for the omnibus test for Father-ME across first and third
grade was statistically significant. Subsequent testing indicated that Father-ME were equal in
first and third grades; variances (i.e. variability in the dyad’s discrepancies) across this same span
were significantly different. Greater variability in discrepancies between mothers’ and fathers’
ratings was observed in first grade than third. Neither means nor variances were equal across

third and fifth grades: larger discrepancies and greater variability were observed in fifth grade.
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Longitudinal comparisons between Teacher-ME across first and third grades indicated equal
means and variances. However, Teacher-ME variances were equal across third to fifth grades but
means were not: larger discrepancies were observed in fifth grade.

Attention Problems. Means and variances of Father-ME were equal from first to third
grades, and from third to fifth grades. Teacher-ME demonstrated equal variances across first and
third grades, as well as third and fifth grades. Mean discrepancies were significantly smaller in
third than first grade.

Anxious/Depressed. Father-ME means and variances were equal across first and third
grades. Variances were equal across third and fifth grades. Means differed significantly from the
third to fifth grade, with larger mean Father-ME in fifth grade. Teacher-ME means and variances
were equal from first to third grade. Means were also equal from third to fifth grade. However,
variance for Teacher-ME was greater in fifth grade than in third.

Demographic Predictors of Method Effects
Question 5: Are method and trait effects predicted by SES, race/ethnicity, and sex?

Hypothesis 5a stated that SES was not expected to have statistically significant effects on
Father-ME, but negative effects were expected on Teacher-ME. In addition, it was stated that
SES would have a negative relation with trait levels of behavior. Hypothesis 5b stated that
ethnic or racial minority status was not expected to be predictive of Father-ME, but was expected
to have a positive effect on Teacher-ME. Finally, hypothesis 5c stated that boys were expected
to demonstrate higher levels of mother-rated Attention Problems and Aggressive Behavior, and
girls to demonstrate higher levels of Anxious/Depressed. Sex was expected to have non-
significant effects on Father- or Teacher-ME for Aggressive Behavior and Attention Problems,

and negative effects of Anxious/Depression. All statistically significant demographic predictors
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were retained for subsequent analysis. Results from final trimmed models are reviewed below
and reported in Tables 16, 17, and 18.

Aggressive Behavior. Consistent with hypothesis 5a, SES had negative effects on
mothers’ ratings of Aggressive Behavior in first and third grades; children from higher SES
families had lower ratings of aggression. However, this effect was not statistically significant in
fifth grade. SES did not have statistically significant effects on Father-ME during any
assessment, consistent with hypothesis 5a. SES had a statistically significant effect on Teacher-
ME in first grade, as expected, but not in any other grade.

In regards to ethnicity and race, African American children were rated similarly by their
mothers as White children. In addition, no relation was observed between African Americans
and Father-ME. However, African Americans had larger mother-teacher discrepancies for third
and fifth grade. Hispanic ethnicity did not have statistically significant effects on mother-rated
Aggressive Behavior, Father-ME, or Teacher-ME. The child’s sex had statistically significant
effects on Teacher-ME across all assessment periods, indicating boys had larger mother-teacher
discrepancies than girls.

Attention Problems. SES had statistically significant negative effects on mothers’
ratings of Attention Problems in first and third grades. Children from higher SES families had
lower ratings of attention related concerns. In regards to the child’s sex, statistically significant
effects on mothers’ ratings were observed across all assessment periods: mothers rated more
boys’ Attention Problems than girls’.

Statistically significant effects were also observed for child’s sex on Teacher-ME,
indicating larger mother-teacher discrepancies for boys. In addition, African American children

also had larger Teacher-ME, across all three time periods, as hypothesized; these results are
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similar to those observed with Aggressive Behavior. No effects of SES on Father-ME or
Teacher-ME for Attention Problems were observed. Further, no differences in mothers’ ratings
or Father-ME were observed for African Americans.

Anxious/Depressed. SES had a positive effect on mothers’ ratings in fifth grade:
mothers from higher SES families rated their child’s Anxious/Depressed higher. No
demographic variables were predictive Father-ME or Teacher-ME in first, third, or fifth grades,

after controlling for the other predictors in the model.
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Parental Psychopathology and Stress as Predictors of Method Effects
Question 6: Are method and trait effects predicted by maternal stress, and maternal and
paternal depression, anger, and anxiety?

Hypothesis 6 expected stress and the three types of parental psychopathology to have
positive effects on both trait and method factors, resulting in greater levels of trait behavior and
larger discrepancies. Results are summarized in Tables 16, 17, and 18 previously presented.

Aggressive Behavior. In first grade, mothers’ self-reported anger and depression had
positive effects on mother-rated Aggressive Behavior. Mothers’ self-reported anxiety had
negative effects on Father-ME, and mothers’ self-reported anger and depression had negative
effects on Teacher-ME. That is, as the mothers’ anxiety, anger, or depression increased, the
specific ME decreased. All of these effects were controlling for the other predictors in the
model.

In third grade, mothers’ self-reported anger, and both positive and negative stress, all
demonstrated positive effects on mother-rated Aggressive Behavior, predicting higher ratings.
Mothers’ self-reported anger and positive stress predicted smaller Father-ME. No relations were
observed between Teacher-ME and any type of parental psychopathology or stress in third grade,
contrary to effects of mothers’ anger and depression observed in first grade.

In fifth grade, mothers’ self-reported anger demonstrated a statistically significant
positive effect on mother-rated Aggressive Behavior, consistent with findings in first and third
grades. Statistically significant negative effects for mothers’ self-reported anger and anxiety on
Father-ME were observed, predicting smaller mother-father discrepancies. Similar to third
grade, no relationships were observed between Teacher-ME and parental psychopathology and

stress variables.
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Summary of effects on Aggressive Behavior. Contrary to hypothesized positive effects
for all parental psychopathology and stress variables on trait and ME factors, effects were
inconsistent. The only significant predictor at all three assessment periods for trait levels of
Aggressive Behavior was mothers’ self-reported anger. Other significant effects on trait
behavior were positive as expected (i.e., depression, positive and negative stress), although only
at one assessment period.

