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ABSTRACT 

This study tested the construct validity of a preschool measure of executive function 

(Behavior Rating Inventory of Executive Function; BRIEF-P) through support of 

convergent and discriminant validity using the multitrait-multimethod validation process.  

Convergent validity was examined through teacher ratings of executive function and 

Attention-Deficit/Hyperactivity Disorder (ADHD) and through the measurement of 

executive function on a performance measure.  Determination of discriminant validity was 

attempted through teacher ratings of executive function and anxious/shy behaviors and 

through performance measures of visuospatial processing. Participants were placed in one 

of two groups: a control group/no diagnosis (n = 21) or an ADHD Group (n = 14).  Group 

comparisons were conducted using t-tests and chi-square analysis and determined group 

differences related to gender, ethnic background, IQ, and age.  An Analysis of co-

variance, controlling for gender, indicated significantly higher teacher ratings of 

preschool-age children with ADHD than without ADHD on the BRIEF-P.  Pearson 

correlations suggest a strong relationship between similar constructs utilizing same 

method procedures and a moderate relationship measuring the same construct between 

measures.  Discriminant validity was unable to be established due to non-significant 

relationships between the same trait/between methods and different trait/between methods 

correlations.  However, the small number of participants (n = 35) and poor teacher return 

rate of questionnaires (control n = 7; ADHD n = 14) may have affected the results of this 

study.  There were several other limitations of this study, including the design of the study 

and the extended length of time to complete the study. 
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CHAPTER 1 

INTRODUCTION 

 

Context 

 Executive functions are higher-order cognitive processes (Thorell & Wahlstedt, 

2006; Sonuga-Barke, Dalen, Daley, & Remington, 2002) that have multiple mental 

functions (Reynolds & Horton, 2008).  Furthermore, executive function is considered to 

be a multi-dimensional construct (Isquith, Gioia, & Espy, 2004).  While there is no 

consensus on the definition of executive function (Singer & Bashir, 1999; Senn, Espy, & 

Kaufmann, 2004), there are enduring components of executive function described in the 

literature.  Studies of children with executive function have identified the following 

functions of executive function:  ability to inhibit, plan, utilize working memory, and 

attain future goals (Thorell & Wahlstedt, 2006; Sonuga-Barke et al., 2002); ability to 

inhibit actions, restrain and delay responses, attend selectivity, self-regulate, problem 

solve, be flexible, set goals, plan, organize, and maintain and shift set (Senn et al., 2004; 

Singer & Bashir, 1999). 

  Executive function begins development in infancy and develops considerably 

between the ages of three and five and a half (Isquith et al., 2004; Sonuga-Barke et al., 

2002).   Attentional control, future-oriented, intentional problem solving, self-regulation 

of emotion and behavior, planning, working memory, and inhibition are executive 

function skills demonstrated by preschool age children (Garner, 2009; Isquith et al., 2004; 
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Dawson & Guare, 2004; Sonuga-Barke et al., 2002).  Executive function skills are 

important to academic achievement and socialization development, as well as completion 

of daily living tasks, for children of all ages (Dawson & Guare, 2004; Mahone, Pillion, 

Hoffman, Hiemenz, & Denckla, 2005; Thorell, Linqvist, Nutley, Bohlin, & Klingberg, 

2009).  An individual’s working memory capabilities and ability to regulate behavior, 

guide or modify behavior, and utilize inhibitory control are executive function skills that 

affect academic success within the preschool environment  (Dawson & Guare, 2004; 

Espy, McDiarmid, Cwik, Stalets, Hamby, & Senn, 2004).  Executive function skills are 

also necessary for tasks outside of the academic setting, such as brushing teeth and 

retrieving necessary objects (Dawson & Guare, 2004). 

  Assessment of executive function is difficult due to a lack of a standardized 

battery to assess executive function specifically (Espy, Kaufmann, Glisky, and 

McDiarmid, 2001).  However, reliable measurement of executive function skills in 

preschool age children is possible (Sonuga-Barke et al., 2002) through the use of parent 

and teacher report and performance measures.  Despite growing research of executive 

function measures for preschool children (Espy et al., 2001), there are fewer measures of 

executive function for preschool children than school age children (Mahone et al., 2005).  

   “ADHD [Attention-Deficit/Hyperactivity Disorder] is a chronic and pervasive 

condition characterized by developmentally inappropriate levels of attention, impulsivity, 

hyperactivity, or some combination of these traits” (Christophersen & Mortweet, 2003, 

pg. 14) and is the most commonly diagnosed disorder in children (Smith, Pelham, Jr., 

Gnagy, Molina, & Evans, 2000).  The diagnosis of ADHD among preschool children is 
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supported and the prevalence rate of ADHD for this population is reported to be 2% 

(Thorell & Wahlstedt, 2006; Mahone et al., 2005, Spira & Fischel, 2005). Approximately 

2.4% of preschool age boys and 1.3% of preschool age girls are diagnosed with ADHD 

and African American children have been shown to have the highest rate of ADHD, while 

Asian Americans have the lowest (Spira & Fischel, 2005). 

  Assessment of ADHD is similar to executive function in that information from the 

individual’s home and school environment is important for determining strengths and 

weaknesses and appropriate diagnosis.  Parent and teacher report, and observations of the 

individual, as well as the use of performance measures, are utilized for this purpose 

(Cantor, 1997; Christophersen & Mortweet, 2003).  Due to the extensive history of 

ADHD, there are multiple measures with normative data for children and preschool age 

children with ADHD. 

  ADHD is characterized as a disorder of executive function (Isquith et al., 2004; 

Sonuga-Barke et al., 2002), such that executive functioning deficits are prevalent in 

individuals with ADHD (Goldstein & Naglieri, 2008; Thorell & Wahlstedt, 2006; 

Biederman et al., 2004).  Similar deficits of executive function were found in both genders 

diagnosed with ADHD (Thorell & Wahlstedt, 2006).  The three executive function skills 

associated with ADHD most frequently are inhibition, planning, and working memory 

(Sonuga-Barke et al., 2002).  However, self-regulation has also been shown to be a 

prominent deficit in children with ADHD (Garner, 2009). ADHD and executive function 

deficits become apparent when children enter preschool.  Preschool children with ADHD 
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demonstrated higher levels of executive deficit impairment than children of the same age 

without ADHD (Isquith et al., 2004). 

 Executive function and ADHD are inter-related in that they share common 

deficits related to cognitive and behavioral functioning, such as difficulties with self-

regulation, attention, planning, working memory, and inhibiting behavioral responses.  

As such, executive function skills are considered components of ADHD and are evident 

in preschool age children with ADHD.  Individuals with ADHD perform more poorly on 

academic tasks, regardless of executive function skills.  However, those individuals with 

ADHD and executive function impairments performed worse than individuals without 

executive function impairments on academic tasks.  Both ADHD and executive function 

are measurable within the preschool population through parent and teacher ratings and 

performance measures.   

