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Attention Deficit Hyperactivity Disorder (ADHD) consists of inattentive, hyperactive, and 

impulsive behaviors and associated functional impairments that may last throughout a child’s 

life. Children with ADHD evidence impairments in academic, social, and behavioral domains. 

Diagnosis and intervention in early childhood is critical to decrease the negative effects of 

ADHD on adaptive functioning. Unfortunately, current assessment instruments used to diagnose 

ADHD symptomatology do not produce consistent results across informants or methods of 

measurement, which impedes rapid detection of ADHD and consequently delays early 

intervention. Integration of the multiple methods of measurement is necessary not only for 

accurate identification of ADHD, but also for accurate evaluation of interventions designed to 

treat the academic, social, and behavioral difficulties of children with this disorder. Interventions 

in both the home and school have been designed for children with ADHD, although much of the 

intervention research has been domain specific, without examining the effects of a treatment 

within one domain on children’s functioning across domains.  

This study examined multiple methods of ADHD measurement in home and school 

settings before and after application of an evidence-based parent training approach to treatment. 
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Correlations among parent and teacher report and classroom observation measures were used to 

determine the strength of association among ADHD measurement methods. Three categories, 

Off-task Behavior, Non compliant Behavior, and Inappropriate Behavior, from the Revised 

Edition of the School Observation Coding System (REDSOCS), the Conner’s Teacher Rating 

Scale DSM-IV Total scale (CTRS:R-L), the Inattention factor of the Sutter-Eyberg Student 

Behavior Inventory-Revised (SESBI-R), the Attention Problems scale of the Child Behavior 

Checklist (CBCL/4-18), and the Attention Difficulties subscale of the Eyberg Child Behavior 

Inventory (ECBI) were used to measure ADHD symptomatology.  

Results indicated that ADHD-related behaviors were reduced by parent training 

according to classroom observations on the REDSOCS Off-task Behaviors and parent ratings on 

the ECBI Attention Difficulties subscale and CBCL/4-18 Attention Problems scale. Teacher 

ratings of ADHD-related behaviors showed no significant change. Thus, although the parent 

ratings and classroom observation measures of ADHD-related behaviors demonstrated decreases 

post-treatment, teacher ratings did not. The halo effect (teacher bias) may account for the 

stability of teacher hyperactivity ratings despite treatment. To influence teacher perceptions of 

change following treatment, it may be necessary to implement treatment directly in the 

classroom. Significant relations were found between measures completed by the same informant 

(e.g., between two parent-report measures) as well as measures using the same method of 

measurement (e.g., teacher and parent rating scales), but these were only moderately related 

suggesting that the different raters still contribute different information regarding ADHD 

behavior across settings, and all informants information should be used in evaluating treatment 

outcome. 
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CHAPTER 1 
INTRODUCTION 

ADHD in Young Children 

Attention-Deficit Hyperactivity Disorder (ADHD) is a childhood disorder defined in the 

American Psychiatric Association [apa]: Diagnostic and Statistical Manual of Mental Disorders, 

Fourth Edition, Text Revision (DSM-IV-TR) as “a persistent pattern of inattention and/or 

hyperactivity-impulsivity that is more frequent and severe than is typically observed in 

individuals at a comparable level of development”(p.85). ADHD must be diagnosed before age 7 

and is thought to be a relatively stable disorder, in which children continue to manifest symptoms 

into adolescence and beyond (McGee, Prior, Williams, Smart, & Samson, 2002). ADHD 

typically leads to impairments in adaptive functioning and has been shown to be a risk factor for 

Conduct Disorder, juvenile delinquency, and substance abuse (Funderburk et al., 1998; McGee et 

al., 2002).  

There are two subtypes of ADHD: Hyperactive-Impulsive and Inattentive. A Combined 

Type is diagnosed when both subtype requirements are fulfilled. The prevalence of ADHD is 

about 3 to 7% in school age children (DSM-IV-TR). A recent evaluation of DSM-IV-TR 

classifications of ADHD indicated distinguishable subtypes of ADHD in preschool-age children 

similar to those in school-age children (Hardy et al., 2007). In preschool-age children, however, 

the rate of diagnosis is higher than among school-age children, with rates reaching as high as 

10% within the preschool population (Lahey, Pelham, Loney, Lee, & Willcutt, 2005). This 

higher rate of diagnosed ADHD raises concern about proper diagnosis in preschool-age children. 

Research has found that the diagnosis of ADHD Hyperactive-Impulsive sub-type in young 

school age children tends to be unstable during childhood (Lahey et al., 2005; Murray et al., 

2007). Many young school-age children with an early ADHD Hyperactive-Impulsive diagnosis 
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do not meet diagnostic criteria for ADHD in later school-age years in contrast to the Combined 

and Inattentive type diagnoses which appear to be more stable across childhood (Lahey et al. 

2005; Murray et al. 2007). Establishing the accuracy of the ADHD diagnosis in young school-

age children is an area in need of continued research.  