Effects on both Father- and Teacher-ME were inconsistent with hypothesis 6; all effects
were negative or not significant. Effects of mothers’ self-reported anxiety and anger were
statistically significant at two time points, but resulted in smaller, not larger, Father-ME.
Likewise, mothers’ self-reported anger and depression were statistically significant only in first
grade, and again resulted in smaller Teacher-ME. All remaining predictors were not statistically
significant at any time point, after controlling for the other variables in the model.

Attention Problems. In first grade, a significant positive effect of mothers’ self-reported
anger was observed on mother-rated Attention Problems. Negative effects of mother self-
reported anger on Father-ME was also retained in the analysis (p = .052). No type of parental
psychopathology was predictive of Teacher-ME, after controlling for all of the other variables in
the model. In third grade, only one type of parental psychopathology had statistically significant
effects on Attention Problems and related ME: fathers’ self-reported depression, which predicted
larger Father-ME.

In fifth grade, mothers’ self-reported anger and fathers’ self-reported depression had
statistically significant and positive effects on mother-rated Attention Problems. Mother’s self-
reported anger had statistically significant negative effects on Father-ME. With the inclusion of

these variables, SES was no longer a significant predictor of Attention Problems and was
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trimmed from subsequent models. All other parental psychopathology and stress-related
predictors were unrelated to mothers’ ratings or the method effects.

Anxious/Depressed. In first grade, mothers’ anger and depression had positive effects
on mother-rated Anxious/Depressed. Fathers’ self-reported depression had positive effects on
Father-ME. No effects were noted for parental psychopathology on Teacher-ME in first grade.
In third grade, mothers’ self-reported anger and depression again had positive effects on mother-
rated Anxious/Depressed, similar to first grade. In addition, positive stress also demonstrated a
small positive effect. Mothers’ self-reported anger also had negative effects on both Father- and
Teacher-ME. Finally, in fifth grade, effects were similar to those in third grade, with the
exception of positive stress on trait levels of Anxious/Depressed, which was no longer
statistically significant.

Sensitivity and Method Effects

Question 7: Are method effects predicted by independent ratings of parent and teacher
sensitivity? Ratings of sensitivity were expected to predict greater levels of method effects
according to hypothesis 7. Results are summarized in tables 16, 17, and 18 previously presented.

Aggressive Behavior. Ratings of mothers’ sensitivity did not demonstrate statistically
significant effects on mothers’ ratings of Aggressive Behavior, Father-ME, or Teacher-ME, with
the exception of a negative effect in fifth grade on mothers’ ratings. Similarly, fathers’
sensitivity did not demonstrate statistically significant effects, except for negative effects on
Teacher-ME in third grade and mothers’ ratings in fifth grade. In other words, more sensitive
fathers’ were predictive of smaller mother-teacher discrepancies, and lower mothers’ ratings of

aggression. Teachers’ sensitivity did not have effects at any point on any outcome.
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Attention Problems and Anxious/Depressed. Mothers’, fathers’, or teachers’ sensitivity
did not typically demonstrate significant effects on the trait or method effect latent variables for
both Attention Problems and Anxious/Depressed. The two exceptions were: 1) significant
negative effects of fathers’ sensitivity on mothers’ ratings of Attention Problems in first grade
(i.e., more sensitive fathers results in lower ratings of attention concerns by mothers); and 2)
Teacher-ME for Anxious/Depressed in first grade (i.e., more sensitive fathers result in smaller
mother-teacher discrepancies). All other effects on the latent variables were not statistically
significant.

Question 8: Are method effects predicted by rating of the context in which they occur?

Hypothesis 8 predicted a negative effect between ratings of context and both trait and
method effects. Results are summarized in tables 16, 17, and 18 previously presented.

Aggressive Behavior and Anxious/Depressed. Ratings of classroom context and home
environment were not statistically significant predictors of mothers’ ratings of Aggressive
Behavior or Anxious/Depressed and any related ME during any assessment period.

Attention Problems. A positive classroom environment demonstrated a statistically
significant negative effect on mothers’ ratings of Attention Problems in third grade: the more
positive classroom environment, the lower the ratings. The third grade positive classroom
environment variable had a statistically significant and positive effect on Father-ME, with a more
positive classroom associated with larger mother-father discrepancies. Ratings of the home
environment had a statistically significant negative effect on mothers’ ratings of attention in fifth

grade.
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Prediction of Outcomes by Method Effects

Question 9: Are method effects predictive of referral to special school services, diagnosed
learning disability, or attention, behavior, or emotional problems? Larger method effects were
expected to be predictive of increased rates of referral to special school services, diagnosed
learning disability, and attention/behavior/emotional problems.

Aggressive Behavior. Mother-rated Aggressive Behavior was predictive of diagnosed
learning disabilities and attention/behavior/emotional problems in third grade, diagnosed
attention/behavior/emotional problems in third and fifth grades, and diagnosed learning
disabilities in fifth grade (Table 19). Even when controlling for the effects of mothers’ ratings,
larger Teacher-ME were predictive of referral to special school services in first and fifth grades;
and attention/behavior/emotional problems in fifth grade. All remaining regression paths were
not significant.

Attention Problems. Mother-rated Attention Problems were predictive of referral to
special school services in first and third grades, diagnosed attention/behavior/emotional
problems in third and fifth grades, and diagnosed learning disabilities in third grade (Table 20).
Again, while controlling for mothers’ ratings, Teacher-ME were predictive of referral to special
school services in first and fifth grades, similar to results observed with Aggressive Behavior.
Father-ME were not predictive of any of the three outcomes.