 

Statement of Purpose 

The presence of executive function in preschool children has been supported by 

research (Isquith et al., 2004).  Assessment procedures for preschool children need 

developing, especially related to executive function (Mahone et al., 2005).  The BRIEF-P 

is a new measure for preschool age children, which purports to measure executive 

function (Gioia, Espy, & Isquith, 2003).  Furthermore, the link between ADHD and 

executive function in children is confirmed through research (Isquith et al., 2004; 

Sonuga-Barke et al., 2002; Goldstein & Naglieri, 2008; Thorell & Wahlstedt, 2006; 

Biederman et al., 2004).  The presence of executive function in preschool children has 
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been strengthened and measurement tools for executive function in this population are 

gaining respect.  However, further research on preschool children, executive function, 

and measurement tools of executive function is warranted due to the significant impact of 

executive function deficits related to academic achievement, socialization, and daily 

living tasks (Dawson & Guare, 2004; Mahone, Pillion, Hoffman, Hiemenz, & Denckla, 

2005; Thorell, Linqvist, Nutley, Bohlin, & Klingberg, 2009).  

The purpose of this study was to examine the construct validity of a rating scale 

of executive function for preschool age children through teacher ratings. This study 

defined the construct of executive function through literature review and attempted to 

validate the Behavior Rating Inventory of Executive Function-Preschool (BRIEF-P), 

Teacher version by establishment of convergent and discriminant validity utilizing the 

multitrait-multimethod validation procedure.  

 

Research Questions and Hypotheses 

  This study will address the following research questions: 

Question 1: Are levels of executive function similar for preschool children with 

ADHD when compared to same age peers without ADHD? 

Hypothesis 1:  Teachers will complete the BRIEF-P to obtain information 

about participants’ executive function skills.  It was hypothesized that 

teachers will rate preschool children with ADHD higher than their same 

age peers without ADHD on executive function deficits.  As such, teacher 
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ratings of individuals with ADHD will be significantly higher than 

individuals without ADHD on the BRIEF-P.  

Question 2: Does the BRIEF-P measure executive function skills in preschool 

children as it purports? 

Hypothesis 2:  In addition to teacher ratings of executive function, teacher 

ratings of ADHD symptomology and anxious/shy behaviors will be 

collected.  It was hypothesized that teacher ratings of executive function 

and ADHD symptoms will be similar, while teacher ratings on 

anxious/shy behaviors will be significantly lower than ratings of executive 

function deficits.  As such, the BRIEF-P, Teacher Scale, Global Executive 

Composite (GEC) will be strongly correlated with the Conners’ Teacher 

Rating Scales-Revised, Long Form (CTRS-R:L), ADHD Index and less 

strongly correlated with the CTRS-R:L, Anxious-Shy scale.  The BRIEF-P 

purports to measure executive function, while the CTRS-R:L ADHD 

Index measures ADHD symptoms.  The rating scales/indices measure 

similar constructs utilizing the same method (within method).   

Hypothesis 3: Participants will complete performance measures of 

executive function and visuospatial processing on the NEPSY-II.  It was 

hypothesized that individuals’ performance on the executive function tasks 

will be similar to teacher ratings of executive function, while performance 

on non-executive function tasks will be less similar to teacher ratings of 

executive function.  As such, the BRIEF-P GEC will have a significantly 
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higher correlation with executive function performance measures, 

NEPSY-II Attention/Executive Function subtests, than with non-executive 

function performance measures, NEPSY-II Visuospatial Processing 

subtests.  The BRIEF-P and the NEPSY-II Attention/Executive Function 

subtests measure the same construct (executive function) (between 

method). 

Question 3:  Is the relationship between constructs stronger than the relationship 

between methods when measuring executive function? 

Hypothesis 4: It was hypothesized that when comparing within method 

and between method results, while measuring the same construct, the 

within method will have a significantly higher correlation than the 

between method, demonstrating higher variance among methods than 

constructs.  

 

Significance of Study 

 Many children are entering formalized schooling through preschool classrooms in 

public school settings at a younger age.  Students who would otherwise demonstrate 

behavioral or executive functioning difficulties in kindergarten are now demonstrating 

these difficulties upon entering preschool.  Executive function skills in preschool age 

children affect academic achievement, development of socialization, and daily living 

tasks (Dawson & Guare, 2004; Mahone, Pillion, Hoffman, Hiemenz, & Denckla, 2005; 

Thorell, Linqvist, Nutley, Bohlin, & Klingberg, 2009).  The need for a teacher rating 
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scale to assess preschool children’s executive functioning is warranted due to difficulties 

related to executive function deficits within the educational environment.  If results of 

this study validate the BRIEF-P, then a measure of executive function for preschool 

children will be available to determine individual strengths and weaknesses.
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CHAPTER 2 

REVIEW OF SELECTED LITERATURE 

  

Executive Function 

 Executive functions are higher-order cognitive processes that include abilities to 

inhibit, plan, utilize working memory, and attain future goals (Thorell & Wahlstedt, 

2006; Sonuga-Barke, Dalen, Daley, & Remington, 2002).  The definition of executive 

function differs among disciplines (Singer & Bashir, 1999) and no agreement on a 

definition has been obtained (Senn, Espy, & Kaufmann, 2004).  Executive functions are 

difficult to define accurately because multiple mental functions are involved (Reynolds & 

Horton, 2008) and are considered to be a multi-dimensional construct (Isquith, Gioia, & 

Espy, 2004).  Welsh, Pennington, Ozonoff, Rouse, and McCabe (1990) defined executive 

function as the ability to maintain an appropriate problem set for attainment of a future 

goal.  More recently, executive function has been referred to as self-regulatory behaviors 

that guide behavior within the context of goals or rules and requires the development and 

implementation of an approach to perform novel tasks (Mahone, Pillion, Hoffman, 

Hiemenz, & Denckla, 2005).  Hale and Fiorello (2004) report the prefrontal cortex 

section of the brain is involved in executive functions such as “planning, organizing, 

strategizing, initiating, monitoring, evaluating, modifying, changing, and shifting 

(requiring flexibility) our behavior” (page 64).  One reason for varying definitions may 

be due to the suggestion that executive function skills are “fractionated” or divided into 
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components (Sonuga-Barke et al., 2002).  Despite the inconsistent definitions in the field, 

there are key components in most definitions.  Overall, executive function encompasses 

an individual’s ability to inhibit actions, restrain and delay responses, attend selectivity, 

self-regulate, problem solve, be flexible, set goals, plan, organize, and maintain and shift 

set (Senn, Espy, & Kaufmann, 2004; Singer & Bashir, 1999).    

