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Abstract 

The development and use of first line screening instruments is an 

essential first step in assessing behavior disorders in very young children. The 

Early Childhood Behavior Screen (ECBS) is a parent-report measure for 

behavior disorders and is normed on young children (1 to 5 years old) living 

in poverty.  The current study presents psychometric support for the 

discriminative validity of the ECBS’s 10-item Challenging Behavior Scale 

(CBS) as a first-line screener for externalizing behavior problems for 

preschool aged-children in poverty.  The study’s sample included 673 

participants (M age years = 2.81; 63.2% male; 65.8% African American) that 

all met the federal definitional standard for living in poverty.  A confirmatory 

factor analysis was run to provide support for the ECBS factor structure. 

Receiver operating characteristics (ROC) curve analyses were used to test the 

CBS’s ability to distinguish between 428 clinic-referred children and 245 non-

clinic-referred children.  Results showed an acceptable fit model for the ECBS, 

providing further evidence of its construct validity. Optimal cut-scores by child 

age derived from the ROC curve analyses were provided with corresponding 

levels of sensitivity, specificity, and positive and negative predictive values.  

Sensitivity rates for cut scores ranged from .76 - .83 and specificity rates 

ranged from .88-.95.  Acceptable test-retest reliability and good internal 

consistency also was observed.  The CBS quickly identifies young children 

from low-income, urban, diverse populations that may be at-risk for 

developing significant behavior disorders and should be considered by health 

care professionals who work with very young children. 

Key words: early childhood, externalizing behaviors, assessment, poverty  

Introduction 
 

The prevalence of behavior disorders in preschool children is 

similar to school-aged children (Egger & Arnold, 2006) and can remain 

stable well beyond the preschool years (Fanti & Henrich, 2010; see 

review by Poulou, 2015).  Poverty is one important contextual factor 

that places younger children at greater risk of developing behavior 

problems (van Oort, van der Ende, Wadsworth, Verhulst, & 

Achenbach, 2011).  Research has shown that behavior problems 

among children in poverty can range between 17% (Holtz, Fox, & 

Meurer, 2015) to over 52% (Feil, Walker, Severson, & Ball, 2000), 

compared to 10-15% for children in general (Campbell, 2002).  

Importantly, males, individuals from low-income families, and children 

raised by mothers without high school completion were found to be at 
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increased risk for highly stable externalizing behavioral problems 

(Cote, Vaillancourt, LeBlanc, Nagin & Tremblay, 2006; Fanti & Henrich, 

2010). Thus, instruments that are developed for  this high-risk 

population are needed to help aid in early intervention.  Clearly, the 

earlier these children can be identified, the sooner developmentally-

appropriate early intervention services can be delivered to reduce their 

behavior problems (Harris, Fox, & Love, 2015). 

 

Unfortunately, the use of relatively lengthy assessment 

instruments to identify these children is unlikely to occur in busy 

school and health care settings (Glascoe, 2005).  Although teacher-

referral of children with externalizing behaviors has been 

recommended as a first step in a multi-tiered assessment system 

(Feeney-Kettler, Kratochwill, Kaiser, Hemmeter & Kettler, 2010; Tyler-

Merrick & Church, 2013), very young children often are not enrolled in 

formal school programs.  Consequently, their initial contact with 

professionals will likely be one of their health care providers (e.g., 

pediatrician, family practice physician, public health nurse) or a Head 

Start teacher.  In order to identify very young children with significant 

behavior problems, particularly those living in poverty, first-line 

screeners have been recommended to quickly and efficiently identify 

children who may be in need of more intensive follow-up services 

(Carter, Briggs-Gowan & Davis, 2004).   

 

Currently, there are very few measures that are normed for this 

very young, at-risk population that can be quickly administered, 

scored and interpreted.  For example, the Child Behavior Checklist 

(CBCL; Achenbach & Rescorla, 2000) is often referred to as the gold 

standard for parent-report instruments.  However, its length, complex 

scoring and interpretation for novice administrators (e.g., teachers, 

pediatricians) make it impractical in many settings as a screening 

device where these children are found.  Even shorter instruments such 

as the well-established Eyberg Child Behavior Inventory (ECBI; Eyberg 

& Pincus, 1999) includes 36 items with two rating scales for each item 

and was designed for children from two to 16 years of age. 