Multiple Informants and Measurement Methods 

To help ensure proper diagnosis of ADHD, the DSM-IV-TR requires impairment in at 

least two domains. With young children these domains are typically home and school. The two 

most common informants are parents and teachers; however some researchers have proposed the 

inclusion of a third, objective informant, the third-party observer. (Pelham, Fabiano, & Massetti, 

2005; Roberts 2001). Drawing conclusions from these different informants has been a topic of 

research for over twenty years. Achenbach, McConaughy, and Howell (1987) first examined the 

differences between multiple informant ratings of childhood disorders to demonstrate the 

necessity of multiple informants in assessment practices. Continued study has revealed moderate 

correlations, at best, between multiple informants, with reported r values ranging from r = .20 to 

r = .49 (Achenbach et al., 1987; Hartman, Rhee, Willcutt, & Pennington, 2007; Murray et al., 

2007).  

Parent ratings, teacher ratings, and behavioral observations each reveal different and 

important information about diagnostic symptoms. Parent ratings tend to be the most useful in 

distinguishing specific subtypes of the DSM-IV ADHD diagnosis among young children, 

whereas teacher ratings tend to be the best predictors of long-term impairment (Hardy et al., 

2007; Murray et al., 2007). Behavioral observations are often been considered the gold standard 

in research and viewed as less biased than teacher or parent report by providing an objective 

view of child behaviors (Pelham et al., 2005). However, multiple method measurement is 
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considered essential for accurate diagnosis of ADHD, and should therefore be explored in 

evaluating outcomes of various treatment programs for young children. 

ADHD and School Functioning 

ADHD affect child functioning across settings including the school setting where children 

spend a large portion of their time. ADHD has been related to problems in academic functioning, 

including reading problems, low educational achievement, and learning difficulties (DuPaul & 

Weyandt, 2006; McGee et al., 2002). ADHD also affects social functioning in the classroom 

where children with ADHD typically show more social skills impairments, tend to be perceived 

as more behaviorally deviant, and exhibit more non-compliance than their peers (Carlson, 

Tamm, & Gaub, 1997; DuPaul & Weyandt, 2006; Gershon, 2002). These impairments in 

academic and social performance demand appropriate early intervention to prevent damaging 

results in long term functioning.  

Current ADHD Interventions and Treatment Evaluations 

Intervention programs for children with ADHD are often introduced in the school setting 

to assist children with academic or social impairments. Behavioral, academic, and social 

relationship interventions have been implemented as treatment procedures for older (beyond 

Kindergarten) school-age children with ADHD (Conners, March, Francis, Wells, & Ross, 2001, 

DuPaul & Ekhart 1997, DuPaul & Stoner, 2003). DuPaul and Weyendt (2006) reviewed school-

based behavioral strategies, academic, and social interventions with older school-age children to 

explore their empirical support and their practical implications for children with ADHD. 

Behavioral strategies include antecedent-based strategies (e.g., increasing choices, breaking large 

tasks into smaller units, and active teaching of classroom rules), consequent-based strategies 

(e.g., reprimands, token reinforcement, and school to home daily report cards), and self-

management approaches (e.g., self-monitoring, self-evaluation, and self report cards). These 
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interventions have resulted in improvements in classroom disruptive behavior, but reduced off-

task behaviors, increased academic performance, and improved social skills have not been 

demonstrated (DuPaul & Weyendt, 2006). Academic interventions included modified teacher 

instruction (e.g., direct instruction), peer-mediated strategies (e.g., peer tutoring), and computer-

based instruction (e.g., software designed to highlight important information). Academic 

interventions, particularly peer-mediated strategies, have been associated with increased 

academic performance, but these studies have had small sample sizes and were limited to 

children in the fifth grade. Social relationship interventions target skill deficits (e.g., turn taking) 

and social knowledge (e.g., conversation skills), and are usually conducted in school settings. 

Results from these interventions have demonstrated little generalization outside the treatment 

setting and few long lasting effects (DuPaul & Weyendt, 2006). Current interventions for 

improved school performance of children with ADHD had limited success, and exploring 

additional intervention options in different domains appears warranted (DuPaul & Weyendt, 

2006). School based intervention studies were conducted in older school-age children, making 

generalizations to the younger school-age child difficult. These interventions have been 

conducted and evaluated in the school setting only and do not include interventions or 

measurements in the home domain. 

Parenting programs are also recommended to help decrease the long-term impairment of 

children with ADHD. Sanders, Bor, and Morwaska (2007) examined the Positive Parenting 

Program (Triple-P), which targets disruptive behavior disorders, to explore its effects on the 

treatment of ADHD. The Triple-P program is a multi-level approach to parenting intervention, 

involving five levels of intensity and a variety of delivery modalities including individual, group, 

telephone-assisted, and self-directed programs. Children were 3 years old and were not 
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specifically referred for ADHD, however 53% of this sample did meet diagnostic criteria for 

ADHD. Only 14% of the participants continued to meet diagnostic criteria at the 1-year follow-

up, and 32% met ADHD criteria at the 3-year follow-up. These results indicated that parenting 

programs are associated with a decrease in ADHD symptoms and may produce long-lasting 

effects for some children (Sanders et al., 2007). However, even these parent training programs do 

not evaluate ADHD interventions across domains and more specifically in the school setting. 

