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Use of behavior rating scales is the most common method for treatment screening and for 

evaluating treatment outcome among young children. A number of rating scales available to 

screen and assess treatment outcome among young children for behavior problems have strong 

psychometric properties; however, the psychometric properties have been established in studies 

with primarily European American children and may not be equivalent when the scales are 

administered to different racial/ethnic groups. The term “measurement equivalence” refers to the 

extent to which the psychometric properties of an instrument are similar across groups. The use 

of nonequivalent rating scales is problematic if used to screen children from diverse samples that 

include both racial/ethnic minorities and European Americans. Nonequivalent rating scales are 

also problematic if used to compare treatment outcomes between different racial/ethnic groups.  

This study examined the cross- racial measurement equivalence of a behavior rating scale 

commonly used in screening and evaluating treatment outcomes, the Eyberg Child Behavior 

Inventory (ECBI). Specifically, this study examined measurement equivalence of the three 

subscales of the ECBI Intensity Scale (Oppositional Defiant Behavior, Attention Difficulties, and 

Conduct Problems) between low-income African American and European American children 
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ages 3 to 6 years. Discriminative and convergent validity of the ECBI Intensity Scale subscales 

with 4- to 6-year-old European American and African American children were examined.  

Results supported the configural, metric, and scalar invariance of the ECBI Intensity Scale 

factors between African Americans and European Americans. Furthermore, evidence was found 

for convergent validity of the Intensity Scale factors with CBCL subscales separately for both 

racial groups. We failed to find evidence for the discriminant validity of the Intensity Scale 

factors with the CBCL Anxious/Depressed subscale for either group. Implications of this study 

for screening and evaluating treatment outcomes of young low-income African American and 

European American children are discussed. 

 



CHAPTER 1 
INTRODUCTION 

Background 

Psychological problems in childhood are commonly conceptualized on one of two 

dimensions, one of which is labeled externalizing and consists of disruptive, delinquent, 

hyperactive, and aggressive behaviors (Frick & Kimonis, 2005). Approximately half of 

preschool-age children with externalizing behaviors continue to show significant symptoms at 

school-age (Campbell & Ewing, 1990) and early adolescence (Pierce, Ewing, & Campbell, 

1999). Externalizing behaviors in early childhood have been associated with a number of 

negative long-term outcomes including antisocial behavior, adolescent delinquency, and 

substance abuse (Gunter, Arndt, Riggins-Caspers, Wenman, & Cadoret, 2006; Loeber, Keenan, 

& Zang, 1997). In addition to those negative outcomes, externalizing problems of preschool-age 

children are associated with academic difficulties during later school-age years (McGee, Prior, 

Williams, Smart, & Sanson, 2002). Because externalizing behavior is enduring (Loeber, 1991) 

and often worsens without treatment (Loeber, 1982), early screening, treatment, and evaluation 

of treatment outcomes are important. 

Early screening, treatment, and evaluation of treatment outcome among ethnic minorities 

are particularly needed. Young ethnic minority children ages 2-7 with externalizing behavior 

problems are less likely to receive needed treatment compared to non-Hispanic white children 

(Thompson, 2005). A recently proposed model of help-seeking behavior for attention-deficit 

hyperactivity disorder (ADHD) described several factors shown to affect treatment utilization for 

ethnic minority children, including  both inadequate screening and quality of treatment in some 

service sectors (Eiraldi, Mazzuca, Clarke, & Power, 2006). Ensuring adequate screening and 
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treatment evaluation among young ethnic minority children is an important step in eliminating 

racial/ethnic disparities in services for externalizing behavior. 

Behavior rating scales are commonly used for screening behavior problems as well as 

evaluating treatment outcomes of young children because of their ease of administration and 

amenability to normative comparison. Although the number of child behavior rating scales has 

increased dramatically in recent years (Kampaus, Petoskey, & Rowe, 2000) and increased 

attention has been given to the psychometric characteristics of the scales (Bagner, Harwood, & 

Eyberg, 2006), a review of the literature shows that few studies have examined the psychometric 

properties of behavior rating scales with ethnic minority children (Tyson, 2004).This gap in the 

literature is problematic given the adequacy of a rating scale to screen and evaluate treatment 

outcomes may not extend to ethnic minority children due to differences in scale reliability or 

validity (Knight & Hill, 1998). Studies are needed to examine the psychometric properties of 

rating scales for ethnic minority children. 

Two types of research designs, following either an emic or etic approach, are often used to 

examine the psychometric properties of rating scales for ethnic minority populations. These 

include (a) within-group designs in which one ethnic group is studied (emic approach), and (b) 

cross-ethnic comparative designs (etic approach) in which two or more ethnic/racial groups are 

compared. Concerns in the literature regarding the limitations and benefits of the two research 

designs are discussed below. 

Benefits of Within-Group Psychometric Studies 

Researchers have noted that cross-ethnic designs are used more frequently than within-

group designs (Ponterotto, 1988), and conclusions from cross-ethnic studies have often 

suggested that ethnic minorities are “deficient” in the area under study (Graham, 1992). These 

conclusions have a high cost to society because they may perpetuate racial and ethnic 
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stereotypes. These negative kinds of study reports can be decreased by the use of within-group 

designs. 

It is also increasingly recognized that race/ethnicity (e.g., Hispanic/Latino group 

membership) is not an explanatory variable in cross-ethnic designs (Helms, Jernigan, & 

Mascher, 2005). In response to this growing recognition, some researchers propose that cross-

ethnic designs include examination of theoretically-driven factors to explain racial/ethnic 

differences, such as immigration status, cultural beliefs and values, and socioeconomic status 

(Alvidrez, Azocar, & Miranda, 1996). However, the numerous potential factors that could be 

studied are a challenge to cross-ethnic designs, and there is a dearth of theory to guide such 

investigation (Hunsley & Mash, 2007). Within-group designs avoid this challenge and provide a 

way to conduct research that respects racial/cultural differences by evaluating racial/ethnic 

groups separately (Tucker & Herman, 2002). 

Several additional benefits of within-group psychometric studies should be noted. Within-

group studies allow understanding of the psychometric properties of an assessment instrument 

within particular ethnic groups. Furthermore, within-group designs that evaluate existing 

measures developed with primarily European American samples allow examination of whether 

items need to be added or excluded for specific ethnic groups (e.g., Lambert, Rowan, Lyubansky, 

& Russ, 2002). 

Limitations of Within-Group Designs 

Although within-group designs have a number of strengths, a particular limitation of this 

approach is important to note. Limitations of within-group psychometric designs include an 

inability to determine the presence of differences in the psychometric properties of assessment 

instruments used for screening or treatment evaluation in studies containing diverse samples. 

Cross-ethnic designs, however, can be used to eliminate this limitation. 
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Benefits of Cross-Ethnic Psychometric Studies  

Cross-ethnic research designs allow examination of the equivalence of psychometric 

properties of an assessment instrument across groups. Examining equivalence across groups is 

important to achieve the goal of using assessment instruments that are equally valid and reliable 

across ethnic/racial groups and to advance evidence-based assessment for diverse groups. 

Evidence-based assessment (EBA) has been defined as using (a) instruments that are 

psychometrically sound for each purpose they are used; (b) an assessment process (selection, 

use, and interpretation of an instrument, and integration of data), that has been empirically 

evaluated; (c) research and theory to guide the selection of constructs to be assessed; and (d) 

research and theory to guide the selection of an assessment process (Hunsley & Mash; 2007). 