Consequently, a number of the items are not appropriate for younger 

children. Also, less educated parents have difficulty with some of the 

ECBI vocabulary (e.g., dawdles), do not make full use of the seven-

point Likert scale, and take significant time to complete the scale even 
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when the items are read for them. Also the use of this instrument with 

diverse populations has only recently begun to be explored (Butler, 

2013).  Finally, most available instruments include only limited 

samples of very young children living in poverty, if any at all. 

 

Compounding this assessment issue, disparities in the delivery 

of mental health services in diverse low income areas, have been well 

documented (e.g., Bringewatt & Gershoff, 2010; Stevens, Seid, 

Pickering, & Tsai, 2010).  Thus, many young children who are at-risk 

for developing serious behavior problems, particularly those from low-

income families, may not be identified until they reach school age 

when their behavior problems become more intractable and 

challenging to resolve.    

 

The Early Childhood Behavior Screen (ECBS; Holtz & Fox, 2012) 

is a 20-item parent-report screening instrument developed specifically 

for very young children (1 to 5-years-old) from low-socioeconomic 

backgrounds.  The initial study on the development of the ECBS 

empirically identified two factors, one including challenging behaviors 

and a second addressing prosocial behavior.  For the 10-item 

Challenging Behavior Scale (CBS), initial construct validity was 

established by examining how well it correlated with Eyberg Child 

Behavior Inventory (ECBI; Eyberg & Pincus, 1999);  a positive 

correlation was found (r = .74, p < .01).  Internal consistency for the 

initial representative and diverse sample of 439 young children from a 

large urban area was .87 (the 10 prosocial items had a coefficient 

alpha of .92).  Holtz & Fox (2012) acknowledged that their study was 

the first step in the development of the ECBS.   

 

The first goal of the present study was to provide further 

evidence of the construct validity for the ECBS by conducting a 

Confirmatory Factor Analysis (CFA) using a sample of clinically-

referred young children to determine how well the data fit the original 

two-factor structure identified with the non-clinical sample.  The 

second, and primary goal of the study, was to determine how well the 

CBS could discriminate between a sample of clinically-referred children 

and non-clinical children to assess the utility of this measure as a 

screening instrument in a low-income sample.  The prosocial subscale 

of the ECBS was not examined in this analysis because it is not used to 
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screen for children with behavior problems, but rather to identify 

clinically relevant strengths within children to be strengthened further 

through intervention work.   

 

Method 

Participants 

The participants were 673 children ranging in age from 1 to 5 

years old (M age years = 2.81; SD = 1.12).  Data for the clinical 

sample (n = 428) were collected at a community clinic developed 

specifically to provide in-home, mental health services for young 

children living in poverty (Fox, Keller, Grede, & Bartosz, 2007) who 

were consecutively referred by over 75 community agencies, individual 

health care providers and parents for behavioral concerns (e.g., 

aggression, hyperactivity, oppositional behaviors, property destruction, 

self-injury).  The initial intake evaluation included a structured 

diagnostic interview and an assessment of the child’s behavior using 

the ECBS. The most common diagnoses among the clinical sample 

included Disruptive Behavior Disorder (n = 174; 40.6%), Oppositional 

Defiant Disorder (n = 83; 19.4%), Adjustment Disorder (n = 45; 

10.5%), and Attention Deficit Hyperactivity Disorder (n = 16; 3.7%).  

Data for the non-clinical sample (n = 245) was collected during routine 

checkups at a community health clinic.  Children were not included in 

the non-clinical sample if a parent reported both a significant concern 

with the child’s behavior, and if the child’s ECBI score was in the 

clinically elevated range; however, these parents were provided 

information regarding where their child could receive a more intensive 

evaluation and mental health services, if needed.  Children with prior 

Autism diagnoses, severe to profound intellectual disabilities, or 

ongoing serious medical concerns were not included in the study.  