A review by Bates (2005) explored the impact of parent and child interventions on school 

performance in preschool-age children. Treatment studies of parent and child interventions were 

identified demonstrating beneficial effects on behavior problems that generalized to preschool 

classrooms. Two of these studies used Parent Child Interaction Therapy (PCIT) (Funderburk et 

al., 1998, McNeil, Eyberg, Eisenstadt, Newcomb, & Funderburk,1991), and another included 

PCIT in addition to a classroom intervention component (Barkley et al., 2000). In all three PCIT 

studies, the treatments were shown to be effective in reducing hyperactivity, off-task behavior, 

and attention problems in preschool children according to parent ratings. Studies including PCIT, 

provide evidence suggesting that parent-training may reduce ADHD symptomatology through 

intervention programs involving the parents and child together  

Parent-Child Interaction Therapy  

PCIT is an evidence-based treatment for children with disruptive behavior disorders 

(Eyberg, Nelson, & Boggs, 2008). PCIT has two treatment phases. The first phase is the Child 

Directed Interaction or CDI. In this phase, parents learn how to increase positive child behavior 

and ignore minor inappropriate behaviors during a play interaction designed to enhance the 

warmth of their interaction with their child. The second phase is Parent Directed Interaction or 

PDI where parents learn specific discipline strategies to manage difficult child behaviors. 
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Most interventions focus on examining improvements within a specific parent-child dyad 

but do not explore treatment gains across the home and school domains. A study by McNeil et al. 

(1991) explored the connection between parent training and school behavior and found that gains 

made in PCIT did in fact generalize to the school setting. The authors found an increase in 

attention, and a decrease in hyperactivity and oppositional/defiant behaviors in the school setting. 

Funderburk et al. (1998) discovered that these treatment gains were maintained at the one year 

follow-up, but behaviors in the hyperactivity domain returned to pre-treatment levels 18 months 

after treatment. 

Specific Aims 

The aims of this study were two fold. The first aim was to determine the effect of PCIT on 

ADHD symptoms in young children in both the home and school settings. In this study, children 

were referred for ODD, but were also required to have a co-morbid diagnosis of ADHD. 

Diagnosis was not distinguished between the three sub-types of ADHD in this study. It is 

important to look at children with co-morbid ADHD and ODD because of the high co-morbidity 

among these disorders. In fact, a recent multi-site study revealed that the rate of co-morbid 

diagnosis was as high as 29% in a community sample (Jensen et al., 2001). It was hypothesized 

that following PCIT, parent ratings of ADHD-related child behavior problems in the home would 

decrease and generalize to child behavior at school, as measured by teacher ratings and 

classroom observational measures of ADHD.  

A second aim of this study was to explore the relations between multiple method measures 

of ADHD at initial presentation. Multiple informants are necessary to diagnosis ADHD 

accurately (DSM-IV TR, 2000). Previous research has indicated strongest correlations between 

informants with the same relationship to the child (e.g., parents), followed by informants in the 

same setting (e.g. observer and teacher), and last different informants in different settings (e.g,. 
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parents and teachers) (Achenbach et al., 1987). Parent ratings, teacher ratings, and coded 

behavioral observation data were correlated. It was expected that the highest correlations would 

be between two measures completed by the same informant for both parent and teacher. This 

would be followed by observational ratings and teacher ratings since they are measures 

conducted in the same school setting. Lastly, the lowest correlation would be between parent 

observers in the home setting and teacher raters in the school setting. 
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CHAPTER 2 
METHOD 

Participants 

Participants were drawn from a larger treatment study examining children with 

Oppositional Defiant Disorder. Child participants were between the ages of 3 and 6, had an IQ > 

70 on a cognitive screening measure, met diagnostic criteria for ODD according to the 

Diagnostic Interview Schedule for Children Fourth Edition- Parent Report (NIMH DISC-IV-P), 

obtained clinically significant scores on the Aggression subscale of the Child Behavior Checklist 

(CBCL/4-18), medication to manage behaviors had been stabilized for at least one month if 

medication had been prescribed, and had a female primary caregiver who could attend treatment. 

The primary care giver had to score above 75 on an IQ screening measure. 