Anxious/Depressed. Mother-rated Anxious/Depressed was predictive of referral to
special school services and diagnosed attention/behavior/emotional problems in fifth grade
(Table 21). Teacher-ME was a significant predictor of referral to special school services in
school in first grade and fifth grade, and diagnosed attention/behavior/emotional problems in

fifth grade. Father-ME was not predictive of any of the three outcomes.
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Chapter V: Discussion

Discrepancies between informant ratings are common in research and clinical assessment
(Achenbach, 2006; Duhig et al., 2000). The purpose of the current study was to answer several
questions regarding the presence and prediction of informant discrepancies on a behavior rating
scale, and their utility in identifying students for potential clinical or school services. A Method
Effects Reference (MEref) model (Geiser et al., 2013; Pohl et al., 2008) was used to model
multiple-informant longitudinal data from the NICHD SECCYD. Informant discrepancies were
modeled as latent mean difference between mothers’ ratings (reference informant) and either
fathers’ (Father-ME) or teachers’ ratings (Teacher-ME). The magnitude, direction, and
longitudinal consistency of those discrepancies on behavior rating scales were investigated.
Influences that explained informant discrepancies were also explored, including intrapersonal
and demographic characteristics of the informant and child as well as independent ratings of
context and the informant. Finally, the predictive utility and relevance of informant discrepancies
on specific child outcomes was studied to help inform assessment practices. The Discussion is
organized to summarize the findings related to informant discrepancies (method effects) 1)
between two dyads of raters: mother-father and mother-teacher across three behaviors
(Aggressive Behavior, Attention Problems, and Anxious/Depressed; 2) the predictors and
outcomes associated with the father and teacher informant discrepancies; and 3) the implications
of current findings for assessment practices.
Informants’ Method Effects

Fathers’ method effects. Fathers’ method effects (Father-ME), defined as latent mean
differences between mothers’ and fathers’ ratings, depended on the behavior (i.e., Aggressive

Behavior, Attention Problems, and Anxious/Depressed) and assessment period (i.e., first, third,
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and fifth grades). The inconsistent direction of method effects (i.c., mothers’ or fathers’ with
higher ratings) was contrary to the expectation that fathers’ ratings would be consistently lower
than mothers (e.g., Brody et al., 1994; Schroeder et al., 2010). In fact, only fathers’ ratings for
Anxious/Depressed were consistently lower than the mothers’ ratings, with fathers” endorsing
relatively fewer symptoms related to depression and anxiety across first to fifth grades. Small
Father-ME were found for Aggressive Behavior. The effects for aggression differed in direction
over time, mothers had lower ratings in first grade whereas fathers had lower ratings in fifth
grade; there was not a statistically significant difference in those ratings in third grade. Father-
ME for Attention Problems were small, and fathers’ ratings were consistently higher than
mothers’ ratings, contrary to expected negative effects (e.g., Caye et al., 2013; Langberg et al.,
2010). The inconsistent direction of discrepancies provides evidence that a halo effect was not
present for parent ratings because neither parent consistently rated all behaviors higher or lower
within the same time period.

Despite the inconsistent direction of effects, patterns in the discrepancies emerged.
Fathers’ ratings of Aggressive Behavior and Attention Problems were higher than mothers’ for
five of six effects (four effects were statistically significant), whereas mothers’ ratings of
Anxious/Depressed were consistently higher. Although these differences were statistically
significant, the effects were generally small. Absolute latent Cohen’s ds were all less than or
equal to .20, except for Anxious/Depressed in fifth-grade (d = .44). Informants sharing a context
are expected to have smaller discrepancies than those who do not (Kraemer et al., 2003), as
shared context reduces “extraneous variance” related to context. Current findings supported this
expectation: Father-ME were typically smaller in magnitude than Teacher-ME for the same

behavior at the same time. However, even with a shared context, statistically significant
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differences still existed between mothers and fathers. Practically, the size of these discrepancies
may have limited influence on assessment decisions, with the size related to differences in T-
scores of approximately 1.5 to 4 points, on average. However, previous studies have noted
substantial differences in meeting diagnostic criteria dependent on informant, based on effects of
approximately 3 to 4 points (Langberg et al., 2010).

Longitudinally, Father-ME were stable for all three behaviors from first to third grades;
Father-ME for Attention were also stable from third to fifth grades. Previous research has
provided support for stable discrepancies in parent-child dyads over the course of up to 2 years
(De Los Reyes, Alfano, & Beidel, 2010; De Los Reyes, Goodman, Kliewer, & Reid-Quifiones,
2010). The current findings further confirm that there is some stability to be expected in
informant discrepancies, regardless of the dyad. However, in this study there was more stability
at younger ages and for attention problems.

There were two instances of instability in Father-ME. The instability in mother-father
discrepancies from third to fifth grades for Aggressive Behavior and Anxious/Depressed seemed
to be explained by different patterns in ratings. All parent ratings of aggression decreased, on
average, over the assessment periods, but fathers’ decreased more. In contrast, the discrepancy
between fathers’ and mothers’ ratings of Anxious/Depressed increased due to both increases in
mothers’ ratings and decreases in fathers’ ratings of those symptoms over that period of time.
Aged-based differences in the magnitude of discrepancies (Schroder et al., 2010; Van de Ende &
Verhulst, 2005) and in agreement (Achenbach et al., 1987) have been previously reported, but
were limited to these two behaviors across these two time points in this study.

The instability in direction and magnitude of mother-father discrepancies over time may

result from changes in behavioral expectations. Certain behaviors may be more socially
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acceptable or tolerated at a given age (Ehrensaft, Cohen, Chen, & Berenson, 2007); perhaps this
shift in age-based behavioral expectations occurs at different times for mothers and fathers. For
example, fathers’ more rapid decline in ratings of aggression may reflect changes in expectations
or tolerance of aggression, particularly given the relatively slower decline observed in mothers.
Interestingly, the shift in expectations did not occur with attention problems, it may be that age-
based behavioral expectations for attention problems shift in tandem for mothers and fathers.
Fathers’ generally higher ratings for more disruptive behaviors and lower ratings for
more internalizing behaviors may be a result of fathers’ being more sensitive to aggressive and
inattentive behaviors, and less sensitive to internalizing behaviors (e.g., Anxious/Depression), or
a combination of the two (e.g., Karver, 2006). Mothers may be more aware of internalizing
problems simply due to a greater amount of time spent talking with the child (Treutler & Epkins,
2003) or as a result of interpersonal exchanges between parent and child (Collins, 1990). These
differences manifested themselves in a larger discrepancy for Anxious/Depressed ratings in fifth-
grade. The influence of mother-child personal exchanges or time spent with their child may
result in a cumulative effect on mother’s ratings or may reflect a fifth-grade child’s improved
ability to verbalize internalizing concerns. The shifts in behavioral expectations are supported by
current evidence; however, parent self-reported ratings of intrapersonal characteristics at each
time point provided further systematic explanation of differences in mother-father discrepancies.
Prediction of Father-ME. Several variables, including parent and child characteristics,
and contextual ratings, were included in the MEref models to determine if they had unique
influences on the mother and father discrepancies. Several variables emerged as unique
predictors. Mothers’ self-reported anger, anxiety, and depression were all predictive of smaller

mother-father discrepancies when rating Aggressive Behavior. In other words, mothers with
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more self-reported symptoms had lower levels of disagreement with fathers on the child ratings.
Of these symptoms, however, only anger predicted mother-father discrepancies when rating
Attention Problems and Anxious/Depressed, controlling for the other predictors.