 Executive skills, or executive functions, begin to develop in infancy and become 

fully developed in adulthood (Dawson & Guare, 2004).  “The development of attentional 

control, future-oriented, intentional problem solving, and self-regulation of emotion and 

behavior is considered to begin in infancy and continues into the preschool period” 

(Isquith, Gioia, & Espy, 2004, pg 404).  These cognitive functions are changeable due to 

external stimuli and become more stable between 18 and 30 months of age.  Furthermore, 

executive function emergence and development varies according to age of onset, rate of 

development, and level of attainment of skills (Isquith et al., 2004).  However, 

“rudimentary levels of planning, working memory, and inhibition exist during the 

preschool period.  These skills develop markedly with age between the ages of 3 and 

51/2” (Sonuga-Barke, Dalen, Daley, & Remington, 2002).  Inhibition and working 

memory develop earlier, while problem solving and planning, which are more complex 

functions, take longer to develop (Isquith et al., 2004).  The emergence and capacity to 

perform abilities of executive function are related to an individual’s developmental 

progression (Reynolds & Horton, 2008).   

 Reynolds and Horton (2008) describe Luria’s model of brain functioning and 

development of the stages of neuropsychological functions.   According to Luria, the 
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frontal lobes are responsible for intention, planning, and production of motor behaviors 

and monitoring motor responses.  In order for executive functions to develop, the 

interaction of an individual’s typical development and the environment are necessary 

(Reynolds & Horton, 2008). The frontal lobes of the brain work with other areas of the 

brain (i.e. the limbic system) to make decisions.   

The frontal lobes coordinate behavioral actions toward goals, make  
judgments with respect to time management, and also play roles in terms 
of decisions with respect to material to be remembered…There is a  
reciprocal relationship between the frontal lobes and the limbic system as 
many decisions with respect to emotional expression require input to the 
frontal lobes. (Reynolds & Horton, 2008, pg. 879) 

 
The prefrontal cortex regions in the brain are the last to mature (Reynolds & Horton, 

2008), which supports the culmination of executive function development in adulthood. 

 The Barkley model of executive function development is outlined in Dawson and 

Guare (2004) and “contains five essential elements: behavior inhibition; working memory 

(nonverbal); self regulation of affect/motivation/arousal; internalization of speech (verbal 

working memory); and reconstitution” (pg. 4).  Behavioral inhibition is the first executive 

function skill to emerge in infancy, between five and twelve months of age, and supports 

the abilities to think before acting and to decide to respond to specific stimuli (Dawson & 

Guare, 2004).  Inhibition allows individuals to manage their own behavior and to 

influence other’s behavior, and is the first step in self-control.  Nonverbal working 

memory, the ability to hold information in immediate awareness, is the next executive 

function skill to develop, also within the five to twelve month range.  “Nonverbal 

working memory becomes the foundation for the child’s ability to make decisions and 

control behavior” (Dawson & Guare, 2004, pg 6).  Emerging as early as five months of 
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age and becoming evident when the child becomes mobile is self-regulation of affect, 

motivation, and arousal.  The individual learns regulation of emotional and motivational 

states, regulation of arousal, and the capacity for social perspective taking.  Long-term 

goals begin to direct behavior (Dawson & Guare, 2004).  Language begins to become a 

way to regulate behavior and internalization of speech or self-speech develops between 

three and five years.  This executive function is important for the development of rules, 

problem-solving strategies, self-monitoring, self-instruction, and metacognition.  

Reconstitution, or cognitive and behavioral flexibility, fluency, and creativity, represents 

an individual’s ability to analyze a situation and develop strategies to solve the problem 

or reach a goal.  This area begins development around six years of age.  Prior to the 

development of these fundamental executive function skills, adults support children’s 

executive function development through directives, limits, rules, and manipulation of the 

environment (Dawson & Guare, 2004). 

 Executive function skills are crucial in meeting demands in the classroom and 

completing daily living tasks, such that executive skills help regulate behavior, create a 

goal, and meet that goal.  More specifically, executive skills help us regulate behavior by 

the use of certain thinking skills (i.e. planning, organization, time management, working 

memory, self-monitoring) and guide or modify our behavior through the use of response 

inhibition, self-regulation of affect, task initiation, flexibility and goal-directed 

persistence.  Additionally, executive skills are needed when faced with a new challenge  

(Dawson & Guare, 2004).  In preschool-age children, tasks that require executive skills 

include running simple errands (i.e. retrieving shoes from room), performing simple 
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chores and self-help tasks (i.e. brushing teeth, with reminders), and inhibiting behaviors 

(i.e. don’t hit or grab a toy from someone else).  More is expected of school-age children 

in relation to executive skills.  For example, errands are more involved (i.e. two or more 

steps or include a time delay), chores and self-help tasks no longer need reminders, and 

inhibiting behaviors also includes self-regulation (i.e. raise hand before speaking or 

refrain from temper tantrums).  School-age children are also expected to complete 

homework assignments, bring objects to and from home, keep track of belongings, plan 

projects, and keep track of a daily schedule (Dawson & Guare, 2004).   

 The development of executive skills, specifically working memory and inhibitory 

control, has been linked to cognitive abilities and is important for academic achievement 

(Thorell, Linqvist, Nutley, Bohlin, & Klingberg, 2009).  The executive function construct 

is considered crucial in school-age children, as it is central to successful acquisition and 

efficient use of academic skills, particularly in efforts to overcome learning problems of 

all kinds.  In preschoolers, these skills (particularly inhibitory control, rule use, working 

memory, and motor persistence) play a greater role in the development of socialization 

and the readiness for academic learning (Mahone, Pillion, Hoffman, Hiemenz, & 

Denckla, 2005).  Preschool children’s emergent mathematical proficiency was reported to 

be related to executive function, specifically working memory and inhibitory control 

(Espy, McDiarmid, Cwik, Stalets, Hamby, & Senn, 2004).  Inhibitory control accounted 

for 12% of variability related to mathematical skill in children of preschool age.  The 

authors did not report the significance of working memory on mathematical proficiency 

for preschool children, except that the variance was significant.  Furthermore, inhibitory 
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control and working memory were shown to be interrelated and may affect the preschool 

population’s mathematical proficiency similarly.  Mathematical skills were not affected 

by an individual’s executive function skills of shifting or mental flexibility.  Espy, 

McDiarmid, Cwik, Stalets, Hamby and Senn (2004) reported that an individual’s more 

complex mental flexibility skills may develop later (i.e. after preschool), which is why 

this skill does not affect preschool age children’s mathematical abilities.  Additionally, 

working memory may not have affected performance as much as inhibitory control due to 

the type of mathematical tasks appropriate for preschool children (i.e. counting, simple 

regrouping).  As such, inhibitory control seems to be a factor related to performance for 

counting and other simple mathematical tasks.  Executive function and mathematical 

skills both rely on frontal lobe functioning, which may account for their relationship 

(Espy et al., 2004).  Biederman et al. (2004) suggest that deficits in executive function 

cause problems for children only in the academic setting.  However, executive function 

skills are necessary, as stated previously, for tasks outside of the academic setting, such 

as brushing teeth and retrieving necessary objects, as well as within the educational 

environment.  