 Seventeen mother-child dyads participated in this study. All of the children met criteria 

for ADHD in addition to ODD and were enrolled in a daycare, school, or preschool where 

classroom observations were collected. ADHD diagnoses were based on the presence of a NIMH 

DISC-IV-P diagnosis as well as a T score of 61 or higher on the DSM-IV: Inattentive or DSM-IV: 

Hyperactive/Impulsive scale of the CTRS:R-L. Children were 70% (n = 12) male and 30% (n = 

5) female. Racial background was reported as 70% (n = 12) Caucasian, 24% (n = 4) African 

American, and 6% (n = 1) Hispanic. Children had a mean age of 5.2 years, (SD = .64). The mean 

SES score was 42 on Hollingshead’s (1975) Index of Social Position, indicating that, on average, 

the families were in the technical and minor professional social strata. The children’s average 

standard score on a measure of receptive vocabulary was 101.2 with a range of 78 to 130, 

indicating a wide range of performance on this measure. 
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Screening Measures 

Child Behavior Checklist for 4 to 18 Year Olds: The CBCL/4-18 is a parent-report 

instrument consisting of 113 behavior-problem items rated on a 3 point scale, from (0) Not True 

to (2) Very True (CBCL/4-18; Achenbach, 1991). It contains eight syndrome scales including 

Aggressive Behavior, test-retest reliability was .97. Children had to receive clinically significant 

scores, T > 61, on the Aggressive Behavior scale to be included in this study. In 4 to 11 year old 

children, the Aggressive Behavior scale has a test-retest reliability reported at r = .88 in boys and 

r = .92 in girls. 

Diagnostic Interview Schedule for Children Fourth Edition- Parent Report: The 

NIMH DISC IV-P is a structured diagnostic interview administered to parents to diagnose 

common pediatric psychiatric disorders (NIMH DISC IV-P; Shaffer, Fisher, & Lucas, 1998). 

Test-retest reliability for parent report of 9- to 17- year old children has been reported at .79 for 

ADHD, .54 for ODD, .54 for CD, .58 for SAD, and .66 for MDD.  

Peabody Picture Vocabulary Test- Third Edition: The PPVT-III measures receptive 

language in individuals from ages 2.6 years through adulthood (PPVT-III; Dunn & Dunn, 1997). 

Split-half reliability coefficients for children have ranged from .86 to .97, with a median of .94, 

and test-retest reliabilities have ranged from .91 to .94. The correlation between the PPVT-III 

and the Wechsler Intelligence Scale for Children is .90. The PPVT-III was used as a cognitive 

screener for children (Altepeter, 1985).  

Wonderlic Personnel Test: The Wonderlic is a 50-item screening measure of adult 

intellectual ability (WPT; Dodrill, 1981). In a sample of 120 adults, the WPT was highly 

correlated with the WAIS Full Scale IQ score (r = .93) and was within 10 points of the WAIS IQ 

score for 90% of the participants. The WPT was used to estimate cognitive ability in female 

primary caregivers. 



 

19 

Study Measures 

Parent Measures 

Child Behavior Checklist for 4 to 18 Year Olds- Attention Problems: In addition to the 

Aggressive Behaviors scale described in the section on screening measures, the Attention 

Problems scale on the CBCL/4-18 was also examined. This 10 item scale has shown test-retest 

reliability of .88 in boys and .92 in girls (CBCL/4-18; Achenbach, 1991). 

Eyberg Child Behavior Inventory- Attention Difficul ties Subscale: The ECBI Attention 

Difficulties subscale is a 6-item factor of the ECBI Intensity Scale (Stern, 2007). The internal 

consistency of this subscale was high with a Cronbach’s alpha score of .85 (Stern 2007). The 

ECBI Attention Difficulties subscale was used in this study to examine change in parent ratings 

of attention.  

Teacher Measures 

Conners’ Teacher Rating Scale- DSM-IV Total Scale: The CTRS-R:L DSM-IV Total 

scale is an 18-item teacher report measure of symptoms from both subtypes of ADHD, 

Hyperactive-Impulsive and Inattentive (CTRS-R: L; Conners, Sitarenios, Parker, & Epstein, 

1998). It is used for children age 3 to 17 years old. Items are rated on a 4-point Likert type scale 

from (1) Not True At All to (4) Very Much True. The CTRS-R:L DSM-IV Total scale has shown 

internal consistency in children age 3 to 5 of .96 in boys and .86 in girls and in children age 6 to 

8 an internal consistency of .96 in both boys and girls. 

Sutter-Eyberg Student Behavior Inventory-Revised: Inattention Factor: The SESBI-R 

is a teacher report instrument that measures disruptive classroom behavior on a Problem Scale 

and an Intensity Scale (Eyberg & Pincus, 1999). The Intensity Scale measures the frequency of 

disruptive behaviors on a 7-point scale from Never (1) to Always (7). The Intensity Scale has 

been factor analyzed into 2 factors: an inattention factor and an oppositional factor (SESBI-R 
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Inattention; Rayfield, Eyberg, & Foote, 1998). The Inattention factor contains eight items with 

internal consistency of .62. The Inattention factor score of the SESBI-R was used in this study to 

assess change in children’s inattention in the school setting according to teacher rating. 

Observation Coding System 

Revised Edition of the School Observation Coding System: REDSOCS is a classroom 

observation system for preschool and elementary aged children (REDSOCS; Jacobs et al., 2000). 

The categories include Off-task Behavior, Inappropriate Behavior, and Noncompliant Behavior. 