Identifying rating scales that produce similarly strong psychometric properties across 

racial/ethnic groups will support the EBA movement in clinical psychology (American 

Psychological Association Presidential Task Force on Evidence Based Practice, 2006; Hunsley 

& Mash; 2007). Specifically, to evaluate treatment outcome using cross-ethnic designs, rating 

scales that are psychometrically valid across groups are needed to ensure that any differences 

found between groups are not due to differences in scale functioning. Furthermore, to screen 

young children in studies and settings that include diverse samples, a rating scale with 

demonstrated “measurement equivalence” among groups represented in the setting and sample 

should be used to ensure that children from all the ethnic/racial groups are selected for further 

assessment in a comparable manner. In sum, both within-group and cross-ethnic research designs 

have unique strengths that are needed to address, develop, and identify appropriate methods for 

screening and evaluating treatment outcome among diverse racial/ethnic children with 

externalizing behavior. Our previous investigations have focused on within-group examinations 

and this study will be a cross-ethnic approach and examination of measurement equivalence. 
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Measurement Equivalence 

Formal examination of measurement equivalence (ME), also termed measurement 

invariance, indicates the extent to which an assessment instrument, such as a rating scale, has 

similar reliability and validity across two or more racial/ethnic groups. ME has been defined as 

the degree to which the psychometric properties of an instrument are similar across groups 

(Knight & Hill, 1998). Demonstration of measurement equivalence is a logical prerequisite to the 

evaluation of hypotheses regarding group differences (Vandenberg & Lance, 2000). For 

example, if no evidence of ME for African Americans and European Americans on a depression 

inventory exists, it would remain unclear whether mean group differences were due to true 

differences in the severity of depression or to differences in measurement functioning of the 

inventory. 

Confirmatory factor analysis (CFA) is an analytic strategy that allows examination of ME 

between groups. A comprehensive review of studies that examined ME using a confirmatory 

factor analytic strategy identified five indices of ME in these studies (Vandenberg & Lance, 

2000). These indices, shown in Table 1, can be defined by the type of measurement parameter 

they examine (See Table 1-1). 

Based on their review, Vandenberg and Lance (2000) recommended that the sequence of 

statistical tests examining each type of ME proceed in a set order when conducting the CFAs. 

Specifically, they suggested that four indices be examined in the order A-D in Table 1. 

Vandenberg and Lance (2000) suggested that index (E), invariant uniquenesses, should only be 

evaluated in conjunction with examination of factor variances across groups to determine the 

equivalence of latent factor reliability between groups. Evaluation of invariant uniquenesses is 

inconsequential when examining measurement equivalence (Byrne, 1998). 
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Vandenberg and Lance (2000) also suggested no further tests are needed, and that it should 

be concluded that measurement equivalence exists, if examination of invariant covariance (step 

A) indicates the variance covariance matrices are the same across groups. They suggest that if 

examination of invariant covariance indicates the covariance matrices are not the same across 

groups, steps B-D should be performed to determine the specific index/ indices that are 

nonequivalent. However, others have indicated this guideline is problematic. Byrne (1998) noted 

examination of invariant covariance often produces inconsistent findings regarding measurement 

equivalence across groups. Specifically, there are cases in which the covariance matrices 

between groups are equivalent, but further examination of additional specific indices of ME 

show the groups are non-equivalent (Byrne, 1998). Beginning measurement equivalence 

evaluation with examination of configural invariance (step B) helps prevent concluding that 

groups are equivalent when they are not. 

Eyberg Child Behavior Inventory 

The measure of interest in this study is the Eyberg Child Behavior Inventory (ECBI) 

Intensity Scale. The ECBI Intensity Scale is a 36-item parent-report scale of child disruptive 

behavior frequency that is often used in research settings as a screening measure for 

identification of children in need of treatment, and often used as an outcome measure of child 

behavior change following treatment (Eyberg & Pincus, 1999). It is also increasingly used for 

tracking the change in child behavior over the course of treatment. Tracking change during 

treatment can provide more effective treatment decisions than use of clinical judgment alone, 

which in turn improves outcome (Lambert et al., 2003, Hunsley & Mash, 2007). 

Good psychometric properties have been demonstrated for the ECBI Intensity Scale, 

including high internal consistency (Gross et al., 2007), 10-month test-retest stability 

(Funderburk, Eyberg, Rich, & Behar 2003), and concurrent validity (Boggs, Eyberg, & 
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Reynolds, 1990; Gross et al., 2007). In addition, the discriminative power of the ECBI has been 

confirmed (Rich & Eyberg, 2001). In the Rich and Eyberg study, the ECBI Intensity Scale 

classified 91% of children correctly according to diagnostic status, with 88% of diagnosed 

children correctly classified and 96% of non-diagnosed children correctly classified. Normative 

data for the ECBI Intensity Scale have also been provided for some cross-cultural samples. For 

example, the ECBI has been normed for children from Barcelona (Garcia-Tornel et al., 1998) 

and from Norway (Reedtz et al., 2008), among others. 

Burns and Patterson (2000) published an exploratory factor analysis using maximum 

likelihood extraction and oblique rotation of the ECBI Intensity Scale and examined each of one, 

two, three, four, five, six, and seven factor solutions of externalizing behavior for the 36 ECBI 

intensity items within a community sample. These researchers concluded the ECBI was best 

represented by a four factor solution, identified as Oppositional Behavior toward Adults, 

Inattentive Behavior, Conduct Problem Behavior, and an uninterpretable factor. They did not 

explain their decision to accept a four factor solution over a three factor solution; the 4-factor 

solution provided substantially less conceptual clarity than their three factor solution, which they 

labeled as Oppositional Behavior toward Adults, Inattentive Behavior, and Conduct Problem 

Behavior. They did not report examining the scree plot to determine the most meaningful factor 

solution (Burns and Patterson, 2000). 

Burns and Patterson (2000) further conducted CFA on their 4-factor solution using a 

second random sample. Fewer than the complete list of items in the first three factors of their 

EFA was included in CFA to explore their one-, two-, and three-factor structure of the ECBI 

Intensity Scale (Burns & Patterson, 2000).  Exclusion from their CFAs of select items found in 
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the first 3 factors of their EFA is problematic because the excluded items were dropped without 

the use of guidelines to evaluate the EFA factor loadings. 

Weis, Lovejoy, and Lundahl (2005) conducted a CFA of the three ECBI factors identified 

by Burns and Patterson (2000), including the smaller subset from the 36 ECBI items among a 

preschool-age sample. These authors found support for the Burns and Patterson (2000) factor 

solution as well as evidence showing that each of the three factors differentiated children with 

externalizing problems from children without significant externalizing problems (Weis et al., 

2005). 

Gross et al. (2007) further examined the Burns and Patterson (2000) 3- factor solution with 

a diverse ethnic/racial (non-Hispanic White, African American, and Latino) and income 

community sample of young children ages 2 to 4 using CFA. Their results showed that the Burns 

and Patterson 3-factor solution fit significantly worse than a single-factor structure among the 

racially and economically diverse sample; however, their study did not examine whether the 3-

factor structure was invariant across groups. Furthermore, their study did not report whether the 

3-factor structure was adequate in a diverse racial sample. Thus, the adequacy of the 3-factor 

structure in a diverse sample and the measurement equivalence of the 3-factor structure remains 

unknown.  The authors did find support for the convergent validity of the ECBI Intensity Scale 

and the Child Behavior Checklist externalizing subscale (CBCL 1 ½– 5; Achenbach & Rescorla, 

2000) separately for the African American, Latino, and non-Hispanic White samples. 