Additionally, children who did not meet the federal definition for 

poverty, which required that they were receiving public assistance, 

were excluded from the current study.  Demographic information for 

the clinical and non-clinical groups is summarized in Table 1.   
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Procedures 
 

The Institutional Review Board at a Midwestern university 

granted approval for data collection for the sample of children referred 

to a community clinic.  Permission to use data for the original measure 

that was normed on a non-clinical sample of children also was 

obtained.  All parents who completed the ECBS were informed that 

participation was voluntary and signed informed consent prior to 

participation.  Graduate students and master-level, licensed clinicians 

completed the diagnostic clinical interviews and ECBS with the 

children’s primary guardian.  All cases were supervised and reviewed 

by a licensed psychologist. 

Measures      
 

Intake Form (IF).  The IF was used to collect demographic 

information about the referred child (e.g., gender, date of birth, 

siblings) and the family and others who were living in the child’s home 

and/or providing care for the child.  The IF also was used to collect 

information about the child’s birth history, developmental milestones, 

current health, previous involvement with child protective services, 

and medications.  In addition, the IF helped determine the frequency 

and nature of the child’s referral concerns, possible contributing 

factors, and how the caregivers were presently responding to the 

referral concerns.   

 

Early Childhood Behavior Screen (ECBS).  The ECBS (Holtz & 

Fox, 2012) is a 20-item self-report screening instrument developed 

specifically for very young children in poverty.  The ECBS items were 

written at a 3.9 reading grade level and included 10 prosocial behavior 

items (e.g., “listens to you,” “shares toys”) and 10 challenging 

behavior items (e.g., “hits others,” “has temper tantrums”). The scale 

instructions asked caregivers to rate each item according to their 

perception of their child’s behavior over the past week based on a 

three-point scale (1 = rarely/never, 2 = sometimes, or 3 = almost 

always/always).  Scores on the Challenging Behavior scale (CBS) can 

range from 10 to 30, with higher scores indicating greater frequency of 

challenging behaviors.  Scores on the Prosocial Behavior scale (PBS) 
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ranged from 10 to 30, with higher scores indicating a greater 

frequency of positive behaviors. 

 

ECBS Reliability 
 

The internal consistency of the CBS was calculated using coefficient 

alpha for the clinical sample.  The coefficient alpha for the clinical 

sample was .91 and the average inter-item correlation was .50.  Test-

retest reliability was gathered at intake and again four to eight weeks 

during parent-child treatment.  A satisfactory test-retest reliability of 

.76 was observed (p < .001) for the CBS.  The internal consistency for 

the PBS was .87 and the average inter-item correlation was .41.   

 

Results 
 

Confirmatory Factor Analysis (CFA)   
 

The CFA was conducted on the clinical sample to confirm how 

well the data fit the original two-factor structure identified by the non-

clinical sample (see Figure 1).  Correlations, means, and standard 

deviations of the items can be found in Table 2.  Three standard 

measures of model fit were used: the Tuker-Lewis Index (TLI), the 

Comparative Fit Index (CFI), and the root mean square error of 

approximation (RMSEA).  Bentler and Bonett (1980) established .90 

for the TLI and CFI and Brown & Cudeck (1993) established a RMSEA 

of < .08, all as indicators of a reasonable fit model.  For the present 

CFA, the model estimated the relations between the original ECBS two 

factors: challenging behaviors and prosocial behaviors.  Weighted 

Least Squares Mean and Variance (WLSMV) estimation was used and 

the results were: χ2 (169) =448.918, p < .001, RMSEA=.062 (CI = 

0.055, 0.069), CFI = 0.927 and TLI = .917. The unstandardized and 

standardized parameter estimates and standard errors can be found in 

Table 3.  Although the χ2 was significant, this is not uncommon for 

models with large sample sizes, and taken as a whole when examining 

all measures of fit, the model is considered to have an acceptable fit.    