 Executive function deficits in preschool children have been shown to differ from 

school-age children’s deficits (Mahone et al., 2005; Thorell, Eninger, Brocki, & Bohlin, 

2010).  Children of preschool age have difficulty with higher order cognitive processes, 

emotional responses, and behavioral responses (Isquith, Gioia, & Espy, 2004).  

Furthermore, executive function difficulties, which include inhibitory control, 

distractibility, flexibility, organization, planning, and monitoring of behavior, are 
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perceived to be prevalent in young children (Isquith et al., 2004).  An important 

developmental task for preschool age children includes the regulation of emotional 

response, which affects different areas of executive domains (Isquith et al., 2004).  

Overall, preschool children have higher observed hyperactivity and impulse control 

difficulties than inattention and disorganization (Mahone et al., 2005; Thorell et al., 

2010).   Additionally, older school-age children have more difficulties with working 

memory and planning (Thorell et al., 2010). 

 Children with deficits in socialization skills also demonstrated lower executive 

function skills than children who had no difficulties relating to others (Bierman, Torres, 

Domitrovich, Welsh, & Gest, 2009).  Children with higher demonstrated aggression and 

deficits in socialization skills were found to have lower executive function skills or 

significant delays in executive function skill development.  Inhibitory control when 

manifested through aggression is suggested to be concurrent with poor executive 

functioning (Bierman et al., 2009).  However, “aggressive behavior in preschool children 

may not necessarily indicate deficits in inhibitory control or EF [executive function] 

skills, unless it is accompanied by concurrent deficits in prosocial and emotion regulation 

skills and/or occurs at very high levels” (Bierman et al., 2009, pg 319).  Thorell and 

Wahlstedt (2006) investigated the relationship between executive function and ADHD 

and executive function and Oppositional Defiant Disorder (ODD).  The authors reported 

that previous studies, which supported poor executive function skills as a causal factor for 

disruptive behavior disorders (i.e. ADHD, ODD, and Conduct Disorder), failed to control 

for the co-morbidity of the disruptive behavior disorders with each other.  As a result, the 
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relationship between executive function and ODD has been found to be significant.  

However, when co-morbidity was controlled for, previous research determined that 

executive function and ADHD continued to demonstrate a relationship, whereas the 

relationship between executive function and ODD was in need of further research 

(Thorell & Wahlstedt, 2006).  Thorell and Wahlstedt (2006) concluded that executive 

function deficits in preschool children with symptoms of ODD did not differ according to 

the severity of the ODD symptoms, when controlling for ADHD.  Furthermore, the 

authors stated that ADHD, rather than conduct problems, affect executive function skills. 

Please refer to section “Executive Function and Attention-Deficit/Hyperactivity 

Disorder” for more information about the relationship between executive function and 

ADHD. 

 Executive function is becoming congruent with behaviors related to self-

regulation and with “self-regulated learning” (Garner, 2009).  Self-regulated learning is 

an example of self-regulation and is defined as “the process by which learners plan and 

then strategically guide their behaviors toward the achievement of self-set learning goals 

(Garner, 2009, pg. 406).    The major components of executive function utilize self-

regulation to achieve self-regulated learning in some capacity.  Planning requires an 

individual to self-monitor his/her plan and completion of tasks toward meeting that plan.  

Organization also encompasses an individual’s ability to self-monitor (i.e. time 

management, tasks, and belongings).  Self-regulation of impulse control is crucial for 

monitoring effort toward task completion, which is related to the executive function 

constructs of impulse control and motivation.  The final component of executive function, 
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empathy, or an individual’s ability to understand and follow social rules and behavioral 

norms requires self-regulation to follow rules and norms (Garner, 2009).  Garner (2009) 

examined executive function skills and their role in learning, and investigated and 

supported the hypothesis that the “executive functions of planning, organization, impulse 

control, and motivation…[were] correlated with metacognitive self-regulation (divided 

into strategy use and effort regulation)” (pg. 418).  Results indicated that impulse control 

and motivation were more relevant to learning than were planning and organization, 

which is important within the educational environment.  For example, an individual with 

appropriate executive function skills will be more likely to self-motivate to engage in an 

academic task while controlling the impulse to engage in more desirable behaviors 

(Garner, 2009).  “All aspects of executive function were found to be correlated with self-

regulated learning” (Garner, 2009, pg 421), suggesting that executive functions affect the 

self-regulated learning process and self-regulation (Garner, 2009).   

 Recommendations to overcome executive function deficits related to working 

memory, organization, and planning focus on providing external cues.  Anyone who has 

difficulty internalizing his/her behavior may benefit from visual representations of 

information to provide a source of reference for that individual (Barkley, n.d. para. 9).  

Furthermore, external representation of time is important for the individual who is unable 

to delay gratification, such that the elimination of time gaps through behavioral 

contingency and support from others to work toward future goals are needed (Barkley, 

n.d. para. 10).  Once again, external stimuli are needed to support the individual to work 

toward meeting a goal (i.e. increase motivation).  Examples of external stimuli to 
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motivate individuals toward meeting a goal include token systems with rewards and 

immediate consequences (Barkley, n.d. para. 11).  Barkley reports criticism of the 

support for self-regulation through external stimuli, which states that when the support is 

removed, those individuals with executive function/self-regulation deficits are unable to 

apply appropriate self-regulation skills when needed, and clarifies his point.  

Interventions (i.e. physical cues) need to be provided in the natural setting when faced 

with tasks requiring self-regulation to provide external motivation (Barkley, n.d.).  

Barkley further claims that if environmental interventions are unsuccessful, medication 

may be the “predominant” approach when treating executive function deficits (Barkley, 

n.d).   No other sources examined suggest the use of medication to treat executive 

function deficits. 

Assessment of Executive Function 

 Assessment of executive function is difficult due to a lack of a standardized 

battery to assess executive function specifically (Espy, Kaufmann, Glisky, and 

McDiarmid, 2001), but “is possible when a developmentally appropriate behavioral 

repertoire is sampled” (Isquith, Gioia, & Espy, 2004, pg 404).  Furthermore, reliable 

measurement of executive function skills in preschool age children is possible (Sonuga-

Barke, Dalen, Daley, & Remington, 2002).  Preschool age children, who are typically 

developing, exhibit rapid gains on measures of executive function and steady 

development of behavioral inhibition, set shifting, and cognitive flexibility, whereas 

preschool-age children with ADHD perform more poorly on measures of executive 

function (Mahone, Pillion, Hoffman, Hiemenz, & Denckla, 2005).  However, not all 
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children with ADHD have deficits related to executive functioning (Thorell, Eninger, 

Brocki, & Bohlin, 2010).  Moreover, a limited number of executive functions are 

typically assessed due to the large range of executive function skills (Reynolds & Horton, 

2008). 