Sterns and Johnson (2008) recently conducted an exploratory factor analysis using 

principal axis factoring with oblique rotation of the ECBI Intensity Scale. Their study was 

conducted using a clinical sample of 181 children (mean age of 8 years), of whom 76% were 

Caucasian, 18% African American, and 6% from other racial /ethnic backgrounds, and all of 
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whom were diagnosed with ADHD.  These researchers identified a 3-factor solution based on 

information provided by the scree plot and examination of conceptually meaningful factors. 

They found that 25 (of 36) items had loadings above .40 on one of the three factors, which they 

labeled Oppositional Defiant Behavior, Attention Difficulties, and Conduct Problems. These 

three factors included symptoms that comprise disorders in the Diagnostic and Statistical Manual 

of Mental Disorders (DSM-IV-TR; American Psychiatric Association, 2000) including 

Oppostional Defiant Disorder, Attention-Deficit Hyperactivity Disorder, and Conduct Disorder, 

respectively. The remaining 11 items had loadings of .28 or above on one of the three factors. 

The three factors demonstrated good internal consistency and both concurrent and discriminant 

validity (Sterns & Johnson, 2008). Evidence of concurrent validity was demonstrated by 

significant associations among the ECBI subscales and various subscales of the Conners’ Parent 

Rating Scale-Revised (CPRS-R:L; Conners, 1997) as well as the Behavioral Assessment Scale 

for Children (BASC; Reynolds & Kamphaus, 2004). Specifically, the ECBI Oppositional Defiant 

Behavior factor was significantly correlated with the Oppositional Behavior subscale of the 

CPRS and the Aggression subscale of the BASC (Reynolds & Kamphaus, 2004). The ECBI 

Attention Difficulties factor was significantly associated with the ADHD Index and DSM-IV 

Inattention subscales of the CPRS and with the Attention Problems subscale of the BASC. The 

ECBI Conduct Disorders factor was correlated with the Conduct Problems subscale of the 

BASC. Evidence of discriminant validity of the ECBI factors was provided by results indicating 

that none of the factors were significantly associated with the Anxious/shy subscale of the CPRS 

or the Anxiety subscale of the BASC. Although previous studies have found a three-factor 

structure of the ECBI with CFA using three of the factors identified by Burns and Patterson 

(2000), no study has specifically examined the generalizability of these findings to ethnic 
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minority children. The Sterns and Johnson (2008) study clearly followed recommended 

statistical guidelines to determine factor structure. The racial/ethnic composition of their sample 

was primarily European American, leaving ME of the Sterns and Johnson (2008) factor structure 

between racial/ethnic groups unknown. 

Preliminary Studies 

Reference Point Data for the ECBI Intensity Scale among African Americans 

In a pilot study, we determined ECBI Intensity Scale reference point data for African 

Americans using a community sample of 154 African American boys and girls ages 3, 4, and 5, 

with an equal gender representation at each age level (Butler, Eyberg, & Brestan, 2005). The 

mean score for the Intensity Scale was 96.3 (SD = 35.2), and scores ranged from 36 to 217. 

Analysis of skewness and kurtosis indicated normal Intensity Scale distribution (skewness = .80; 

kurtosis = .58). The mean score for the Problem Scale was 7.29 (SD = 8.47), ranging from 0 to 

36. The Problem Scale was slightly negatively skewed (skewness = 1.23; kurtosis = .73). 

Means Scores and Reliability of the ECBI Intensity Scale among African Americans 

Also as part of the pilot study, we examined score distributions and reliability estimates of 

the ECBI Intensity Scale (Butler, Eyberg, & Brestan, 2005). Results indicated high internal 

consistency ( = .94). We also compared the mean Intensity Scale score from this sample with 

the published normative data based on a predominantly European American sample (Eyberg & 

Pincus, 1999; Colvin, Eyberg, Adams, 1999) and found no significant difference, suggesting that 

the clinical cutoff scores established in the general standardization sample may be adequate for 

use with African American preschoolers. The intensity scores were marginally stable in the 

absence of treatment [one-week test-retest correlation, r(n = 28) = .58, p < .05].  
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Validity of the ECBI Intensity Scale among African Americans 

In a second pilot study (Butler, Fernandez, & Eyberg, 2007), we examined the concurrent 

validity of the ECBI Intensity Scale with the Child Behavior Checklist Aggression Subscale 

(CBCL; Achenbach 1991) in a community sample of 40 African American caregivers of children 

ages 4 to 10 years. Results provided evidence of concurrent validity for the Intensity Scale (r = 

.75). 

Findings from these two preliminary psychometric studies provide evidence for the 

validity and reliability of the ECBI with African Americans. However, without evidence of the 

ME of the ECBI factors, the factors cannot confidently be interpreted for either treatment 

screening or treatment outcome comparisons examining racial/ethnic groups. Cross-ethnic 

treatment outcome comparisons are important to determine whether new or existing treatments 

developed and evaluated with primarily European Americans are equally effective with ethnic 

minority groups. Cross-ethnic treatment outcome research is also necessary to identify cultural or 

other factors that account for ethnic differences in treatment outcome. The identification of 

cultural or other factors will inform adaptations for treatments developed and evaluated with 

primarily European Americans to maximize their effectiveness with ethnic minority groups. 

Study Purposes and Specific Aims 

The purposes of this study were two-fold. The first purpose was to examine the ME of the 

ECBI Intensity Scale factor scores identified by Sterns and Johnson (2008) between young 

European American and African American children ages 3 to 6 years. Specifically, we planned 

to examine the ECBI Intensity Scale factors for European American and African American 

children using Vandenberg and Lance’s (2000) recommendation regarding the sequence of 

statistics for examining three indices of ME, including configural invariance, metric invariance, 

and scalar invariance. Examination of covariance invariance was not planned because this test 
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often produces inconsistent findings (Byrne, 1998). In addition, examination of invariant 

uniquenesses was not conducted because it is not important in determining ME (Byrne, 1998). 

Based on our preliminary studies showing good reliability and validity of the ECBI Intensity 

Scale with young African American preschoolers, it was hypothesized that measurement 

equivalence would be found by examination of the following indices of measurement 

equivalence: configural invariance, metric invariance, and scalar invariance. 

The second purpose of this study was to examine the reliability and convergent and 

discriminant validity of the ECBI Intensity Scale factors among young African American and 

European American preschoolers, separately. We expected to replicate the reliability and validity 

results of the factors found by Sterns and Johnson (2008) in a sample of predominately European 

American children. Specifically, we planned to examine Cronbach’s alpha to establish the 

internal consistency of the factors with African American and European Head Start families. We 

also examined convergent validity by evaluating correlations between the (a) ECBI Oppositional 

Defiant Behavior factor score and the score on the Aggressive Behavior subscale of the Child 

Behavior Checklist (CBCL; Achenbach, 1991); (b) ECBI Attention Difficulties factor score and 

the CBCL Attention Problems Subscale score; and (c) ECBI Conduct Problems factor score and 

the score on the CBCL Delinquent Behavior Subscale. Lastly, we examined discriminant validity 

by examining three correlations between the ECBI factors and the Anxiety/Depression Subscale 

of the CBCL. Nonsignificant correlations between the ECBI factors and the Anxious/Depressed 

Subscale would indicate discriminant validity.