Maternal psychological symptoms have previously been predictive of smaller
discrepancies for internalizing and externalizing behaviors (Treutler & Epkins, 2003). Treutler
and Epkins (2003) conjectured that different types of parent symptoms may affect discrepancies
differentially. Here, to some extent that was true, but mothers’ self-reported anger symptoms
consistently emerged as a predictor (controlling for all of the other predictors) across all three
behaviors that were rated.

Researchers have extensively discussed why mothers’ psychological symptoms might
result in rating discrepancies between mothers and fathers. The depression-distortion hypothesis
is perhaps most widely studied (e.g., Chi & Hinshaw, 2002; Youngstrom et al., 2000). In this
hypothesis, the ratings of depressed mothers have a negative perceptual bias, resulting in higher
ratings from mothers and larger informant discrepancies. Both Richters (1992) and Hay et al.
(1999) argued if mothers’ ratings are actually biased, larger mother-father discrepancies would
be observed for dyads with distressed mothers compared to dyads with non-distressed mothers.
Their ratings would reflect the bias, not the accurate level of behavior. In the current study,
although mothers with higher levels of distress rated their child’s symptoms higher, maternal
distress was associated with smaller discrepancies, not larger ones. The depression-distortion
hypothesis was not supported.

The lack of support for the depression-distortion hypothesis found in this study provides
evidence that mothers who have more symptoms may also have children with more symptoms;

the higher ratings do not reflect bias (Richters, 1992). For example, mother’s psychological
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distress may be a causal influence on increased levels of maladaptive child behavior and their
increased ratings validly represent higher levels of behavior. Indeed, parent’s psychological
distress has been related to child outcomes, including conduct problems (e.g., McMahon, Wells,
& Kaotler, 2006), depression (e.g., Stark et al., 2006), and overall child adjustment (Hay et al.,
1999). It could also work in reverse; the child’s increased behaviors might result in more
psychological symptoms from mothers. Last, there are known genetic effects on ratings of both
externalizing and internalizing behavior (Bartels et al., 2003). Thus the relation between
mothers’ symptoms and mothers’ ratings may reflect shared genes. Considered together, mothers
with more psychological distress may simply have children who show more symptoms, and they
may not show perceptual bias in their ratings.

Teachers’ method effects. Teachers’ method effects (Teacher-ME), defined as latent
mean differences between mothers’ and teachers’ ratings, indicated teachers’ ratings were
consistently lower than mothers (i.e., negative) and all but one discrepancy was statistically
significant. The consistently lower teacher ratings are in stark contrast to the variety of higher
and lower ratings from fathers, relative to mothers. Further, effect sizes for teachers were
typically larger, and often much larger, than for fathers. Effect sizes for Teacher-ME were
moderate to large, with the largest differences in ratings of Aggressive Behavior. Larger
discrepancies for aggression may suggest context-specific differences in these types of behavior
(i.e., greater levels of aggression at home), particularly given the relatively smaller differences
between mothers and fathers’ ratings of aggression. The differences in effect sizes across
behaviors within the same time also suggest that there was not a halo effect.

Previous studies have reported various results in regard to mother-teacher discrepancies,

including negative effects for broadband (Stanger & Lewis, 1993; Youngstrom et al., 2000) and
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narrow-band behaviors (Van der Ende & Verhulst, 2005); and equal or positive effects for
narrow-band behavior (Collishaw et al., 2009; Sollie et al., 2013). Given the substantial effect
sizes found in this study, especially with aggression, it is surprising that there is not more
consistency in the literature. Some of the inconsistency and large effects found in this study
could be due to restricting the mother and teacher items to those that were common across
settings. Items specific to home or school were eliminated from analysis which may limit the
breadth of behavior reported related to the underlying latent trait; although it might also be
argued that using only the common items would result in more consistency, not less. The
influence of only using common items may have particularly influenced teachers’ ratings for
Aggressive Behavior and Attention Problems, as both scales included items specific to school,
such as disrupting other students or failing to complete tasks. Elimination of these items may
have reduced the latent mean, resulting in larger than expected mother-teacher discrepancies.
Another interesting finding, especially given different teachers as informants across time,
was the stability for Teacher-ME for Aggressive Behavior from first to third grade, Attention
Problems from third to fifth, and Anxious/Depressed across the three assessment periods. The
longitudinal stability across two to four years among different teachers suggests that
discrepancies may function as a result of the type of rater (e.g., teacher), not necessarily the
specific informant. Teachers are more likely to agree with other teacher’s ratings than other
informants (Epkins, 1995). Despite the longitudinal stability, it is of note that effect sizes seem to
generally decrease in magnitude over time largely as a result of changes in mothers’ ratings.
Future research should extend the time period studied to include adolescence to determine if this

general trend continues, although some evidence is available that discrepancies may actually
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increase as children age, particularly for externalizing behaviors (Van der Ende & Verhulst,
2005).

Prediction of Teacher-ME. Prediction of Teacher-ME was attributed to symptoms of
maternal psychopathology, father sensitivity, and demographic characteristics. The influence of
intrapersonal characteristics was similar to the influence observed on Father-ME. The findings
further support arguments that mothers” distress is associated with increases in child behavior,
resulting in smaller discrepancies in ratings. However, the influence of intrapersonal
characteristics on mother-teacher discrepancies generally occurred during only one assessment
period, whereas there were intrapersonal influences across the assessment periods observed with
mother-father discrepancies.