http://dx.doi.org/10.1007/s10826-015-0300-x
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Demographic Variables and the CBS   
 

Because age and gender may influence scores on externalizing 

behavior measures, ANOVA tests were conducted to examine the 

effect these variables had on CBS scores. Separate analyses were 

conducted for the clinical and non-clinical groups, and significance 

levels were reported to allow for an examination of experiment wise 

error rate.  Descriptive data for the clinical and non-clinical samples 

CBS scores by gender and age are provided in Table 4.  The gender 

main effect in the clinical group was not significant, F (1, 418) = .89, p 

= .346,  = .002.  There was, however, a significant effect for age, F 

(4, 418) = 3.04, p = .017, = .028.  Post hoc comparisons using the 

Tukey HSD test did not reveal significant differences for any of the age 

groups.  This suggests that while age may have an effect on the CBS 

scores in the clinical sample, the effect was small.  For children in the 

clinical group, no significant interaction effect was found between 

gender and age (p > .05).  For children in the non-clinical group, the 

gender main effects was significant, F (1, 235) = 5.48, p = .020,  = 

.023.  There also was a main effect for age F (4, 235) = 10.22, p < 

.001, = .148.  Post hoc comparisons using the Tukey HSD test 

indicated that the mean scores for 1 year olds (M = 16.46, SD = 3.82) 

and 2 year olds (M = 17.28, SD = 3.24) were significantly different 

than the mean scores for 4 year olds (M = 14.35, SD = 3.06) and 5 

year olds (M = 12.95, SD = 2.50).  Additionally, 3 year olds (M = 

14.83, SD = 2.88) had significantly lower mean scores than 2 year 

olds (M =17.28, SD = 3.24), but did not significantly differ from any 

other age group.  In general, younger children scored higher on the 

CBS than their slightly older counterparts, with 2 year olds having the 

highest mean score.  No significant interaction effect was found 

between gender and age (p > .05).  Figure 2 illustrates the relation of 

the CBS total scores across child age in the clinical and non-clinical 

groups.       
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ROC Curve Analysis  
 

Age was a significant predictor of CBS scores in both samples. 

Consequently, ROC curve analyses were conducted separately for each 

age group.  Results for each ROC curve analysis and their 

corresponding specificity, sensitivity, and positive and negative 

predicative values are provided in Table 5.  The ROC curves’ areas 

under the curve were significant at the p < .001 level and ranged from 

.87 to .97, indicating good to excellent discrimination across age 

groups.  In other words, there was 87% to 97% likelihood that a 

randomly selected a child in the clinical group would have a higher 

CBS score than would a randomly selected child in the non-clinical 

group.  Sensitivity rates for cut scores ranged from .76 - .83 and 

specificity rates ranged from .88-.95, meeting Glascoe’s (2005) 

recommendation for screening instruments.  The positive predictive 

value and negative predictive values were calculated for each cut 

score.  The positive predictive value, which assesses the probability of 

obtaining a true positive result, ranged from .58 -.78 across age 

groups.  The negative predictive value, which assesses the probability 

of obtaining a true negative result, ranged from .94 - .96 across age 

groups.      

 

Discussion 
 

The primary purpose of this study was to determine if the CBS 

could quickly and efficiently identify young children who may be at-risk 

for behavior disorders.  In order to meet this goal, the 10-item CBS 

was designed as an instrument that was easy to administer, score, and 

interpret.  The Flesh-Kincaid reading grade level was 3.9 and was 

simple enough for most parents to complete independently.  Initial 

analyses found that parents of younger children endorsed behavioral 

items as being more frequent than parents of older children.  This 

finding is consistent with longitudinal research which found a peak of 

behavior problems around age two that declines by age four and five 

(Hill, Degan, Calkins, & Keane, 2006).  From a developmental 

perspective, younger children may be more prone to externalizing 

behaviors, in part, because their ability to communicate displeasure 

through other means is limited (i.e., speech).  Results from the age-

http://dx.doi.org/10.1007/s10826-015-0300-x
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specific cut offs generated by the ROC curve analyses identified higher 

cut scores for younger children which gradually decreased as the child 

aged (see Table 5).  The age specific cut scores shown in Table 5 met 

recommended criteria for first-line screening instruments and had 

good sensitivity and specificity.  These scores had excellent negative 

predictive value and adequate positive predictive value.  Among those 

that had a negative screening test, the probability that a child did not 

have an externalizing behavior disorder ranged from 94% to 96%, 

depending on the child’s age.   