These three categories each show significant correlations with the CTRS:R-L DSM-IV 

Hyperactive/Impulsive scale (Bagner, Boggs, & Eyberg, 2009). The Off-task Behavior category 

was found to correlate with the CTRS:R-L DSM-IV Inattention scale: r = .27 - .35 (Bagner et al., 

2009). Kappa reliability coefficients for this investigation were .66 for Inappropriate Behavior, 

.82 for Non-compliant Behavior, and .65 for Off-task Behavior.  

Assessment Procedure 

Participants attended two clinic visits spaced one week apart for both pre- and post- 

treatment assessments. The pre- treatment assessment visits included completion of informed 

consent, a clinical interview, administration of the NIMH DISC IV-P to collect diagnostic 

information, and administration of cognitive screening measures to parents and children 

individually, as well as additional assessment procedures for the larger study. Parent rating scale 

measures were administered by telephone between the two clinic visits and included the 

CBCL/4-18 and the ECBI. School observations using the REDSOCS coding system were also 

conducted in each child’s classroom as part of the pre and post treatment assessments. Classroom 

behavioral observations were conducted on three different days during a structured activity (e.g., 

circle time). Observational data were collected in 10-second intervals for 10 total minutes (i.e., 

60 intervals) per child, with 3-minute breaks between each minute. On one of the three days of 
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observation, a second observer accompanied the primary observer for assessment of reliability. 

The classroom observers were not involved in other aspects of the child’s assessment or 

treatment and were anonymous to the child. Teachers completed the SESBI-R and the CTRS:R-

L between the first and third classroom visit. The post-treatment assessment procedures were 

similar to the pre-treatment procedures.  

Treatment Procedure 

Families completed treatment in an average of 16 sessions with a range of 9 to 25 sessions. 

Weekly 1-hour therapy appointments were conducted. PCIT is divided into two treatment 

phases. Each phase consists of one instructional session where caregivers are taught the skills to 

be used in that phase of therapy. All other sessions are coaching sessions where the parents 

receive in vivo coaching through a bug-in-the-ear device in order to improve and build the skills 

parents learn. Parents were expected to practice treatment skills at home for five minutes 

everyday.  

The first phase of therapy is Child Directed Interaction (CDI). During this time, parents 

learn specific skills that serve in enhance the warmth of the relationship between themselves and 

their child. The child leads the play during this phase, and the parent learns to play along with the 

child while giving positive attention to appropriate behaviors. 

The second phase of therapy is Parent Directed Interaction (PDI). In PDI, parents learn 

specific discipline strategies to control problematic behavior (e.g., noncompliance, defiance, 

dawdling, and aggression).  

PCIT was conducted by co-therapy teams. Lead therapists were advanced graduate 

students in clinical psychology with prior training and experience as PCIT therapists. PCIT co-

therapists were therapists who read the treatment manual and who previously observed a case. 

Therapists attended weekly group supervision with the Principal Investigator, Sheila Eyberg, 
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Ph.D. and Co-Principal Investigator Stephen R. Boggs, Ph.D. Lead therapists were randomly 

assigned to cases and contacted their family within one week of their last assessment visit to 

begin treatment.  

All sessions were video-taped to enable content to be viewed for purposes of assessing 

treatment integrity. Undergraduate research assistants performed integrity checks for 50% of the 

sessions, and overall percent agreement with the treatment manual was found to be 96%. Fifty 

percent of the checked sessions were observed and scored again by a second undergraduate 

assistant to assess reliability of the integrity data. Therapy was not time-limited and ended when 

involved caregivers (a) demonstrated mastery of therapy skills, (b) indicated that presenting 

problems were resolved, and (c) communicated confidence about managing their child’s 

behavior on their own. 
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CHAPTER 3 
RESULTS 

Medication Data for Children 

All 17 children were diagnosed with both ADHD and ODD according to the NIMH DISC 

IV-P criteria. Parents reported that 7 children were taking medication to treat their behavioral 

symptoms at pre- treatment. Of the children on medication, 5 were receiving medication 

treatment for ADHD related symptoms and 2 were on medication for general behavior 

management. At post-treatment, the 7 children were still on medication. There were no 

significant differences between children receiving medication and children not receiving 

medication on any of the treatment measures (see Table 3-1). 

Analysis of Normality 

Normality was determined by looking at the absolute value of skewness and kurtosis and 

by analyzing the results from the Kolmogorov-Smirnov and Shapiro-Wilks tests of normality for 

all measures. This is an appropriate method for determining the normality of a sample because 

the sample size is small and there is limited power. Significant p values on these tests indicate 

normality. An absolute skewness or kurtosis value of zero represents an evenly balanced 

distribution, and an absolute value greater than 1.5 was used to indicate significant skewness or 

kurtosis. All parent, teacher, and observer measures were normally distributed according to these 

requirements. Further visual analysis of normality graphs also indicated normality.  

ADHD Symptom Changes during Treatment 

Changes in ADHD symptomatology according to multiple method measurements of 

parents, teachers, and observers were examined using paired-samples t tests. A power analysis 

was first conducted to determine if analysis could continue with the given sample size. A sample 

size of 18 was needed to find significance according to power analysis, so analysis seemed 
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justified. Due to the large number of t tests used to examine changes with treatment, an alpha 

level of p < .01 was used to interpret significant findings. Estimates of effect size were calculated 

by converting the t-statistic into a value of r to determine the magnitude of the effect (Field, 

2005). The paired samples matrix is shown in Table 3-2.  