Child characteristics also influenced Teacher-ME. Mothers’ and teachers’ ratings of boys
and African Americans were predictive of larger discrepancies across the majority of assessment
periods for Aggressive Behavior and Attention Problems. Other demographic variables,
including SES and Hispanic ethnicity, were not predictive of mother-teacher discrepancies;
further, no differences were noted for boys or African Americans for Father-ME for any
behavior. Previous studies have noted consistent differences between mothers and teacher ratings
of African American students by teachers (Youngstrom et al., 2000) but not in ratings made by
mothers and fathers (Duhig et al., 2000), congruent with present findings. The differences could
be due in part to cultural differences in behavioral expectations and norms (Terry & Irving,
2010) or the potential cultural mismatch between student and teacher (e.g., Brown-Jeffy &
Cooper, 2011; Ladson-Billings, 1995).

The influence of the sex of the child on rating discrepancies has received mixed support

in the past (c.f., De Los Reyes, & Kazdin, 2005; Collishaw et al., 2009). Schroeder et al. (2010)
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noted that agreement (although not necessarily discrepancies) may be attributed to sex-specific
behavior expectations. For example, boys are more frequently associated with attention
problems. Informants make ratings based on expected behaviors (i.e., boys are expected to be
inattentive) rather than actual behaviors, in line with the actor-observer phenomenon described in
the ABC theory (De Los Reyes & Kazdin, 2005). In this phenomenon, informants make ratings
based on dispositional characteristics, rather than taking context into consideration. The actor-
observer phenomenon is typically observed in ratings of others versus self-reports. However,
perhaps the actor-observer phenomenon has a more distinct influence on mothers than teachers,
although this hypothesis has not been explicitly tested and was not tested here.

The observed demographic influences on rating differences have practical implications,
given the strength of relationships and that these effects are above and beyond the influence of
included predictors. These effects resulted in effects sizes of approximately 1 to 2 for African
Americans and 0.5 to 1 for boys, indicating that the differences may result in substantial
differences for interpretation and diagnostic purposes. Clinicians and school psychologists are
more likely to observe larger discrepancies between mother and teacher ratings of Aggressive
Behavior and Attention Problems for boys and African Americans. Discrepancies have been
noted to be meaningful regarding interpretation of meeting or failing to meet diagnostic criteria
(Caye et al., 2013; Langberg et al., 2010) and may result in ratings that are in different
qualitative categories (e.g., “at-risk” versus “average) when using BRS. These differences may
influence decisions regarding diagnosis, treatment options, or eligibility for services.

Relation of Trait Levels and Informant Discrepancies
Higher levels of mother-rated behaviors were negatively related to Father-ME for all

behaviors. These correlations were substantial for Aggressive Behavior (r = -.30 to -.56),
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Attention Problems (r = -.46 to -.55), and Anxious/Depressed (r = -.26 to -.47). Similar
substantial negative correlations were observed between mothers’ ratings and Teacher-ME for
Aggressive Behavior (r = -.22) in fifth grade and for Anxious/Depression in all three assessment
periods (r =-.50 to -.63). The level of mother-rated Attention Problems was not related to the
size of Teacher-ME. In other words, the magnitude of mother-teacher discrepancies was
consistent across different levels of mother-rated attention.

Considered together, the findings show that greater mother-reported levels of behavior
tended to result in smaller discrepancies, with some exceptions. Although this relation was not
consistent across different types of behavior or informants, a positive relation was never
observed: higher levels of mother-rated behavior never resulted in larger discrepancies. It is
evident that as mothers’ ratings of behavior ratings decrease, greater discrepancies can be
expected. Previous research regarding this relation is limited, as the preponderance of studies use
a CTC(M-1) model, in which the relation cannot be estimated due to the definition of the ME as
residual (Pohl & Steyer, 2010; Pohl et al., 2008).

Theoretically, the relationship between higher ratings and smaller discrepancies may be
due to less frequent use of heuristics when completing ratings, consistent with one influence
outlined in the Attribution Bias Context theory (De Los Reyes & Kazdin, 2005). Informants
would less frequently use source monitoring and associated heuristics assuming that higher
levels of behaviors are less ambiguous and more readily observable (Karver, 2006). However,
BRS often provide limited context for ratings (De Los Reyes & Kazdin, 2005), and absent high
levels of behavior, informants rely on heuristics to make more general ratings, potentially
resulting in larger discrepancies. For example, it seems likely that behaviors will be more evident

when a child frequently cries or threatens others. In other words, ratings may be more accurate as
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more frequently occurring behavior is more readily recalled, in the absence of specific or
contextual examples to recall when completing ratings. Similar arguments regarding less
ambiguity have been made to explain differences in informant biases between externalizing and
internalizing behaviors (Loeber & Dishion, 1984).

Pragmatically, this finding may indicate psychologists will find smaller discrepancies to
reconcile in clinical settings or samples (i.e., the higher the level of behavior, the smaller the
discrepancy). Studies using clinical samples have noted significant discrepancies between
mothers and fathers, with effect sizes of approximately .2 to .3 for narrow-band behavior
(Schroeder et al., 2010 ; Sollie et al., 2013), which are generally larger than those described here.
However, the relation between trait level and the size of discrepancy was not explicitly studied in
the research, and there may have also been smaller discrepancies with increases in mothers’
ratings within those samples. Regardless of the correlation found in this study, there is a
likelihood for one parent rating to be elevated (i.e., outside the average range) whereas the others
is not (e.g., Caye et al., 2013; Langberg et al., 2010). But, optimistically, if more behaviors result
in smaller discrepancies between raters, BRS demonstrate sensitivity to the behaviors they
purport to measure (e.g., the presence of behaviors is identified by more than one informant),
providing support for their validity and for their continued widespread use. Future research using
a clinical or at-risk sample, and drawing comparisons to a more typical sample, is needed to
confirm the current findings.

Father-ME and Teacher-ME correlations. The positive relationship between Father-
ME and Teacher-ME for both Aggressive Behavior and Anxious/Depressed indicated that
discrepancies between the two dyads move in a similar direction; however, this relationship was

not observed for Attention Problems. Previous research, using a sixth grade sample from the
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SECCYD, also noted significant correlations between father and teacher method factors for
externalizing and internalizing behavior, as well as for ADHD symptoms (Low, Keith, & Jensen,
2015). Other studies have reported a similar positive relation between method factors (e.g., Eid
et al., 2008; Grimm et al., 2009)

The positive relationship between the two ME for Aggressive Behavior and
Depression/Anxiety remained statistically significant even with the inclusion of predictors. A
unique set of mechanisms, perhaps still unaccounted for, may be influencing mothers’ ratings
(e.g., Dirks et al., 2012; Dumenci et al., 2011). In other words, mothers’ ratings are not
necessarily invalid or inaccurate (Treutler & Epkins, 2003), but perhaps mothers present a
unique view from fathers and teachers. Given this, each informant should be treated as providing
valid, although perhaps not equivalent, information (e.g., Achenbach et al., 1987). As such, the
incremental validity of information provided by multiple informants is important to consider for
clinical applications, with psychologists attempting to balance discrepant information with
accurate diagnosis and treatment (Hunsely & Meyer, 2003).