 To properly assess executive functions, individual behavior exhibited daily should 

be examined both at home and at school.  Parent and teacher report are essential, as well 

as behavioral observations (Isquith, Gioia, & Espy, 2004).  “Reliable reports of the 

child’s everyday behavioral manifestations of executive dysfunction allow for a high 

degree of ecological validity in understanding their real-world needs relative to test 

performance in an office setting” (Isquith et al., 2004, pg 406) and complements 

cognitive performance tests that measure executive function (Isquith et al., 2004).  

Parents or teachers’ expectations of behavior and typical development may affect ratings 

of executive function causing rater bias.  Furthermore, different aspects of executive 

function in preschool age children are more difficult to measure, such as planning, 

organizing, initiating, monitoring, and working memory, than behavioral and emotional 

regulation (Isquith et al., 2004).  

 The Behavior Rating Inventory of Executive Function-Preschool Version 

(BRIEF-P; Gioia et al., 2003) is a questionnaire for assessment of executive function and 

purports to measure executive function behaviors in children ages to 2 to 5.  The General 

Executive Composite (GEC) of the BRIEF-P parent scale for preschool children with 

ADHD was found to be significantly correlated with the Conners’ Parent Rating Scales, 

Hyperactivity and ADHD Index scales, but was only moderately correlated with an 
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estimate of IQ.  The GEC was minimally correlated with performance-based measures of 

motor/executive control (Mahone & Hoffman, 2007).  “The preschool BRIEF scale 

should be viewed as capturing and describing broad domains of executive function in the 

everyday context that are sensitive to individual differences in behavior” (Isquith, Gioia, 

& Espy, 2004, pg. 419-410) and demonstrated differences in executive function skills in 

clinically referred and typically developing children (Isquith et al., 2004).  The Childhood 

Executive Function Inventory (CHEXI) is a newer measure for children aged five to eight 

years of age that purports to measure inhibitory control and working memory aspects of 

executive functioning and excludes items more specific to ADHD criteria (Thorell, 

Eninger, Brocki, & Bohlin, 2010).   

 When comparing parent and teacher ratings, 83% of children were rated in the 

same category based on the inhibition scale and 72% of children were in the same 

category based on the working memory scale.  However, more parents than teachers rated 

children higher on the inhibition scale than on the working memory scale (Thorell et al., 

2010).  “With regard to parent-teacher agreement, . . . parents and teachers partially 

identified different children has having EF [executive function] deficits” (Thorell et al., p 

41).  In school settings, boys were rated as having more difficulty in the areas of working 

memory, planning, and organization (Isquith et al., 2004).  Thorell and Wahlstedt (2006) 

reported that teacher ratings are the most reliable source for gaining information about 

externalizing problem behaviors. 

 There is support for use of performance-based assessment of executive function 

skills in preschool children suspected of having ADHD.  However, measures of executive 
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function for preschool children lag behind those for school-age children (Mahone et al., 

2005). Despite this, the research on executive function measures for preschool children is 

growing and performance-based measures, as well as questionnaires, for assessing 

executive functions in preschoolers are becoming more available.  Measures, such as the 

A-not-B, Delayed Alternation, Spatial Reversal, Color Reversal, Self-Control, Shape 

School, and Tower of Hanoi tasks, are utilized to effectively measure executive functions 

in preschool children (Espy, Kaufmann, Glisky, & McDiarmid, 2001).  However, few 

standardized performance measures of executive function are available for the preschool 

age population aside from A Developmental Neuropsychological Assessment (NEPSY) 

(Isquith, Gioia, & Espy, 2004).   

 

Attention-Deficit/Hyperactivity Disorder 

 Attention-Deficit/Hyperactivity Disorder (ADHD) is the most commonly 

diagnosed disorder in child and adolescent psychiatric settings (Smith, Pelham, Jr., 

Gnagy, Molina, & Evans, 2000).  “ADHD is a chronic and pervasive condition 

characterized by developmentally inappropriate levels of attention, impulsivity, 

hyperactivity, or some combination of these traits” (Christophersen & Mortweet, 2003, p. 

14).  The third edition of the Diagnostic and Statistical Manual of Mental Disorders 

(DSM-III) identified children with attentional difficulties as Attention-Deficit With or 

Without Hyperactivity.  However, at the time, there was little empirical support for the 

identifying “labels” (Root, II & Resnick, 2003).   The revised DSM-III (DSM-III-R) 

removed the Attention-Deficit Without Hyperactivity category and changed the 
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remaining category to a poorly defined category that lacked diagnostic criteria.  The one 

dimensional attention-deficit disorder in the DSM-III-R officially became Attention-

Deficit/Hyperactivity Disorder (Root, II & Resnick, 2003).   

 The Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 

(DSM-IV) and the Diagnostic and Statistical Manual of Mental Disorders, Fourth 

Edition, Text Revision (DSM-IV-TR) identify three subtypes of Attention-

Deficit/Hyperactivity Disorder (ADHD); ADHD, Predominantly Inattentive Type 

(314.00), ADHD, Predominantly Hyperactive-Impulsive Type (314.01), and ADHD, 

Combined Type (314.01).  Symptoms must be present in the individual prior to age 7, 

cause significant impairment in social, academic, or occupational functioning, and cause 

impairment in two or more settings (American Psychiatric Association, 2000; Cantor, 

1997; Root, II & Resnick, 2003).  Clinical features of ADHD, Predominantly Inattentive 

Type include manifestation of at least six of the following characteristics for six months 

or longer: failing to pay close attention to details; difficulty sustaining attention to tasks; 

not seeming to listen when spoken to directly; not following through on instructions and 

failing to finish schoolwork; difficulty organizing tasks and activities; avoiding tasks that 

require sustained attention; losing things necessary to complete tasks; being easily 

distracted; and being forgetful (American Psychiatric Association, 2000; Christophersen 

& Mortweet, 2003). The ADHD, Predominantly Hyperactive-Impulsive individual 

exhibits at least six of the following characteristics for at least six months:  fidgeting with 

hands or squirming in seat; leaving seat in classroom when remaining seated is expected; 

running or climbing excessively when inappropriate; difficulty playing quietly; being “on 
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the go” or acting as if “driven by a motor;” talking excessively; blurting out answers; 

difficulty awaiting turn; and interrupting others (American Psychiatric Association, 2000; 

Christophersen & Mortweet, 2003).   ADHD, Combined Type is diagnosed when criteria 

for ADHD, Inattentive and ADHD, Hyperactive-Impulsive criterion are met.   