 

Table 1-1. Indices of Measurement Equivalence 
Measurement Equivalence 
Index 

 
Measurement Parameter Examined 

A. Invariant covariance covariance matrices are examined between groups 
B. Configural invariance patterns of factor loadings are examined between groups 
C. Metric invariance factor loading coefficients for like items are examined between 

groups 
D. Scalar invariance intercepts of like items’ regressions on the item without 

measurement error (i.e., latent variable) are examined between 
groups 

E. Invariant uniquenesses items’ unique variances for like items are examined between 
groups 
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CHAPTER 2 
METHODS 

Participants 

Participants were the primary female caregivers¹ of children ages 3 to 6 who participated in 

one of two studies (Study A and Study B) conducted with Head Start families enrolled in 

Alachua County (Querido, 2004). Head Start is a national program for promoting school 

readiness by enhancing children’s social and cognitive development through educational, health, 

nutritional, social, and other services to enrolled children and families (U.S. Department of 

Health and Human Services, 2008). Head Start families were a focus of this study because 

research has indicated that Head Start preschoolers demonstrate higher levels of physical 

aggression than other child care samples (Kupersmidt, Bryant, & Willoughby, 2000). In addition, 

ethnic/racial disparities have been found in the number of Head Start children with significant 

externalizing behavior on some screening instruments (Serna, Nielsen, Mattern, & Forness, 

2002). These findings underscored the importance of examining measurement equivalence of 

instruments frequently used in screening and evaluating treatment outcomes within this 

population. 

Study A Particiants 

Study A assessed the prevalence of externalizing behavior in the Alachua County Head 

Start population using the Eyberg Child Behavior Inventory. Study A participants included 278 

(70%) African American mothers and 119 (30%) European American mothers of 3- to 6-year old 

boys (53%) and girls (47%). The mean age of the African American mothers was 30 (SD = 8.82; 

Range = 18-70), and the mean age of European American mothers was 31.4 (SD = 8.16; Range = 

19 –70). The majority of African American (90%; N = 251) and European American caregivers 

(92%; N = 110) were the biological mother of the child they rated. Please see Table 2 for the 

23 



female caregivers’ education, marital status, and income by ethnic/racial group. All mothers 

reported family income level at or below $30,000 indicating a low-income skewed sample. Data 

from participants in Study A were used to examine the measurement equivalence of the ECBI 

Intensity Scale factors. 

Study B Participants 

Study B participants included a subset of participants from Study A. The purpose of Study 

B was to provide normative data for several measures within the Alachua County Head Start 

population, including the Child Behavior Checklist (CBCL; Achenbach, 1991). Families who 

participated in Study A were asked if they were interested in participating in Study B. Seventy-

five percent (N = 203) of Study A families indicated interest in participating in Study B. Among 

those who indicated interest, 200 were randomly selected for participation in Study B. Due to 

attrition (36% attrition rate), a total of 128 mothers participated in Study B and were 63% (n = 

81) African American and 37% (n = 47) European American. In the present study, participant 

data on the CBCL collected during Study B and data on the ECBI from Study A were used to 

examine the reliability, convergent validity, and discriminant validity of the ECBI Intensity Scale 

factors with data on the CBCL. 

Instruments 

Instruments Administered During Study A 

Demographic questionnaire: A demographic questionnaire was administered to obtain 

information about the mothers and children in the study. Child information included age, gender, 

and race. Maternal information included age and race. Information on family income as well as 

maternal education level and marital status was also obtained. 

Eyberg Child Behavior Inventory Intensity Scale (ECBI; Eyberg & Pincus, 1999): 

The ECBI is a 36-item parent report measure of child disruptive behavior that contains two 
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scales: The Problem Scale assesses the number of child behaviors that parents describe as a 

problematic for themselves, and the Intensity Scale assesses the frequency of disruptive 

behaviors that a child exhibits. Only the Intensity Scale was used in this study. The Intensity 

Scale has demonstrated good internal consistency, test-retest stability, and sensitivity to 

treatment change in clinic-referred children from primarily European American samples 

(Eisenstadt, McElreath, Eyberg, & McNeil, 1994; Funderburk et al., 2003; Nixon Sweeny, 

Erickson, & Touyz, 2003). Investigation of the ECBI with an African American sample of 3- to 

5-year-olds demonstrated high internal consistency and test-retest stability with this group 

(Butler, Eyberg, & Brestan 2005). A subset of the ECBI items (25 items) was used to examine 

the measurement equivalence of the three factors identified by Stern and Johnson (2008). 

Instruments Administered During Study B 

Child Behavior Checklist for 4 to 18 year olds (CBCL/ 4-18; Achenbach, 1991): The 

CBCL measures a variety of areas of child functioning. The CBCL/4-18 contains 118 problem-

behavior items rated by parents on a 3-point scale from (0) not true, to (2) very true or often true. 

Several subscales from the CBCL were used in this study including the Aggression (20 items), 

Anxious/Depressed (14 items), Attention Problems (11 items), and Delinquent Behavior 

Subscales (13 items). Cronbach’s alphas that have been reported for these subscales are: 

Aggression (.92 ), Anxious/Depressed (.87), and Attention Problems (.84), Delinquent Behavior 

(.74). For the African Americans in this study, Cronbach alphas were as follows: Aggression 

(.84), Anxious/Depressed (.70), Attention Problems (.73), and Delinquent Behavior (.54). For the 

European Americans, Cronbach alphas were: Aggression (.90), Anxious/Depressed (.68), 

Attention Problems (.80), and Delinquent Behavior (.55). 
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Procedures 

Study A Procedures 

For Study A, questionnaire packets were sent to teachers of Head Start Centers. Teachers 

distributed the packets to the mothers of children in their classrooms. Questionnaire packets 

included the ECBI and the demographic questionnaire as well as a letter requesting that parents 

complete the questionnaires, provide their phone number if interested in participating in Study B, 

and return the packets to their child’s teacher. Parents were given a $4 valued gift certificate for 

returning the completed questionnaires. Teachers mailed returned packets in a self-addressed, 

stamped box to the study investigator one month after the packets were distributed to parents.  

Study B Procedures 

A subset of Study A mothers who indicated interest in further participation were selected 

for participation in Study B. These selected mothers were contacted via telephone and asked if 

they were still interested in participating in Study B.  Mothers who confirmed interest were 

mailed a consent form, self-addressed stamped envelope, and a questionnaire packet that 

included the CBCL for their review. Mothers who returned their consent form in the envelope 

via mail were contacted to complete the questionnaires via telephone, including the CBCL. 

Mothers were mailed $15 for their participation. 

Examination of Study A and B Differences in Demographics and ECBI Scores 

We examined whether participants in Study A who did not participate in Study B differed 

from participants in Study B in marital status, education, and income. Chi-square statistics 

indicated that Study A participants who did not participate in Study B did not differ from Study 

B participants in marital status, education, or income (See Table 3). Furthermore, Study A 

participants who did not participate in Study B (M = 96.43, SD = 34.12) did not differ from 

Study B participants (M = 103.53 SD, = 34.84) in ECBI Intensity scores t = 1.92 (395); p = .56.  
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Table 2-1. Study A Female Caregivers’ Education, Marital Status, and Income by Racial Group  
 % of AAa caregivers  % of EAb caregivers 
Highest Education Level Completed   
     Junior High School 3 5
     Some High School 18 15
     High School 22 27
     Some College 50 35
     College 7 15
     Postgraduate education 0 3
Marital Status 
     Married 20 50
     Divorced 7 22
     Single 62 21
     Widowed 2 2
     Separated 9 5
Yearly Income Range 
     Below 5,000 25 8
     5,000-10,000 24 18
     10,001-20,000 34 38
     20,001-30,000 17 36
aAA = African American. b EA = European American. 