Prediction of Child Outcomes

Teacher-ME for Aggressive Behavior and Anxious/Depressed predicted increased rates
of receiving/referral for special school services and diagnosed attention/behavior/emotional
problems at various times; Teacher-ME for Attention Problems also predicted increased rates of
special school services. The larger the discrepancy between the ratings from the child’s mother
and teacher, the more likely the child was to be referred for school services or to have been
diagnosed with a behavior-related concern. These effects occurred beyond the effects of
mothers’ ratings, which were also included in the model. Father-ME did not predict any of the

three studied outcomes, nor did Teacher-ME predict learning disabilities at any time.
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The current findings expand the body of literature on the utility of ME, particularly in the
school-based setting. A review of previous studies noted informant parent-child discrepancies as
predictive of outcomes including delinquency, response to mental health treatment, and parental
involvement in treatment (De Los Reyes, 2010). Others have noted parent-child discrepancies
are predictive of increased rates of expulsion from school, school discipline problems, and
referral for mental health services (Ferdinand, van der Ende, & Verhulst, 2004; 2006). One
additional study focused on parent-teacher discrepancies, in which support was found for
discrepant ratings of aggressive behaviors associated with increased risk for suicide attempts
and/or self-mutilation, 14 years after initial ratings (Ferdinand et al., 2007). These same
researchers hypothesized the utility of Teacher-ME was a result of three potential influences: 1)
lack of home or school support; 2) contextual differences in behavior; or 3) poor home-school
communication. All three may contribute to explanations of the present findings.

First, a child with minimal support either from home or school may be more at-risk to
develop school-related or emotional problems. The lack of support may result in the parents or
teachers (or both) seeking additional clinical or school services to intervene with the child.
Second, as discussed previously, contextual differences may play a role in discrepancies. Given
that teachers’ ratings were, on average, lower than mothers, the discrepancies provide support for
contextual differences in behavior. In fact, research has indicated behaviors that are most notable
to parents do not occur across settings (Karver, 2006). However, it is counter-intuitive to think
that behavior in one setting is so problematic to warrant diagnosis or services, while not being
problematic in the other. It seems more likely that pervasive behaviors would be perceived as
problematic. In fact, the presence of behaviors across settings serves as criteria for specific

mental health diagnoses (American Psychiatric Association, 2013). One informant’s opinion,
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nevertheless, is often enough to result in referral for additional support (Ferdinand et al., 2007),
so only one informant, not two, would have to be concerned for there to be a referral. Third, poor
communication between home and school may result in these outcomes. As conjectured by
Ferdinand and colleagues, perhaps the discrepancy is indicative of social isolation, resulting in
increased negative outcomes.
Study Contributions

Rarely have informant discrepancies been studied using latent means, instead using
observed scores. By using a MEref model, in which discrepancies are modeled as differences in
latent means (i.e., true scores free from measurement error), evidence was found that informant
discrepancies are not simply measurement error (e.g., Achenbach, 2011; De Los Reyes, 2011).
In other words, informant discrepancies between mother-father and mother-teacher dyads exist
because of differences in their perceptions of similarly conceived underlying trait behaviors of
the child. Previous research has proved inconclusive as to the magnitude and direction of the
discrepancy (i.e., which informant had higher or lower ratings). Even with the use latent means,
similarly inconclusive directions were found for mother-father discrepancies, possibly due to a
number of influences including changes in ratings over time or smaller discrepancies in general.
Mother-teacher informant discrepancies were larger or equal to mother-father discrepancies in
absolute magnitude for all nine effects measured (three behaviors by three assessment periods);
and in some cases, particularly for aggression, effects were substantially larger than those
observed in the mother-father dyad.

Given the current evidence that informant discrepancies are robust phenomenon between
commonly used informants of childhood behavior, even beyond the effects of measurement

error, it was important to begin to understand the reasons that discrepancies exist and the
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potential implications on outcomes. The study of several types of variables, including both
mother and father intrapersonal characteristics, child and family demographic characteristics, and
contextual ratings helped to clarify which variables influence discrepant ratings, above and
beyond the influence of the other variables. Most notable among the influences were mothers’
intrapersonal characteristics and child demographic variables (i.e., boys and African Americans).
Other variables did not typically predict discrepancies, including fathers’ intrapersonal
characteristics, independent ratings of informant sensitivity, and independent ratings of
classroom and home contexts, while controlling for the other predictors. Previous exploration of
a variety of different types of influences (intrapersonal, contextual, and demographic) within one
study is limited. The implications here direct the research to a focus on the intrapersonal
characteristics of informants, as well as differences between groups. Although contextual
variables were not significant predictors, there was considerable evidence for contextual based
differences in behavior, particularly given the difference in magnitude of discrepancies between
mothers-fathers and mothers-teachers. It is possible the contextual differences were validly
captured in parents’ or teachers’ ratings. These contextual differences resulting in larger
discrepancies warrant further study.

Support for the predictive utility of informant discrepancies receiving school based
services and diagnosed attention/behavior/emotional problems was also evidenced, building
upon a foundation of previous studies that noted outcomes associated with informant
discrepancies. Notably, only three studies have considered the influence of parent-teacher
discrepancies on outcomes (Ferdinand et al., 2007), or considered school based outcomes
(Ferdinand et al., 2004; 2006). Larger discrepancies between mothers and teachers predicted a

greater likelihood for referral to school-based services and diagnosed
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attention/behavioral/emotional problems, similar to previous findings using parent-child
discrepancies (Ferdinand et al., 2004; 2006). That is, discrepancies themselves are important
predictors of outcomes, even beyond the effects of mothers’ ratings or measurement error.