 Goldstein and Naglieri (2008) suggest that cognitive processes, such as Planning 

and Attention, be added to the diagnostic criteria of ADHD.  Planning as a cognitive 

process assesses the individual’s cognitive control, use of knowledge, intentionality, and 

self-regulation, while the cognitive process Attention provides information about 

focused, selective cognitive activity over time and resistance to distraction (Goldstein & 

Naglieri, 2008).  Research supports the findings that individuals with ADHD scored 

lowest (below average) in the area of Planning utilizing the Planning, Attention, 

Simultaneous, Successive (PASS) theory (Goldstein & Naglieri, 2008). 

 In the 1970’s, environmental factors, such as food additives, refined sugar, 

environmental stimulation, poor child rearing, poor child behavior management, and 

family context, were considered to be contributory to the etiology of ADHD (Barkley, 

2006).  Studies conducted in the 1980’s revealed the etiology of ADHD was different 

than for Conduct Disorder (CD), such that ADHD was biologically based related to 

temperament or a neuropsychological delay (Barkley, 2006).  Further studies indicated 

deficiencies in specific neurotransmitters (i.e. dopamine and/or norepinephrine) in the 

areas of the brain involved in response inhibition, motivational learning, and response to 

reinforcement as possible explanations for behavioral difficulties (Barkley, 2006).  

Magnetic resonance imaging (MRI) in the 1990’s demonstrated smaller prefrontal-striatal 



 
 

 
24 

 

 

areas of the brain in children with ADHD, which were postulated to occur during 

development in utero (Barkley, 2006).  Genetic research in the 1990’s also provided 

substantial evidence toward the etiology of ADHD.  “Research has shown that if a parent 

has ADHD, the risk to off-spring is 57% (Barkley, 2006, pg. 33).  Through studies of 

twins, ADHD has been determined to be approximately 80% heritability and several 

genes have been identified to be associated with ADHD (Barkley, 2006).  Other factors 

that may contribute to the onset of ADHD include “difficulties during pregnancy, 

prenatal exposure to alcohol and tobacco smoke, prematurity of delivery and significantly 

low birth weight, excessively high body lead levels, as well as post-natal injury to the 

prefrontal regions of the brain” (Barkley, n.d., para. 19).  Although professionals whom 

support the biological basis of ADHD believe that individuals with ADHD struggle to 

manage impulses, control movement, sustain attention, and self-regulate behavior 

beginning early in life, there remains to be considerable controversy surrounding the 

biological explanation of ADHD (Goldstein & Naglieri, 2008).  

 Prevalence estimates of ADHD vary widely.  Christophersen and Mortweet 

(2003) cite that 3-5% of children nationwide are affected by ADHD, whereas Root, II and 

Resnick (2003) estimate the prevalence of ADHD in school age children to be 3% to 7%.  

The prevalence of ADHD in preschool children has been studied less extensively 

(Mahone, Pillion, Hoffman, Hiemenz, & Denckla, 2005; Thorell & Wahlstedt, 2006), but 

has been found to be 5.2% in India and 9.6% in Germany (Connor, 2002).  The overall 

rate of ADHD in children between the ages of 3 and 5 is reported to be 2% (Mahone et 

al., 2005, Spira & Fischel, 2005).  However, community samples from the United States 
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yield prevalence rates of preschool ADHD to range from 2% in primary care samples to 

59% in psychiatric clinics (Connor, 2002). Whalen and Henker (1991) state the 

hyperactivity rates in children range from 3 to 15% in community samples and 50% or 

higher among clinical referrals. ADHD, Predominantly Inattentive Type, constitutes 

approximately one third of the total number of youths diagnosed with ADHD.  Although 

ADHD is viewed primarily as a childhood disorder, ADHD also causes significant 

problems for adolescents (Smith, et al., 2000).  Gender and racial differences have been 

found within individuals diagnosed with ADHD.  Boys have a higher prevalence rate 

than girls of ADHD, Combined Type and ADHD, Predominantly Hyperactive-Impulsive 

Type, with a ratio range of 2:1 to 9:1 (Root, II & Resnick, 2003).  Spira and Fischel 

(2005) reported 2.4% of preschool-age boys and 1.3% of preschool-age girls are 

diagnosed with ADHD.  African American children have been shown to have the highest 

rate of ADHD, while Asian Americans have the lowest. 

 ADHD interferes with many areas of normal development and functioning in an 

individual’s life (Christophersen & Mortweet, 2003).  Children with ADHD have 

multiple problems and their difficulties span many domains of functioning (Whalen & 

Henker, 1991).  Goldstein and Naglieri (2008) suggest that ADHD has five components 

that define the disorder: impulsivity and planning, inattention, hyperactivity, problems 

modulating gratification, and emotional regulation.  Individuals with ADHD demonstrate 

difficulties with inhibition that cause problems in planning.  “Planning is an active 

process that requires selective inhibition or impulse control and relies on working 

memory to construct and anticipate a plan and monitor its execution” (Goldstein & 
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Naglieri, pg 862, 2008).  Inattention and hyperactivity involve insufficient involvement in 

tasks and too much restlessness, respectively.  With respect to problems with modulation 

of gratification, Goldstein and Naglieri (2008) report that individuals with ADHD have 

trouble working toward a long-term goal due to being “driven toward immediate, 

frequent, predictable, and meaningful consequences” (pg 863).  ADHD symptoms also 

include being aroused more quickly and difficulty separating thought from emotions 

(Goldstein & Naglieri, 2008).  Behavioral inhibition is a key behavioral component of 

ADHD, with executive function and self-regulation deficits also affecting individuals 

with ADHD (Barkley, 2006). 

 Characteristics of the disorder change and are exhibited differently throughout 

development, from preschool through adult life.  The mean onset of ADHD is between 

three and four years of age (Loughran, 2003) and research supports the validity of the 

Diagnostic and Statistical Manual of Mental Disorders’ (4th ed., DSM-IV) criteria for 

ADHD in children as young as four (Lahey, Pelham, Stein, Loney, Trapani, et al, 1998).   

Preschool children with ADHD “move excessively and typically are difficult to contain,” 

(American Psychiatric Association, 2000, p. 89) and generally don’t display symptoms of 

inattention due to the lack of demand for sustained attention (American Psychiatric 

Association, 2000; Spira & Fischel, 2005).  Furthermore, “substantial impairment has 

been demonstrated in preschool-age children with Attention-Deficit/Hyperactivity 

Disorder” (American Psychiatric Association, 2000, p. 89).  Most preschool age children 

demonstrate inattention, hyperactivity, and levels of high activity to some extent and may 

not be seen as problematic (Wahlstedt, Thorell, & Bohlin, 2008).  However, when 
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preschool age children do exhibit high levels of inattention, hyperactivity, and activity, 

and these problems continue into elementary school, these same behaviors are often 

considered problematic (Wahlstedt et al., 2008).  Furthermore, “[h]igh levels of early 

symptoms of ADHD seem to serve as a precursor of a broad spectrum of problem 

behaviors later in development,” such as “poor social competence, conduct problems, 

internalizing problems and dysfunctional emotional regulation” (Wahlstedt et al., 2008, 

pg. 161).  Poor impulse control in preschool age children has shown to be related to 

hyperactivity and poor attention in children attending elementary school, while poor 

inhibition skills were shown to be related to behavioral difficulties (i.e. non-cooperative 

behavior) (Wahlstedt et al., 2008).   