Parent report measures of ADHD symptomatology significantly decreased from pre- to 

post-treatment. On the CBCL/4-18 Attention Problems scale, parents reported that their children 

had fewer ADHD symptoms at post-treatment (M = 58.53, SD = 5.95), than at pre-treatment (M 

= 70.65, SD = 8.35), t(16) = 6.12, p < .001, r = .84 with a large effect size. On the ECBI 

Attention Difficulties subscale, parents reported fewer ADHD symptoms at post-treatment (M = 

23.71, SD = 5.59), than at pre-treatment (M = 38.59, SD = 6.24), t(16) = 7.36, p < .001, r = .88, 

with a large effect size.  

Observed classroom ADHD behaviors, as measured by the REDSOCS category of Off-

task Behavior, were lower at post-treatment (M = 23%, SD = 17%), than pre-treatment (M = 17% 

, SD = 13%), t(16) = 3.01, p < .01, r = .60, with a large effect size. However, the Inappropriate 

Behavior category at pretreatment (M = 21%, SD = 18%) was not significantly lower at post-

treatment (M = 29% , SD = 12%), t(16) = 1.93, p = .072, r = .43. A power analysis was then 

conducted because this value was approaching significance revealing a needed sample size of n = 

19 for this change to be significant. Observer ratings did not demonstrate change in non-

compliance behaviors from pre- (M = 18%, SD = 15%) to post-treatment (M = 13%, SD = 13%), 

t(16) = -.465, p = .65, r = .12. 

Teacher ratings of ADHD behaviors in the classroom did not indicate improvement in 

ADHD symptoms from pre- to post- treatment. On the CTRS:R-L DSM-IV Total scale, the 

pretreatment scores (M = 63.47, SD = 11.53) did not change from the post-treatment scores (M = 
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63.06, SD = 13.55), t(16) = 3.29, p = .88, r = .04. The Inattention factor of the SESBI-R also did 

not change from post-treatment (M = 31.65, SD = 5.59) to pre-treatment (M = 31.24, SD = 6.24), 

t(16) = -.10, p = .93, r = .02. 

Equivalency Testing 

All non-significant t test results on rating scales and observational measures were 

subjected to equivalency testing to determine if mean scores were stable enough from pre- to 

post- treatment to be considered equivalent (Rogers, Howard, & Vessey, 1993). Means at post-

treatment were required to be within 10% of the pre-treatment means to be considered equivalent 

(Rogers et al., 1993). Equivalency testing was performed for the Inappropriate Behavior and 

Noncompliant Behavior categories of the REDSOCS, the SESBI-R Inattention factor, and the 

CTRS:R-L DSM-IV Total scale. Results revealed that despite the absence of statistically 

significant differences between pre and post treatment, the pre and post treatment scores were 

not statistically equivalent (see Table 3-3).  

Pearson Correlations Between Scores from Multiple Methods of Measurement 

Correlations were used to test the hypothesis regarding relationships among multiple 

method measures of ADHD symptomatology in young children. Pre-treatment measures were 

used for these analyses. Pearson correlations were used to explore the relations among parent, 

teacher, and observer measures. All scores were first converted to z scores to put them on the 

same scale in order to ensure proper comparison, since some measures were in percentiles, some 

in T scores and some in raw scores. Correlations were conducted in a linear regression model to 

correct for chance relations in such a small sample. Correlations among observer categories on 

REDSOCS were not conducted because they were drawn from the same coding system. Adjusted 

r values were reported to take into account the small sample size. Effect sizes were considered 
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moderate if between .5 and .69, .70 or higher were considered large effect sizes. Significance 

values were set at p < .05.  

Correlations are displayed in Table 3-4, but only significant correlations are discussed. 

Correlations between measures from the same informant were performed for parents and for 

teachers. The parent-informant correlation between the ECBI Attention Difficulties subscale and 

the CBCL/4-18 Attention Problems scale, r(n = 17) = .692, p < .01, adjusted r = .627, was 

significant and of high magnitude, with a moderate effect. Teacher informant correlations 

between the CTRS:R-L DSM-IV Total scale and the SESBI-R Inattention factor was also 

significant with a high magnitude, with a moderate effect size , r(n = 17) = .549, p < .05, 

adjusted r = .502.  

The correlations between measures from different informants in the same setting (i.e., 

between teacher and observer in the classroom) were not significant. Only one correlation 

between different informants from different settings (i.e., parent and teacher) was significant – 

the relation between teacher ratings on the CTRS:R-L DSM-IV Total scale and the CBCL/4-18 

Attention Problems scale, r(n = 17) = .485, p < .05, adjusted r = .424. This relation had a small 

effect size. 