The study also contributed to the informant discrepancy literature by exploring the
longitudinal stability of informant discrepancies two dyads with limited previous research.
Previous studies were limited in the time span in which stability was explored and were typically
limited to the parent-child dyad. Mother-father discrepancies were stable from first to third
grades for all behaviors, and across all grades for attention concerns. Mother-teacher
discrepancies also showed a degree of stability: from first to third grade for aggression, third to
fifth grade for attention concerns, and across all grades for anxious/depressed. Beyond the
stability of effects themselves, variables that predicted discrepancies were often statistically
significant at more than one time point, as were the utility of the discrepancies to predict
outcomes. There is a degree of stability in the influences predictive of discrepancies, at least
during a majority of the elementary school years.

Finally, several methodological decisions helped to contribute to the growing body of
research on informant discrepancies. First, the inclusion of mother, fathers, and teachers as
informants for ratings of child’s behavior within the same study is surprisingly rare. In addition,
clearly distinguishing between mothers and fathers is also rare, but allowed for study of any
unique influences associated with each informant. Second, the study of different types of
narrow-band behaviors versus broadband behavior is also limited, particularly within the same
study. The inclusion of three common childhood behavior problems helped to provide an
understanding of whether discrepancies and the influences are similar across behavior type.

Finally, as discussed previously, the use of a latent variable model to study the mean structure
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has rarely occurred beyond Monte Carlo studies or brief examples of model use. The application
of these recently developed models to a national sample is perhaps a step toward more
widespread use of these modeling advances to study informant discrepancies.
Implications

Psychologists can expect consistent discrepancies in informant behavior ratings of
elementary school students, with larger differences in behavioral ratings between mothers and
teachers than between mothers and fathers. The use of additional assessment techniques to obtain
information, as suggested in a multi-source assessment, may be especially vital when attempting
to understand discrepant ratings. Given the potential implications of informant discrepancies
associated with demographic characteristics and important outcomes, additional clinical
interviewing or direct observation has been suggested to make sense of the discrepancy (e.g.,
Achenbach, 2011; Smith, 2007). As described in the introduction and literature review, a “Grand
Discrepancy” (De Los Reyes et al., 2013) exists, in which the clinician are expected to use
multiple informants to inform conclusions, despite the discrepancies. However, it is important to
consider that perhaps all discrepancies do not need to be reconciled. In fact, BRS may be useful
because they result in discrepancies (Youngstrom et al., 2000); the BRS may be sensitive to
differences in behavior across contexts (e.g., in this study there were clearly more differences
across the school and home contexts). Discrepancies on BRS may not be due to error, but
provide meaningful information that has the potential to enhance the validity of decisions
reached in assessment.

Several studies have offered suggestions for how to reconcile the differences or which
rater should be more heavily weighted under circumstances (e.g., Schroeder et al., 2010; Smith,

2007). However, a desire to reconcile the differences seems to be based largely in the need to
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arrive at a decision or diagnosis to gain eligibility for school services, or for insurance purposes
in the clinic (Achenbach, 2011; Penney & Skilling, 2012). Making a yes/no decision is based in
converging operations: the psychologist decides whether evidence agrees or disagrees with the
potential diagnosis. This “categorical versus quantitative judgment” (Achenbach, 2011) occurs
on two levels: informants are tasked to determine if a behavior occurs or not; clinicians are
tasked to determine if the ratings warrant a diagnosis or not. These categorical (yes/no) decisions
are made despite the expansive body of evidence that behavior is much more contextual and
nuanced than a simple dichotomous decision.

Moving beyond the diagnostic dichotomy, clinicians that are aware of the complex
influences resulting in ratings and discrepancies potentially have a better understanding of why
the behavior may be occurring and under which circumstance (De Los Reyes & Kazdin, 2005).
For example, discrepant ratings indicating high levels of aggression at home but not in school
provide information as to contextual and interpersonal influences on the child’s behavior.
Particularly if the parent dyad has small discrepancies and the parent-teacher dyad has larger
discrepancies, it may be indicative of contextual differences in behavior (i.e., home vs. school).
If the discrepancy is a result of influences such as parental anger or depression, shifts in
behavioral expectations, or parent-child exchanges, as discussed previously, appropriate
treatment options would include addressing those concerns. However, practically speaking,
determining the presence of these influences noted here is a difficult task.

Clinicians are often limited by time constraints to fully assess all potential influences on
ratings. Further, the ability to obtain information on potential reasons for disagreement depends
on the willingness of informants to offer personal information. Despite this, the current findings

support the view discrepancies are valuable information (Hunsley & Mash, 2007) given the
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predictive utility of informant discrepancy for outcomes. Attempts at making sense of
discrepancies should be used not to eliminate differences, but instead to determine why they
occur for a particular individual. The discrepancies themselves may be a symptom or indicator of
underlying problems, such as poor communication among informants, different behavior across
contexts, or the influence of parent distress on the child’s behavior. As a result, the discrepancy
information can help to inform treatment decisions. For example, they may provide guidance on
a method to measure outcomes of treatment. That is, if there are large differences between
ratings across contexts (i.e., home and school), and all ratings are assumed to be valid, perhaps
outcomes could be measured in reduction of the discrepancy. A change in behavior ratings for
informants primarily in the problematic context while maintaining baseline levels of behaviors in
the non-problematic context would indicate effective treatment, with limited unplanned effects in
other settings.
Limitations

The generalizability of findings from this study is restricted by its limitations. First,
neither the complete NICHD SECCYD sample, nor the sample used for the current study, is
reflective of the current U.S. population’s ethnic and racial composition. The selected study
sample was 89% White, while current U.S. Census Bureau data (2011) reports 72% of the
population as White, 13% as African American, and 16% as Hispanic. Generalizability from the
current study is difficult given the small sample size of both groups (n < 50 for both Hispanics
and African Americans). As a result, conclusion regarding effects associated with African
American children should be tempered. A more representative sample that includes larger groups
of Hispanics and African Americans could clarify the role ethnic and racial group membership

play in informant discrepancies. Similarly, the sample’s fathers may not be representative of
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fathers in the general population. Data were selected to include only those children who had
available father CBCL data at any assessment period. Clearly, there may be differences in a
sample in which fathers are still present throughout a child’s elementary school years.
Information regarding the cohabitation of parents, marital status, and time spent with the child
could provide more clarity to the specific presence and role played by the father. Additionally, as
discussed in the methods chapter, the selected sample differed from the original SECCYD
sample, including having higher SES, less minorities and lower levels of maternal education.