Table 2-2. Examination of Differences in Demographic Variables between Study A Participants 
Who Did Not Participate in Study B and Study B Participants  

 χ² df p value 
Demographic Variables    
     Marital Status 7.40 4 .12
     Highest Level of Education 6.26 4 .18
     Income Range 3.79 3 .29
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CHAPTER 3 
OVERVIEW OF STATISTICAL PROCEDURES 

Examination of Measurement Equivalence 

The extent to which the Sterns and Johnson (2008) ECBI Intensity Scale factors are 

equivalent among African Americans and European Americans was determined based on 

findings from confirmatory factor analysis (CFA). Analyses were conducted in the M-Plus 

statistical program using the theta parameterization. This program was used because it allows 

evaluation of models using the robust weighted least squares estimator (WLSMV). The WLSMV 

estimator is recommended for use with non-normal data (such as a likert scale item data) to 

decrease the likelihood of inaccurate model estimation. Specific problems related to inaccurate 

model estimation include: (a) weakened relationships among questionnaire items, (b) production 

of meaningless factors, and (c) inaccurate parameter estimations (Brown, 2006). Our pilot ECBI 

data from African American families (Butler, Eyberg, & Brestan, 2005) support the use of the 

WLSMV estimator in this study. Specifically, results showed that 12 ECBI Intensity Scale items 

were non-normally distributed and negatively skewed (Butler, Eyberg, & Brestan, 2005). 

Recommendations by Vandenberg and Lance (2000) guided the order in which indices of 

ME were examined. A test of covariance invariance was not conducted because this test often 

produces inconsistent findings regarding measurement equivalence (Byrne, 1998). A test of 

invariant uniquenesses was also not conducted because this test is unimportant to the 

examination of measurement equivalence in the absence of examination of factor variance 

equivalence (Cole & Maxwell, 1985). In addition, when categorical data (such as likert scale 

data) are being evaluated in the examination of measurement equivalence, examination of the 

equivalence of factor loadings (metric equivalence) cannot be examined without simultaneous 

examination of the equivalence of intercepts (scalar equivalence) because the item probability 
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curve is influenced by both parameters (Muthén & Muthén 1998-2007). Therefore, the plan of 

analysis proceeded in the following order: examination of configural invariance followed by 

simultaneous examination of metric and scalar invariance. A number of fit indices were 

evaluated to make an overall decision regarding model fit (Brown, 2006). These indicators 

included the chi-square statistic (χ²), root mean square error of approximation (RMSEA), 

comparative fit index (CFI), and the Tucker-Lewis index (TLI). A non-significant χ², an RMSEA 

less than .08, and CFIs and TLIs greater than .90 suggested good model fit (Brown, 2006; Hu & 

Bentler, 1999). Adequate model fit was determined if at least 2 of the 4 indices suggested good 

model fit. 

Examination of Reliability and Convergent and Discriminant Validity 

We planned to conduct bivariate correlations to examine the convergent and discriminant 

validity of the ECBI factors. Specifically, to examine convergent validity, we conducted 

correlations between the following: (a) the ECBI Oppositional Defiant Behavior factor score and 

the score on the Aggressive Behavior subscale of the Child Behavior Checklist (CBCL; 

Achenbach, 1991); (b) the ECBI Attention Difficulties factor score and the score on the CBCL 

Attention Problems Subscale and; (c) the ECBI Conduct Problems factor score and the score on 

the CBCL Delinquent Behavior Subscale. We also examined discriminative validity by 

correlating each of the ECBI factors with the Anxiety/Depression Subscale of the CBCL. Lastly, 

we determined the Cronbach’s alphas for each of the three ECBI factors to examine reliability. 

 

 



CHAPTER 4 
RESULTS 

Descriptive Data 

Means and standard deviations were calculated for the three ECBI factors and the CBCL 

subscales used in this study, and results are included in Table 4-1. Results are provided by racial 

group. Examination of the ECBI Intensity Scale items were non-normally distributed and 

negatively skewed (See Table 4-2 for item means, standard deviations and skewness and kurtosis 

data by racial group). 

Configural Invariance 

Configural invariance was determined based on whether an adequate model fit was found 

for the 3-factor structure using multiple group (two group) confirmatory factor analysis with the 

African American and European American samples. Table 4-3 shows the factor structure 

identified by Sterns and Johnson (2008) that was examined for both racial groups in this study. 

In the multiple group model, factor loadings, item intercepts, and item residuals were not 

constrained to be equal across groups. Furthermore, item residuals were not allowed to correlate. 

The fit of the model was somewhat inadequate, χ²(117, N = 397) = 552.654, p <.01, TLI = .95, 

CFI = .88, RMSEA = .14. 

Because no item residuals were allowed to correlate in the model, modification indices 

(MI) for correlated item residuals were examined in each group to determine whether specific 

residuals of items should be allowed to correlate to achieve a better model fit. Item residuals may 

have relatively high correlations when items are related due to factors other than those specified 

in the model, such as similar wording, similar meaning, or reverse-wording (Brown, 2006). The 

MI provides an approximation of how much the overall model χ² would decrease if a particular 

parameter was freely estimated (e.g., if the residuals of 2 items were allowed to correlate). 
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Modification indices of 3.84 or greater suggest that the overall fit of the model could be 

significantly improved if residuals were allowed to correlate (Jaccard & Wan, 1996). 

Examination of Modification Indices 

Examination of the multiple group model with European American and African American 

caregivers showed that several pairs of items had high correlated residuals as evidenced by high 

MI values for both groups (greater than 5). Findings suggested that an improvement in model fit 

could be obtained by allowing correlation of the residuals of the following pairs of items for both 

racial groups: (a) has temper tantrums and gets angry when doesn’t get own way, which were 

specified to load on the oppositional behavior factor (African American MI = 11.24; European 

American MI = 5.65), (b) verbally fights with brothers and sisters and verbally fights with 

friends own age, which were specified to load on the conduct problems factor (African American 

MI = 12.11 and European American MI = 7.68), and (c) physically fights with sisters and 

brothers and verbally fights with sisters and brothers, which were specified to load on the 

conduct problems factor (African American MI = 185.74 and European American MI = 52.03). 

Notably, the pairs of items listed in (b) and (c) were also found to have high correlated residuals 

in the Gross et al (2007) study. 

Taken together, examination of the modification indices for both groups suggest that 

specific pairs of items are associated due to a common factor other than oppositional behavior 

(i.e., the item pair verbally fights with brothers and sisters and verbally fights with friends own 

age) and conduct problems (i.e., the item pair verbally fights with brothers and sisters and 

verbally fights with friends own age and the item pair physically fights with sisters and brothers 

and verbally fights with sisters and brothers). Thus, configural invariance was reexamined by 

adjusting the model to allow correlation of the residuals of these 3 pairs of items. 
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Configural Invariance Allowing Correlation of Residuals of 3 Pairs of Items 

The fit of the model was adequate, χ²(118, N = 397) = 423.491, p <.01, TLI = .97, CFI = 

.91, RMSEA = .11. Specifically, two of the four indices showed good model fit.  Thus, 

configural invariance was supported. See Tables 4-4, 4-5, and 4-6 for factor loadings, item 

thresholds, and factor correlations for this final model, respectively. 