 

Gender did not play a significant role in distinguishing scores in 

the clinical sample, but did exert a small effect size in the non-clinical 

sample.  Although the option of creating separate cut scores by gender 

was considered, it was ultimately decided against doing so because of 

the absence of a gender effect for the clinical sample, the small effect 

size observed in the non-clinical sample, and previous research that 

suggests that externalizing profiles in preschoolers do not substantially 

vary across gender.  Longitudinal research has found that the 

trajectory for externalizing behaviors for males and females are similar 

in preschool aged children (Beyer, Postert, Muller, Furniss, 2012; Hill, 

Degan, Calkins, and Keane, 2006).  For example, Hill, Degan, Calkins, 

and Keane (2006) found that although reasons for membership in 

externalizing groups were different across genders, the trend in the 

developmental course across genders for preschool aged children was 

markedly similar.  Age of the child also impacts the expression of an 

externalizing behavior disorder and this trend was also captured by the 

ECBS.  Research has consistently found a higher frequency of 

externalizing behavior at younger ages, particularly ages two and 

three, which gradually declines as the child ages (Hill, Degan, Calkins, 

& Keane, 2006; Miner & Clarke-Stewart, 2008).   

 

The factor structure of the ECBS was also tested to provide 

further evidence of the scale’s validity.  CFA results demonstrated that 

the two factor model originally identified in the non-clinical sample 

adequately fit the data for the clinical sample.  In other words, this 

analysis provides further evidence that items are properly aligned with 

the correct latent variables (i.e., challenging behaviors and prosocial 

behaviors). 

http://dx.doi.org/10.1007/s10826-015-0300-x
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The CBS fulfills an important need as first-line screener for 

externalizing behavior problems in very young children in poverty, who 

are a high risk group for the development of high-intensity stable 

behavior problems (Cote, Vaillancourt, LeBlanc, Nagin & Tremblay, 

2006; Fanti & Henrich, 2010).  The measure is short, simple to 

administer, easy to score and interpret, and has acceptable reliability 

and validity.  Importantly, it is available at no cost to users and takes 

less than five minutes to administer, score, and interpret making it 

easy to implement at home, clinic, or hospital settings by a variety of 

health care professionals.  A copy of ECBS short version, which 

includes the CBS only, is included in the manuscript and is free for use 

for qualified users (see Figure 3).  Early behavior disorders are often 

not temporary and are linked to psychopathology later in life.  

Receiving intervention services early on may lessen the risk for poorer 

psychosocial outcomes and help prevent the development of later 

psychopathology.  Thus, it is vitally important that children are 

screened for these disorders early and receive treatment if a behavior 

disorder is identified through a more comprehensive evaluation.  For 

children who test at or above the cutoff scores on the CBS, a more 

thorough evaluation is recommended as there may be several different 

contributing factors to a child’s behavior problems that will influence 

the choice of treatment (e.g., chaotic home environment, lack of 

supervision or parental attention, trauma, etc.). Although some young 

children do improve alone with the passage of time, many do not 

(Fanti & Henrich, 2010; Poulou, 2015; Tyler-Merrick & Church, 2013).  

Evidence-based programs are available that were designed specifically 

for very young children with behavior problems living in poverty (Fung 

& Fox, 2014; Harris, Fox, & Love, 2015) 
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Your Child…             How often does 

the behavior occur? 