Comparison of Correlations among Multiple Informants and Methods of Measurement 

Significant correlations were found between measures completed by the same informant 

(e.g., between parent completed measures) as well as measures completed by different 

informants (e.g., between parent- and teacher-completed measures) in different settings (e.g., 

school and home). Fisher’s r – to z- transformation was conducted between the two parent 

measures, the two teacher measures, and the significant parent and teacher correlation to 

determine if the magnitude of the correlations was significantly different from one another. 

Parent informant correlations compared to parent-teacher correlations revealed no difference in 
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effect size strength, (z = .96, p = .337). This was also true for comparisons between the teacher 

informant correlation and the parent informant correlation, (z = .26, p = .795). 
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Table 3-1.  Independent samples t tests for medication groups at pre-treatment 
 Medication No Medication   
Scale M SD M SD t p- value 
CBCL/4-18 Attention Problems Scale .22 .69 -.31 1.32 1.08 .30 
ECBI Attention Difficulties Subscale .28 .73 -.40 1.25 1.28 .23 
CTRS:R-L DSM-IV Total Scale .31 1.06 -.44 .78 -.10 .92 
SESBI-R Inattention Factor -.22 1.07 .31 .86 -1.09 .29 
REDSOCS Off-task Behavior .36 1.08 -.51 .62 1.90 .08 
REDSOCS Inappropriate Behavior .31 1.06 -.42 .78 1.57 .14 
REDSOCS Non-compliant Behavior -.02 1.00 .03 1.09 -.11 .92 
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Table 3-2.  Paired samples t tests for ADHD measures from pre to post PCIT treatment 
 Pre-Treatment Post-Treatment   

Scale M SD M 
 

SD 
 
t p- value 

CBCL/4-18 Attention Problems Scale 70.65 5.95 58.53 8.35 6.12 .000** 
ECBI Attention Difficulties Subscale 38.59 5.59 23.71 6.24 7.36 .000** 
CTRS:R-L DSM-IV Total Scale 63.47 11.52 63.06 13.55 .143 .888      
SESBI-R Inattention Factor 31.24 13.48 31.65 12.60 -.10 .925 
REDSOCS Off-task Behavior .38 .17 .26 .13 3.01 .008* 
REDSOCS Inappropriate Behavior .29 .18 .21 .12 1.92 .072 
REDSOCS Non-compliant Behavior .18 .15 .20 .13 -.465 .648 

Note: *p < 0.01. ** p < 0.001 
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Table 3-3.  Equivalency Testing for Non Significant Changes in Measures of ADHD from Pre to  
Post PCIT treatment  

Scale Z1 p1 Z2 p2 

CTRS:R-L DSM-IV Total Scale 1.42 .16 -1.56 .12 

SESBI-R Inattention Factor .61 .10 -.79 .25 

REDSOCS Inappropriate Behavior 2.10  .04 .95 .34 

REDSOCS Non-compliant Behavior -4.61 .96 -1.07 .28 
Note: Z-values reveal the test statistic for the significance of equality 10% above and 10% below the 

mean. The p value is their associated significance value. The largest p value must be <.05 to be 
considered significant and are bolded in this table.  
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Table 3-4.  Pearson Correlations Among Measures of Child ADHD at Pre-Treatment 
Variable 1 2 3 4 5 6 7 
1. SESBI-R Inattention Factor - .502* .388 .107 .202 .036 .024 
2. CTRS:R-L DSM-IV Total Scale  - .110 .158 .066 .424* .249 
3. REDSOCS Inappropriate Behavior   - - - - - 
4. REDSOCS Off-task Behavior    - - - - 
5. REDSOCS Non-compliant Behavior     - - - 
6. CBCL/4-18 Attention Problems Scale       - .627** 
7. ECBI Attention Difficulties Subscale       - 

Note. Correlations were not conducted within observation measure to fit with theoretical concepts 
addressed in the specific aims. Adjusted r values are reported.  

* = p<.05 ** = p<.01 
 

 

 

 

 

 



 

32 

CHAPTER 4 
DISCUSSION 

PCIT and ADHD 

Decreases in ADHD symptomatology were demonstrated for measures in both the home 

and school setting. Specifically, parent ratings on the ECBI Attention Difficulties subscale and 

the CBCL/4-18 Attention Problems scale indicated significant decreases with large effect sizes in 

ADHD-related behaviors in the home setting, and classroom observations of Off-task Behavior 

on the REDSOCS indicated significant decreases with large effect sizes in the classroom. These 

results indicate robust effects. A previous study examining REDSOCS categories suggested that 

the Off-task Behavior category of the REDSOCS reflects both inattentive and hyperactive 

symptoms of ADHD (Bagner et al., 2009). The decrease in ADHD symptoms captured by the 

Inappropriate Behavior category of the REDSOCS was close to significant on this study and may 

be found significant in future studies with a larger sample. In contrast, correlated ADHD 

behaviors captured by the Non-compliance category of the REDSOCS were not decreased at 

post-treatment. Teacher ratings showed no decline in ADHD symptomatology on the CTRS:R-L 

DSM-IV Total scale or the SESBI-R Inattention factor, and the associated effect sizes were 

small. These results indicate that our teacher report measures and some observation categories do 

not change from pre-to-post treatment in this ADHD population.  