Scalar Invariance 

Scalar invariance was examined by comparing the previous unconstrained model (which 

indicated configural invariance) to one in which factor loadings and item intercepts were 

constrained to equality across racial groups. A chi-square difference test calculated for use with 

categorical data (such as likert scale data) that is provided in the M-Plus Program (Muthén & 

Muthén 1998-2007) was used to determine whether the constrained model fit significantly worse 

than the unconstrained model. Findings showed that the model with constrained factor loadings 

and intercepts across racial had an adequate fit χ²(112, N = 397) = 368.14, p <.01, TLI = .97, CFI 

= .93, RMSEA = .11. Furthermore, this model was not significantly different than the 

unconstrained model χ²(15, N = 397) = 21.09, p =.13. Thus, metric and scalar invariance across 

racial groups was supported. 

Convergent Validity and Discriminant Validity of the 3 ECBI Intensity Scale Factors 

The following results were found for the  European American sample: (a) the Intensity 

Scale Attention Difficulties subscale was significantly correlated with the Attention Problems 

subscale of the CBCL, r =  75; p < .01, (b) the Intensity Scale Oppositional Defiant Behavior  

subscale was significantly correlated with the Aggressive Behavior subscale of the CBCL , r =  

81; p < .01, and (c) the Intensity Scale Conduct Problem subscale was significantly correlated 

with the Delinquent Behavior subscale of the CBCL , r =  54; p < .01. Therefore, support was 

found for convergent validity of the 3 ECBI factors with the European American sample. In 
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contrast, support was not found for the discriminant validity of the 3 ECBI factors with the 

Anxiety/Depression Subscale of the CBCL with the European American sample. Specifically, 

the Anxious/Depressed subscale of the CBCL was significantly correlated with the ECBI 

Oppositional Defiant Behavior ( r =  49; p < .01), Attention Difficulties ( r =  45; p < .01)., and 

Conduct Problems ( r =  35; p < .01) subscales.  

The following results were found for the  African American sample: (a) the Intensity Scale 

Attention Difficulties subscale was significantly correlated with the Attention Problems subscale 

of the CBCL, r =  75; p < .01, (b) the Intensity Scale Oppositional Defiant Behavior  subscale 

was significantly correlated with the Aggressive Behavior subscale of the CBCL , r =  81; p < 

.01, and (c) the Intensity Scale Conduct Problem subscale was significantly correlated with the 

Delinquent Behavior subscale of the CBCL , r =  54; p < .01. Therefore, support was found for 

convergent validity of the 3 ECBI factors with the African American sample. In contrast, support 

was not found for the discriminant validity of the 3 ECBI factors with the Anxiety/Depression 

Subscale of the CBCL with the European American sample. Specifically, the Anxious/Depressed 

subscale of the CBCL was significantly correlated with the ECBI Oppositional Defiant Behavior 

( r =  49; p < .01), Attention Difficulties ( r =  45; p < .01)., and Conduct Problems ( r =  35; p < 

.01) subscales. 

Internal Consistency of the ECBI Intensity Scale Factors 

With the European American sample, adequate internal consistency was found for the 

Oppositional Defiant Behavior subscale ( = .93), Attention Difficulties subscale ( = .88)., and 

the Conduct Problems subscale ( = .72).Adequate internal consistency for the Oppositional 

Defiant Behavior subscale ( = .91), Attention Difficulties subscale ( = .85), and the Conduct 

Problems subscale ( = .80) was also found with the African American sample.



Table 4-1. Means and Standard Deviations of Study Instrument Subscales by Racial Group 
 African Americans European Americans 
ECBI Subscale M SD M SD 
   ECBI Oppositional Defiant Behavior 34.73 14.51 42.11 15.50
   ECBI Attention Difficulties 20.47 8.34 24.33 8.82
   ECBI Conduct Problems 12.60 6.08 12.51 5.34
CBCL Subscale  

   CBCL Aggression 8.70 6.06 9.51 7.64
   CBCL Anxious Depressed 1.93 2.47 1.87 2.29
   CBCL Delinquent Behavior 2.04 1.87 2.26 1.99
   CBCL Attention Problems 2.62 2.38 2.98 3.15
 

Table 4-2. Item Means, Standard Deviations, Skewness, and Kurtosis by Racial Group 
EA Sample AA Sample 

Items 
 Ma SDb Sc Kd Ma SDb Sc Kd 

1. Dawdles in getting dressed 3.35 1.69 .14 .79 2.96 1.53 .33 .45
2. Dawdles or lingers at 

mealtime 
3.75 1.61 .14 1.01 2.84 1.64 .60 .42

3. Has poor table manners 2.82 1.42 .82 .47 2.25 1.24 .83 .02
4. Refuses to eat food presented 3.31 1.63 .26 .90 2.85 1.64 .56 .64
5. Refuses to do chores when 

asked 
3.64 1.65 .40 .64 2.63 1.59 .87 .12

6. Slow in getting ready for bed 3.36 1.69 .54 .52 3.33 1.80 .41 .73
7. Refuses to go to bed on time 3.56 1.76 .32 .86 3.43 1.88 .38 .91
8. Does not obey house rules on 

own 
3.44 1.65 .54 .41 2.79 1.58 .69 .28

9. Refuses to obey until 
threatened with punishment 

3.68 1.61 .13 .62 3.15 1.81 .51 .76

10. Acts defiant when told to do 
something 

3.18 1.66 .68 .39 2.64 1.60 .85 .05

11. Argues with parents about 
rules 

2.98 1.78 .74 .43 1.87 1.39 1.73 2.47

12. Gets angry when doesn’t get 
own way 

4.25 1.77 .11 1.13 3.61 1.83 .23 .92

13. Has temper tantrums 3.37 2.03 .36 1.18 3.03 1.83 .56 .73
14. Sasses adults 3.02 1.79 .61 .77 2.00 1.52 1.71 2.23
15. Whines 4.11 1.64 .08 .84 3.71 1.85 .35 .90
16. Cries easily 3.34 1.53 .35 .85 3.55 1.68 .36 .73
17. Yells or screams 3.28 1.75 .53 .62 2.96 1.61 .65 .35
18. Hits parents 1.78 1.41 2.02 .3.36 1.32 1.02 3.94 16.3
19. Destroys toys and other 

objects 
2.26 1.63 1.33 .93 1.99 1.41 1.60 1.89
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Table 4-2. Continued 
EA Sample AA Sample Items 