A second limitation was the use of raw scores for the ratings. Although their use allowed
for direct comparisons across informants, and in particular, comparisons across time, their use
may inhibit the direct application of findings to assessment practices. Raw scores are typically
ignored during actual assessments, in favor of scale scores, such as the T-scores used on the
CBCL/TRF. Further, since differences exist in the items on the CBCL and TRF as published,
only items common across forms were selected for study, resulting in a potential loss of context
specific behavior information. As a result of these methodological decisions, findings may not
directly transfer to assessment practices. In practice, informant-specific items would be included
in summed raw scores, and then calculated into form (CBCL/TRF) specific T-scores
(Achenbach, 2011). These informant-specific scale scores can result in different T-scores even
with the same raw score, with the potential to create a discrepancy with different magnitudes or
direction, or completely erase the discrepancies observed here. Further, items on the CBCL or
TRF unique to the home or school were eliminated from analysis. The elimination of items may
have disproportionately affected teachers’ ratings, as many items eliminated, such as failing to

finish tasks, messy work, or disrupting class, resulting in a downward bias of their ratings.
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A final limitation is the lack of reliability and validity evidence for some measures used
as predictors, including context and parental sensitivity, beyond that provided by study materials.
Specifically, measures with lower reliability are limited in the strength of the relation that they
can have with dependent variables due to the proportion of true variance to total variance. Given
these limitations, it is possible that effects with more reliable measures may result in different
relations between the predictors and the method effects. Further, additional research for evidence
of validity for measures of anxiety and anger was not provided.

Future Directions

Future studies should focus on expanding the current findings longitudinally, including
downward extensions to pre-school samples and upward to include adolescents or adults.
Previous research has noted that comparing multiple informants needs to take into consideration
the child’s developmental level (Achenbach, 2011) and have noted higher levels of agreement as
a child ages (Achenbach et al., 1987). The current research supports a degree of longitudinal
stability for both Father and Teacher-ME. Others have noted stable method effects across
elementary school years using a CTC(M-1) model (Grimm et al., 2009), which models method
effects as the residuals of latent variables. In collaboration with expanding the time period
assessed, the use of latent variables will help to parse out the effects of true score variables, free
from the influence of measurement error. For example, multimethod latent state trait models,
allows for the parsing of influences from the traits, time period, and simultaneous or longitudinal
effects, may prove beneficial (Courvoisier, Nussbeck, Eid, Geiser, & Cole, 2008). However, it
should be noted, the expense of obtaining measures from multiple informants at multiple times

may become prohibitive and analysis increasingly complex (Courvoisier et al., 2008).
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A second focus for future study should be the testing of other broadband behavioral
rating scales, including the BASC-2 (Reynolds & Kamphaus, 2004) and its pending revision
(BASC-3, Reynolds & Kamphaus, 2015), a popular scale commonly used in school-based
assessments (e.g., Myers, Bour, Sidebottom, & Murphy, 2010). Informant discrepancy research
has largely utilized forms from the ASEBA (e.g., Grigorenko et al., 2010; Penney & Skilling
2012; Van der Ende & Verhulst, 2005). It is not expected that the observed results would differ
largely based on the behavior rating scale utilized due in part to the consistent presence of
discrepancies despite using reliable scales (De Los Reyes, 2011). However, research has
indicated mean differences between different scales in specific populations (e.g., preschool-age
children; Myers et al., 2010). Testing the generalizability of the informant discrepancy
phenomenon as not restricted to the ASEBA is important to further research.

A third focus for future study should include the use of self-report measures, particularly
if the sample extends the age range to adolescence. Previous research has noted the presence of
differences between self-report and other report (e.g., Van der Ende & Verhulst, 2005;
Grigorenko et al., 2010), consistent with the actor-observer phenomenon (Jones & Nisbett,
1972), one aspect of De Los Reyes and Kazdin’s (2005) Attribution Bias Context theory.
Further, self-reported ratings for internalizing behaviors have been described as “essential” (p.
340, Merrell, 2008). Particularly in adolescents, some have noted the adolescent themselves
provide valuable information on otherwise unobservable behavior (Van de Ende & Verhulst,
2005). However, self-report ratings were unavailable for the selected assessment periods in the
NICHD SECCYD. The use of child or adolescent self-report may help to clarify context based

differences, observed in part in the larger mother-teacher discrepancies.
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Future study should also focus on teachers’ characteristics as contributing factors that
may influence their ratings. Despite the wide body of literature exploring the influence of
parents’ (particularly mothers) characteristics on ratings of their child, limited research has been
conducted on how teacher characteristics may influence discrepancies. Recent study, using a
sample from the SECCYD, reported teachers’ self-efficacy and years of experience were related
to more consistency between mothers and teachers’ ratings (Low et al., 2015). That study
provides preliminary evidence that teacher characteristics likely influence ratings, similar to
findings from the current study of the influence of mothers’ intrapersonal characteristics on
discrepancies.

The positive relationship between levels of behavior and discrepancies provides potential
evidence that more assessments conducted on a clinical population could expect smaller
discrepancies. The comparison of clinical, sub-clinical, and normative populations would further
assist clinicians, informing them of expected differences between raters. However, research has
rarely, if ever, considered different types of populations with the same study or compared the
strength of the relationship in a clinical sample. In addition, continued study of the practical
influence of informant discrepancies on diagnostic decisions (i.e., do the discrepancies result in
different rates of diagnosis; e.g., Langberg et al., 2010) are needed to determine the implications
of informant discrepancies for diagnostic decisions. Despite their statistical significance, this
continued study of the practical significance is vital to practical application.

Finally, study of the bidirectional influence of a child’s behaviors on parents’ ratings and
psychological symptoms, and vice versa, would clarify the effects of parent symptoms on child
behavior. The relation between parents symptoms have on behavior is well-established, but

understanding the direction of influence, whether it be unidirectional or bidirectional, would
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inform both the informant discrepancy and developmental psychopathology literature. The use
of a longitudinal cross-lagged panel model with parent symptoms and parents ratings of child

behaviors would be conducive to this type of model.
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