The REDSOCS classroom observations were fairly consistent with findings from an earlier 

study with this measure, suggesting that Inappropriate and Off-task behavior categories 

decreased from pre- to post- treatment, whereas Off-task behavior significantly decreased from 

pre- to post- treatment in the current study, which differed from the earlier study of ODD 

children (some of whom had comorbid ADHD) by including only children with comorbid 

ADHD and ODD (Bagner et al., 2009). 
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The absence of significant decreases in ADHD symptoms according to teacher ratings is 

difficult to interpret, provided that some decrease in ADHD behaviors was detected through 

observer ratings in the school setting. The Inappropriate Behavior category measures behaviors 

such as being out-of-area, talking out of turn, and disrupting class members. The Noncompliant 

Behavior category measures non-compliance to teacher commands. These two categories may 

focus more on disruptive than inattentive types of behavior. It may be that the more disruptive 

behaviors of ADHD children remain problematic in the classroom following parent training. 

Such a finding is consistent with literature showing that teachers’ ratings of ADHD are affected 

by the severity of children’s oppositional behavior (Abikoff, Courtney, Pelham, & Koplewicz, 

1993). Even the suggestion of identified behavior problems from a researcher can impact the 

level of severity to which teachers rate levels of ADHD symptomatology (Jackson & King, 

2007). This assists in interpreting the results found in the correlations conducted between raters 

at pre-treatment as well. Teachers’ ratings likely did not correlate with those of the observer 

because the children in this study were referred for behavioral disorders and thus were more 

likely to be rated as more hyperactive than they truly are.  

Another explanation for the discrepancy among informants and their interpretation 

regarding behavioral changes in different domains may be the level of information that different 

informants provide. Studies have indicated that different informants, especially regarding 

ADHD, tend to highlight different impairments in different domains depending on their 

relationship to the child, such as parent, teacher, etc. (Hartman et al., 2007; Grietens et al., 2004; 

Murray et al., 2007). Using models to integrate the information given from all informants’ 

reports of child psychopathology is considered the appropriate way to interpret multiple 

informant discrepancy (Pelham et al., 2005). De Los Reyes and Kazdin (2005) have proposed the 
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use of models, like their Attribution Bias Context (ABC) model, that accounts for the context in 

which all possible informant information is used in assessment practice and assumes that there is 

not one “gold standard” for diagnosing child psychopathology.  

From an intervention standpoint, it is important to evaluate treatment from the perspective 

of multiple raters and measurement methods as well. Kazdin (2005) highlighted the importance 

of integrating assessments from multiple informants to determine treatment gains and to 

delineate the specific symptoms that are benefitting from a particular evidence based treatment 

(EBT), which will lead to better matching of symptoms to the particular treatment for a 

childhood disorder. Information from multiple informants can help to guide and direct treatment 

to maximize the impact of an intervention.  

Limitations  

Several limitations of this study should be noted. First, the sample size was small, resulting 

in decreased statistical power for analyses while increasing the likelihood of chance findings. To 

control for chance findings, we adjusted the alpha level required for significant t test results. To 

control for multiple correlation analyses, we conducted the Pearson correlations in a regression 

model, which takes into account small sample size, and produces adjusted r and adjusted r 

squared values.  

Second, the parent rating scale data contains a potential for bias in the parent ratings. 

Parents participated in a treatment program, and their positive feelings about the program could 

have led them to over-estimate improvements in their child’s behavior. The absence of a control 

condition is also a limitation in this study. A wait list control condition would assist in 

determining if reductions obtained in ADHD symptomatology were a result of treatment or a 

result of maturation or the inconsistency with diagnosis in young children with ADHD. Finally, 

this study was conducted with co-morbid ADHD and ODD children. Using children with 
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comorbid diagnoses limits the generalizability of these results to ADHD only children; however, 

this comorbid population is important to study because teacher ratings of child hyperactivity are 

influenced by the level of child behavior problems (Abikoff et al., 1993) and because of the high 

rate of comorbidity among ADHD and ODD diagnoses (Jensen et al., 2001). Further study of 

children with ADHD only compared to children with comorbid disorders will be important to 

explore further the influence of teacher rating bias on pre- and post- treatment measures of 

ADHD.  

Contribution and Future Implications 

 
Discrepancies among measures of childhood psychopathology have been known for 

decades. Children behave differently in different relationships (e.g., mother and child and teacher 

and student) and different domains (e.g., home and school) and only through multiple methods of 

gathering information from various informants across impaired domains can we understand the 

child’s functional strengths and weaknesses, and be able to match these to the most appropriate 

interventions. However, research has on the integration of multiple rater information in treatment 

intervention lags behind multiple rater integration in assessment. This study adds to the 

discussion regarding the use of multiple informant measures across settings (e.g., home and 

school) in treatment evaluation for young children with ADHD. Much study is essential to 

determine the best ways to integrate information from informants across settings to be optimally 

useful in treatment planning.  
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