 Ma SDb Sc Ma SDb Sc Ma SDb 
20. Is careless with toys and 

other objects 
2.81 1.71 .78 .32 2.21 1.48 1.30 1.07

21.  Steals 1.28 .75 `3.95 18.7 1.20 .65 4.28 20.9
22. Lies 2.19 1.30 1.28 1.57 2.40 1.45 .94 .08
23. Teases or provokes other 

children 
2.19 1.40 1.37 1.37 2.00 1.33 1.52 1.94

24. Verbally fights with friends 
own age 

2.02 1.25 1.56 2.57 2.21 1.41 1.14 .611

25. Verbally fights with sisters 
and brothers 

2.98 1.86 .41 1.12 2.70 1.81 .84 .33

26. Physically fights with friends 
own age 

1.59 1.02 2.29 5.96 1.92 1.35 1.59 1.96

27. Physically fights with sisters 
and brothers 

2.42 1.66 .94 .14 2.43 1.74 1.15 .36

28. Constantly seeks attention 3.61 1.81 .36 1.02 3.32 1.90 .55 .74
29. Interrupts 4.13 1.67 .10 .85 3.29 1.76 .53 .70
30. Is easily distracted 3.60 1.72 .40 .65 3.21 1.76 .57 .56
31. Has short attention span 3.47 1.76 .46 .69 2.98 1.77 .66 .48
32. Fails to finish tasks or 

projects 
3.10 1.53 .49 .36 2.72 1.62 .81 .23

33. Has difficulty entertaining 
self alone 

2.48 1.61 1.15 .66 1.71 1.19 2.07 4.23

34. Has difficulty concentrating 
on one thing 

2.64 1.62 .88 .09 2.31 1.43 1.20 1.10

35. Is overactive or restless 3.17 1.89 .53 .98 2.80 1.89 .86 .45
36. Wets the bed 2.43 1.77 1.24 .52 2.20 1.69 1.34 .67
aM= Mean. bSD= Standard deviation. cS= Skewness. dK= Kurtosis. 
 

 

 



Table 4-3. Sterns and Johnson (2008) Factor Structure  
Factor 1: Oppositional Defiant Behavior Factor 2: Attention Difficulties 
13. Has temper tantrums 30. Is easily distracted 
10. Acts defiant when told to do something 32. Fails to finish tasks or projects 
12. Gets angry when doesn’t get own way 31. Has short attention span 
14. Sasses adults 2. Dawdles in getting dressed 
9. Refuses to obey until threatened with 
punishment 

34. Has difficulty concentrating on one thing 

11. Argues with parents about rules 29. Interrupts 
8. Does not obey house rules on own 1. Dawdles or lingers at mealtime 
17. Yells or screams  
15. Whines  
5. Refuses to do chores when asked  
7.  Refuses to go to bed on time  
4.  Refuses to eat food presented  
Factor 3: Conduct Problems 
23. Teases or provokes other children 21. Steals 
27. Physically fights with sisters and brothers 25. Verbally fights with sisters and brothers 
26. Physically fights with friends own age 24. Verbally fights with friends own age 
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Table 4-4. Standardized Factor Loadings for the Scalar Invariant Model of the ECBI Intensity 
Scale among African American and European Americans 

Items 
 

European American  
(n = 119) 

African American 
(n = 278) 

Oppositional Defiant Behavior   
4. Refuses to eat food presented .44 .49
5. Refuses to do chores when asked .62 .64
7. Refuses to go to bed on time .65 .60
8. Does not obey house rules on own  .81 .72
9. Refuses to obey until threatened with 

punishment 
.86 .78

10. Acts defiant when told to do something  .89 .82
11. Argues with parents about rules .79 .83
12. Gets angry when doesn’t get own way .86 .83
13. Has temper tantrums  .76 .81
14. Sasses adults .80 .82
15. Whines .71 .73
17. Yells or screams  .77 .66
Conduct Problems  
21. Steals .45 .49
23. Teases or provokes other children .67 .81
24. Verbally fights with friends own age .88 .90
25. Verbally fights with sisters and brothers .47 .57
26. Physically fights with friends own age .76 .85
27. Physically fights with sisters and brothers .48 .53
Attention Difficulties  
1. Dawdles or lingers at mealtime .52 .57
2. Dawdles in getting dressed .50 .52
29. Interrupts .81 .78
30. Is easily distracted .83 .83
31. Has short attention span .83 .87
32. Fails to finish tasks or projects .87 .81
34. Has difficulty concentrating on one thing .88 .74

 

 

 



Table 4-5. Completely Standardized Threshold Estimates for the Scalar Invariant Model of the 
ECBI Intensity Scale among African American and (European Americans) 

Items 1 2 3 4 5 6 
Oppositional Defiant Behavior       
4. Refuses to eat food presented -.93

(-.96)
-.21

(-.22)
-.01

(-.01)
.82 

(.85) 
1.20 

(1.24) 
1.90

(1.96)
5. Refuses to do chores when asked -.95

(-1.20)
-.25

(-.31)
-.07

(.09)
.81 

(1.02) 
1.13 

(1.42) 
1.49

(1.88)
7. Refuses to go to bed on time -1.17

(-1.69)
-.46

(-.66)
-.24

(-.35)
.39 

(.56) 
.76 

(1.09) 
1.10

(1.59)
8. Does not obey house rules on 

own  
-1.07

(-2.11)
-.30

(-.59)
.02

(.03)
.74 

(1.46) 
1.04 

(2.05) 
1.46

(2.89)
9. Refuses to obey until threatened 

with punishment 
-1.15

(-2.57)
-.50

(-1.12)
-.26

(-.58)
.48 

(1.07) 
.80 

(1.78) 
1.29

(2.89)
10. Acts defiant when told to do 

something  
-.93

(-2.29)
-.20

(-.49)
.11

(-.27)
.78 

(1.92) 
1.12 

(2.77) 
1.45

(3.59)
11. Argues with parents about rules -.30

(.48)
.25

(.39)
.49

(.78)
1.05 

(1.66) 
1.35 

(2.14) 
1.69

(2.67)
12. Gets angry when doesn’t get own 

way 
-1.52

(-3.07)
-.76

(-1.53)
-.55

(-1.12)
.14 

(.28) 
.48 

(.98) 
1.02

(2.06)
13. Has temper tantrums  -.92

(-1.42)
-.36

(-.56)
-.14

(-.22)
.46 

(.71) 
.79 

(1.23) 
1.25

(1.94)
14. Sasses adults 

 
-.38

(-.62)
.21

(.35)
.47

(.77)
.86 

(1.40) 
1.21 

(1.98) 
1.16

(2.64)
15. Whines -1.64

(-2.30)
-.84

(-1.17)
-.43

(-.60)
.20 

(.29) 
.54 

(.76) 
.94

(1.32)
17. Yells or screams  -1.08

(-2.00)
-.27

(-.50)
.00

(.00)
.64 

(1.18) 
1.03 

(1.90) 
1.39

(2.57)
Conduct Problems  
21. Steals 1.05

(1.23)
1.75

(2.05)
1.89

(2.21)
2.25 

(2.63) 
2.49 

(2.92) 
2.44

(2.51)
23. Teases or provokes other children -.11

(-.14)
.68

(.87)
1.01

(1.30)
1.49 

(1.91) 
1.94 

(2.49) 
2.35

(3.00)
24. Verbally fights with friends own 

age 
-.17

(-.40)
.53

(1.23)
.85

(1.99)
1.49 

(3.49) 
1.78 

(4.16) 
2.32

(5.43)
25. Verbally fights with sisters and 

brothers 
-.34

(-.36)
.10

(.11)
.32

(.34)
.96 

(1.02) 
1.26 

(1.37) 
1.72

(1.84)
26. Physically fights with friends own 

age 
.19

(.30)
.88

(1.37)
1.07

(1.67)
1.64 

(2.57) 
2.03 

(3.18) 
3.12

(3.45)
27. Physically fights with sisters and 

brothers 
-.14

(-.17)
.36

(.40)
.61

(.73)
1.12 

(1.33) 
1.41 

(1.69) 
1.74

(2.08)
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Table 4-5.  Continued 
Attention Difficulties 
1. Dawdles or lingers at mealtime -01