 ADHD has been demonstrated to affect social functioning (Wahlstedt et al., 2008; 

Cantor, 1997).  Some children with ADHD typically get into fights or are avoided or 

rejected by peers, while other children with ADHD have many friends.  However, the 

friendships of these children are usually not deep or lasting (Cantor, 1997).  School age 

children with symptoms of inattention demonstrate difficulties in class work and 

academic performance, while symptoms of impulsivity tend to lead to the breaking of 

rules established at home and school (American Psychiatric Association, 2000).  Poor 

attention is linked to inefficient or ineffective attentional skills rather than an inability to 

pay attention.  Furthermore, an individual’s failure to appropriately utilize his/her ability 

to inhibit is a prominent deficit in ADHD (Goldstein & Naglieri, 2008). As an individual 

matures, he or she is better able to control the symptoms of ADHD (Root, II & Resnick, 

2003).  However, Wahlstedt, Thorell, and Bohlin (2008) reported that when high levels 
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of ADHD are present, other difficulties related to social functioning, including 

Oppositional Defiant Disorder (ODD), problems with emotional regulation, and lower 

levels of social competence, emerge (2008). 

 Disruptive behavior disorders, such as ADHD, are often comorbid with other 

mental health problems, such as anxiety disorders, obsessive-compulsive disorder, major 

depressive disorder, and communication disorders (Cantor, 1997; Christophersen & 

Mortweet, 2003). ADHD, Predominantly Inattentive Type, is more likely to have 

comorbid anxiety problems.  Additionally, the majority of children with ADHD are also 

diagnosed with Oppositional Defiant Disorder (ODD) or Conduct Disorder (CD).  

However, ADHD, Predominantly Inattentive Type displays lower rates of comorbid 

ODD than other types of ADHD (Christophersen & Mortweet, 2003). The differential 

diagnosis of ADHD “involves discriminating between normal behavior and behavior that 

is outside of the normal range, and further discriminating between each disorder alone or 

in combination” (Christophersen & Mortweet, p.16). 

Assessment of Attention-Deficit/Hyperactivity Disorder 

 The first step utilized when diagnosing ADHD is to rule out a medical problem 

(Root, II and Resnick, 2003).  Thereafter, the diagnosis of ADHD includes behavioral 

observations and behavioral reports from individuals who know the child well (Cantor, 

1997).  Parent and child interviews, and clinic-based diagnostic procedures are also 

useful assessment tools for diagnosing ADHD (Christophersen & Mortweet, 2003). 

When diagnosing a disorder, such as ADHD, the individual should utilize two 

qualitatively different methods of assessment, as well as choose assessment tools that will 
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determine an appropriate treatment.  The functions of the behavioral assessment are to 

determine the problem behaviors associated with the referral and to obtain the child’s 

family history of relevant problems.  Other functions include creating a treatment plan 

based on the assessment of the child and presenting problems, evaluating the treatment 

plan, and changing the treatment plan if it is ineffective.  The final function of the 

behavioral assessment is to evaluate the long-term outcomes of treatment (Christophersen 

& Mortweet, 2003).  

 Parent and child interviews, as well as behavior rating scales, are useful in the 

differential diagnosis of ADHD. The parent and child interviews are conducted at the 

beginning of an assessment process and are designed to identify child, parent, and family 

characteristics that contribute to the problematic behavior.  The interviews are conducted 

with the parent or child alone, and with the family together.  During the interview, the 

child’s family history and the parents’ child-rearing practices are discussed 

(Christophersen & Mortweet, 2003). Behavior Rating Scales are given to the child’s 

parents and teachers, and sometimes to the child him/herself.  Data from multiple 

informants is valuable for detecting consistencies and inconsistencies in how a child is 

viewed. The most common parent, teacher, and self rating scales for ADHD are the 

Conners Rating Scales (CRS), the Child Behavior Checklist (CBCL), and the Behavior 

Assessment System for Children (BASC).  However, there are various other behavior 

checklists that can be utilized to diagnose ADHD.  Behavior checklists provide a current 

description of parents and teachers’ perceptions of the child’s conduct and other 

behavioral problems and can be repeated frequently (Christophersen & Mortweet, 2003).  
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Clinic-Based Diagnostic Procedures are also an important component in the diagnosis of 

ADHD.  Diagnostic tests, such as the Gordon Continuous Performance Test, Trail 

Making Test, Wisconsin Card Sorting Test, and Connors’ Continuous Performance Test, 

are administered to assess for disruptive behavior disorders like ADHD (Christophersen 

& Mortweet, 2003).     

 Information from teachers about the child’s behavioral functioning within the 

classroom is crucial in diagnosing ADHD.  In a study conducted by Lee (2008), teachers 

were interviewed to determine their perceptions of ADHD within the educational setting.  

The purpose of the study was to understand ADHD through the culture and context of 

school.  Preschool and kindergarten teachers focused on behaviors related to inattention, 

since hyperactive and impulsive behaviors were considered characteristic for that age 

group.  Furthermore, the teachers reported that it was difficult to differentiate between 

students with ADHD and without because they children in the preschool age group are 

still learning to control their behaviors and about the structure of school (Lee, 2008).  

Elementary school teachers spoke more about hyperactivity and impulsivity.  In general, 

the teachers and parents view the child’s behavior differently.  Reasons for this different 

point of view was speculated to be because there is a different level of bond and 

connection between the parent and child, the child does not participate in group activities 

at home, the child’s behavior is different at home than at school, the parent is in denial 

about the child’s behavior, and/or the severity of the child’s behavior is not recognized by 

the parent (Lee, 2008).   Teachers view ADHD and associated behavioral symptoms “as 

disruptive to [classroom] instruction and a hindrance to children’s and their peers’ 
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learning” (Lee, 2008, pg. 430).  Teachers in this study supported the statistic that more 

boys than girls are diagnosed with ADHD. 

 

Executive Function and Attention-Deficit/Hyperactivity Disorder 

 Executive functioning is suggested to be an important link in the development of 

ADHD, such that poor executive functioning is an under lying deficit in ADHD 

(Goldstein & Naglieri, 2008; Thorell & Wahlstedt, 2006; Biederman et al., 2004). 

Furthermore, ADHD has been characterized as a disorder of executive function (Isquith, 

Gioia, & Espy, 2004; Sonuga-Barke, Dalen, Daley, & Remington, 2002).  Inattention or 

poor attention is a key factor for many individuals with ADHD, such that it affects their 

abilities related to executive function.  “Their inconsistent attention occurs in repetitive, 

effortful situations in which inhibition, planning, and working memory are required” 

(Goldstein & Naglieri, pg 861).  There is a relationship between executive function, 

attention, and working memory (Singer & Bashir, 1999; Hale & Fiorello, 2004).  