1. Hits others Often Sometimes 
Almost 

Never 

 

2. Throws things at others Often Sometimes 
Almost 

Never 

 

3. Has temper tantrums Often Sometimes 
Almost 

Never 

 

4. Breaks things Often Sometimes 
Almost 

Never 
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5. Is angry Often Sometimes 
Almost 

Never 

 

6. Hurts others Often Sometimes 
Almost 

Never 

 

7. Takes toys away from 

others 
Often Sometimes 

Almost 

Never 

 

8. Bothers others Often Sometimes 
Almost 

Never 

 

9. Refuses to go to bed at 

night 
Often Sometimes 

Almost 

Never 

 

10. Kicks others Often Sometimes 
Almost 

Never 

 

 

  

Interpretation a 

 

Clinical significance is reached if child’s RAW score meets or exceeds 

the following cutoff scores: 

 

Age          Cut Score  

1 year old  21  

2 years old  20  

3 years old  19  

4 years old   18  

5 years old  17  

 

a Clinicians should move the interpretation section and copy it on the 

back of this page or a separate page to prevent caregivers from 

making their own unqualified interpretations.  

  

Raw Score Challenging  

Clinically Significant?          
Clinician Note: Sum the columns after scoring each item according to 

the following scale: Often = 3; Sometimes = 2; Almost Never = 1 

http://dx.doi.org/10.1007/s10826-015-0300-x
http://epublications.marquette.edu/
http://epublications.marquette.edu/


NOT THE PUBLISHED VERSION; this is the author’s final, peer-reviewed manuscript. The published version may be 
accessed by following the link in the citation at the bottom of the page. 

Journal of Child and Family Studies, Vol 25, No. 4 (April 2016): pg. 1076-1085. DOI. This article is 
© Springer and permission has been granted for this version to appear in e-
Publications@Marquette. Springer does not grant permission for this article to be further 
copied/distributed or hosted elsewhere without the express permission from Springer. 

16 

 

Figure 1. Confirmatory Factor Analysis of the Early Child Behavior 

Screen using Structural Equation Modeling (Standardized Solution). 

 

 

 

  

Challenging 

Behavior  

Prosocial 

Behavior  

Breaks Things 

Is Angry 

Hurts Others 

Takes Toys Away From Others 

Bothers Others 

Refuses to go to Bed 

Kicks Others 

Hits Others 

Throws Things at Others 

Has Temper Tantrums 

Eats With a Spoon 

Listens to You 

Understands You 

Does What You Ask 

Plays Well With Others 

Sleeps Through the Night 

Shares Toys 

Helps Others 

Eats Well 

Cooperates In Getting Dressed 

-.58 

.521 

.844 

.639 

.816 

.531 

.814 

.759 

.677 

.281 

.790 

.233 

.665 

.392 

.658 

.753 

.299 

.644 

.529 

.194 

.373 

http://dx.doi.org/10.1007/s10826-015-0300-x
http://epublications.marquette.edu/
http://epublications.marquette.edu/


NOT THE PUBLISHED VERSION; this is the author’s final, peer-reviewed manuscript. The published version may be 
accessed by following the link in the citation at the bottom of the page. 

Journal of Child and Family Studies, Vol 25, No. 4 (April 2016): pg. 1076-1085. DOI. This article is 
© Springer and permission has been granted for this version to appear in e-
Publications@Marquette. Springer does not grant permission for this article to be further 
copied/distributed or hosted elsewhere without the express permission from Springer. 

17 

 

Figure 2. Mean Early Childhood Behavior Screen Challenging Behavior 

scale scores for ages 1, 2, 3, 4, and 5 in  

the clinical and non-clinical groups.   
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Figure 3. Early Childhood Behavior Screen – Challenging Behavior 

Scale 

The Early Childhood Behavior Screen - Challenging Behavior 

Scale 

 

 

Name of Child:             Gender: M   F  

 Date:  ___________    

 

Clinician: _________________  Name of Caregiver:  ____________ 

    

 

Instructions: Listed below are common behaviors of toddlers and 

preschoolers.  Think about your child’s behavior over the past week, 

and rate how often you observed each behavior. Circle “often” if it 

happened at least daily, circle “sometimes” if it happened several 

times, and circle “almost never” if it rarely or never happens.  
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