(-.15)
-41

(-47)
-.21

(-24)
.87 

(.99) 
1.35 

(1.54) 
1.65

(1.88)
2. Dawdles in getting dressed -.93

(-1.10) 
-.31

(-.36)
-.10

(-.12)
.71 

(.84) 
1.10 

(1.30) 
1.71

(2.02)
29. Interrupts -1.41

(-2.66)
-.61

(-1.14)
-.27

(-.50)
.35 

(.66) 
.66 

(1.24) 
1.17

(2.20)
30. Is easily distracted 1.28

(2.46)
.54

(1.04)
.15

(.28)
.50 

(.96) 
.77 

(1.48) 
1.19

(2.89)
31. Has short attention span -1.07

(-1.99)
-.39

(-.73)
-.08

(-.15)
.57 

(1.06) 
.87 

(1.60) 
1.27

(2.35)
32. Fails to finish tasks or projects -.97

(-2.27)
-.20

(-.47)
.12

(.29)
.71 

(1.66) 
1.16 

(2.71) 
1.62

(3.79)
34. Has difficulty concentrating on 

one thing 
-.58

(-1.50)
.09

(.22)
.46

(1.94)
.99 

(2.56) 
1.23 

(3.18) 
1.73

(4.46)
Note. European American values in parenthesis. 
Note: 1 represents the Threshold between Likert Points 1 and 2; 2 represents the Threshold 
between Likert Points 2 and 3; 3 represents between 3 and 4; 4 represents between 4 and 5; 
and so on. 
 

 
Table 4-6. Factor Correlations for the  Scalar Invariant Model  of the ECBI Intensity Scale 
among African American and European Americans 
 Oppositional Defiant 

Behavior Factor 
Attention Difficulties 
Factor 

Conduct Problems  
Factor 

Oppositional Defiant 
Behavior Factor 

--- .64 (.65) .67 (.67)

Attention Difficulties 
Factor 

--- --- .62 (.64)

Conduct Problems 
Factor  

--- --- --- 
 

Note: European American values in parentheses 
 

 

 



 

CHAPTER 5 
DISCUSSION 

This study is the first to examine the measurement equivalence of a 3-factor structure of 

the ECBI Intensity Scale across racial/ethnic groups. Specifically, this study examined the 

configural, metric, and scalar equivalence of the ECBI Intensity Scale items. Results from this 

study found support for the Sterns and Johnson (2008) 3-factor structure among a diverse 

community sample of low-income African American and European American preschoolers. 

Evidence was found for full equivalence of the ECBI Intensity Scale by demonstration of the 

invariance of the 3-factor pattern, item factor loadings, and item thresholds across groups. These 

findings suggest that the 3-factor structure can confidently be used to screen and compare 

treatment outcomes of specific externalizing behavior problems among diverse community 

samples that include low-income European American and African American preschoolers. This 

study contributes to the current focus on evidence-based assessment in clinical psychology by 

identifying a rating scale commonly used for screening and evaluating treatment outcomes of 

externalizing behavior that has similarly strong psychometric properties across low-income 

African American and European Americans. Future study should examine whether the ECBI 

Intensity 3-factor structure is equivalent among other diverse racial/ethnic groups.  

Our ability to replicate a 3-factor structure of the ECBI Intensity Scale in a low-income 

sample of diverse racial groups demonstrates generalizability of findings from previous studies 

that included samples of different socioeconomic status (SES) distributions. For example, in the 

Burns and Patterson (2002) study, approximately half of the sample had a yearly family income 

of greater than $30,000. In the current study, all of the mothers reported yearly family incomes 

of equal to or less than $30,000. 
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Although we expected to replicate previous findings demonstrating discriminant validity of 

the 3 ECBI Intensity Scale factors (Sterns and Johnson, 2008), Our inability to find discriminant 

validity may be due to the difficulty in assessing internalizing symptoms in young children using 

the CBCL more generally. For example, review of the literature indicates that syndromes on the 

revised CBCL Internalizing Subscale (CBCL 1.5-5; Achenbach & Rescorla 2000), which include 

the Anxious/Depressed Subscale, have a relatively poor fit across different racial and income 

groups of young children (Konold, Hamre, & Pianta, 2003; Gross et al., 2006).Studies have also 

shown that the internalizing and externalizing scales of the CBCL are highly correlated with one 

another (Boggs et al., 1990; Achenbach, 1991). Thus, it remains unclear whether our findings are 

due to the discriminant validity of the CBCL or the ECBI. Future evaluation of the discriminant 

validity of the ECBI Intensity scale with young children should use instruments that themselves 

have well-established construct validity.   

The limitations of this study should be noted. This study used only parent-report measures 

to examine the convergent and discriminant validity of the ECBI Intensity scale. The inclusion of 

behavioral observation data would have increased options for testing the validity of our findings. 

This study also contained a larger sample of African Americans than European Americans. 

Although a relatively small sample size may be adequate in confirmatory factor analysis 

(MacCallum, Widaman, Zhang, & Hong, 1999), a larger sample of European Americans would 

permit greater confidence in findings from the confirmatory factor analysis. Finally, our sample 

was limited to low-income African American mothers and low-income European American 

mothers with children enrolled in Head Start in the southeastern U.S., which may limit the 

generalizability of our results.   
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This study has a number of strengths that should be noted as well. The study contained a 

large number of African Americans -- a group that is often underrepresented in psychometric 

studies. The study also used prescribed statistical procedures for examining the measurement 

equivalence of the ECBI Intensity scale. Use of more appropriate statistical procedures compared 

to previous studies (Burns & Patterson, 2002; Gross et al., 2007) increases confidence in the 

generalizability of our findings to other low-income samples of young African American and 

European American children.  

Overall, the findings from this study contribute to the growing body of literature 

examining measurement equivalence and psychometric properties of instruments that assess 

externalizing behavior across ethnic groups. This study specifically examined the measurement 

equivalence of a 3-factor solution for the ECBI Intensity Scale between low-income European 

American and African American children ages 3-6 and the convergent and discriminant validity 

of the ECBI Intensity Scale with subscales from the CBCL. Our results improve knowledge of 

the factor structure and psychometric properties of an assessment instrument frequently used to 

screen and evaluate treatment outcomes of young children who experience disparities in 

receiving externalizing behavior treatment. This study thereby provides a preliminary step in 

increasing our ability to screen and examine treatment outcomes accurately for problem behavior 

among young African American children.  
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This study examined the cross-racial measurement equivalence of a commonly used 

behavior rating scale, the Eyberg Child Behavior Inventory, which is used for screening children 

for behavior problems and evaluating treatment outcomes. Specifically, this study examined 

whether the rating scale is equivalent among young low-income African American and low-

income European American children. This study found that the rating scale is equivalent across 

the two racial groups. This study contributes to behavioral health services and research focused 

on using rating scales that are equivalent across racial groups. Identifying rating scales that are 

equivalent across racial groups can help to eliminate racial disparities in behavioral health 

treatment by ensuring that children are screened for further evaluation in a similar manner. 

Equivalent rating scales can also be confidently used in research to examine differences in 

behavioral health treatment outcomes across racial groups.  

 

 