Research by Barkley (1997), Karatekin and Asaemow (1998), Mariani and Barkley 

(1997), and Nigg, Hinshaw, Carte, and Treuting (1998) suggest that deficits in response 

inhibition, working memory, planning, and attentional flexibility are executive function 

deficits found in individuals diagnosed with ADHD.  However, the three executive 

function skills associated with ADHD most frequently are inhibition, planning, and 

working memory (Sonuga-Barke et al., 2002).  Deficits in executive function skills were 

found to be similar in boys and girls with ADHD (Thorell & Wahlstedt, 2006).   ADHD 

has also been described as a disorder of self-regulation, such that an individual must 
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regulate his/her own behavior (Barkley, n.d.).  Individuals with ADHD demonstrate 

difficulties with self-regulation and executive functions, which may stem from that 

individual’s impulsive tendencies (Goldstein & Naglieri, 2006).   

 Self-regulation skills that are associated with ADHD include “deficits in 

inhibition, managing one’s attention, self-directed speech and rule-following, self-

motivation, and eventually even self-awareness” (Barkley, n.d, para. 4).  Barkley (n.d.) 

posits that executive function and self-regulation have similar definitions, which include 

goal-directed actions (i.e. maintaining specific thoughts and behaviors and problem-

solving) to reach a desired goal.  Self-regulation and executive function utilize the same 

cognitive processes and are more evident in younger individuals.  For example, talking to 

one-self or using self-speech, which utilizes working memory, can be observed in 

preschool children who are still learning to internalize their thoughts.  However, by the 

time that individual is an adult, that self-talk is within his/her own mind (Barkley, n.d.).  

Other executive function skills are similar in that they are self-regulated and become 

internalized as an individual matures.  Barkley describes executive functions as self-

directed actions; “[i]nhibition becomes self-restraint, self-awareness is self-directed 

attention, verbal working memory is self-speech…, nonverbal working memory is seeing 

to yourself, or using visual imagery along with other forms of self-directed sensing…And 

problem-solving could be thought of as self-directed play” (Barkley, n.d. para. 5).  

Therefore, Barkley posits, if ADHD is a disorder of self-regulation and executive 

function is self-regulated, then “[p]eople with ADHD have great difficulties with using 
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the EFs [executive functions] for purposes of self-regulation and attaining their goals” 

(Barkley, n.d., para. 5).  

 ADHD and executive function deficits become apparent when children enter 

preschool.  Greater difficulties related to executive function were found in preschool age 

children with ADHD than children of the same age without ADHD (Isquith et al., 2004).  

When ADHD was present, with related difficulties in the area of inhibitory control, more 

general executive function deficits emerged later in development (Thorell & Wahlstedt, 

2006; Sonuga-Barke at al., 2002).   

…Barkley (1997) suggested that problems with inhibition represent the 
neurodevelopmental basis for the development of EF [executive function] 
problems in ADHD.  According to this model, one would expect 
inhibitory deficits to mediate the emergence of the range of planning and 
working memory problems characteristic of ADHD during the school 
years.  In this way, it might be expected that associations between ADHD 
and deficits in these other EFs emerge later on in development. (Sonuga-
Barke et al., 2002, pg. 268) 
 

Sonuga-Barke, Dalen, Daley, and Remington (2002) and Thorell and Wahlstedt (2006) 

reported that difficulties related to inhibition play a primary role in ADHD for preschool 

age children.  Preschool children with executive function deficits demonstrated 

significantly higher levels of inattention and hyperactivity than preschoolers without 

executive function deficits (Wahlstedt et al., 2008).  Additionally, preschool children 

with ADHD have more pronounced inhibition and sustained attention deficits than young 

school age children (Mahone et al., 2005; Thorell et al., 2010).  Most of the concerns 

reported by preschool teachers involve their students’ ability to keep their hands to 

themselves, to remain still during instruction, and to maintain their focus.  Therefore, it is 

not surprising that the literature reports that the primary difficulty for children within 



 
 

 
34 

 

 

preschool is their ability to inhibit their behaviors (i.e. don’t grab, hit, call out, get out 

seat, etc.).   Working memory problems have also been associated with ADHD in 

preschool age children (Sonuga-Barke et al., 2002).  Previous studies support the 

statement that executive function deficits in preschool age children predict later problems 

with inattention, but executive function impairment was not related to hyperactivity 

(Wahlstedt, Thorell, & Bohlin, 2008).  However, the results reported by Wahlstedt, 

Thorell and Bohlin (2008) indicated that  “…preschool children with poor EF may be at 

risk of developing both types of ADHD symptoms [inattention and hyperactivity]” (pg. 

172).  Furthermore, “…the combination of high levels of ADHD symptoms and EF 

impairments [did not] constitute an exacerbated risk for later behavioral or cognitive 

functioning” (Wahlstedt et al., 2008, pg 171-172).  Therefore, the effects of ADHD and 

executive function do not combine to cause more impairment than if only one 

deficit/disorder was present (Wahlstedt et al., 2008). 

 Children and adolescents with ADHD, regardless of their executive functioning 

skills, performed worse than controls on achievement scores and measures of school 

functioning.  Overall, children with both ADHD and executive function deficits 

performed more poorly academically than ADHD children without executive function 

deficits (Biederman et al., 2004).  Furthermore, performance deficits in individuals with 

ADHD were identified when inhibitory difficulties were evident (Sonuga-Barke, Dalen, 

Daley & Remington, 2002).  “…EF [executive function] deficits act as a mediator in the 

relation between ADHD symptoms and academic functioning” (Thorell, 2007, pg. 1062).  

The relationship between ADHD, executive function, and academic difficulties is 
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unknown (Thorell, 2007).  Thorell (2007) reported that executive function was found to 

be an intermediary between symptoms of inattention (ADHD) and academic skills (i.e. 

language skills and mathematics), which means “that children with ADHD (at least those 

with the inattentive or combined subtype) who have EF deficits are more susceptible to 

poor academic skills…” (Thorell, 2007, pg. 1068).   

 Recommendations to support executive function deficits in individuals with 

ADHD vary according to the individual’s needs.  However, if ADHD and executive 

function skills are both to be viewed as self-regulatory, then providing support to 

overcome executive deficits may reduce ADHD symptomology (Barkley, n.d.).  Such 

recommendations include modifying the environment to include physical/visual/external 

stimuli to guide behavior and support the individual to utilize his/her own self-regulatory 

behaviors (Barkley, n.d.). 

 Executive function and ADHD are inter-related in that they share common 

deficits related to cognitive and behavioral functioning, such as difficulties with self-

regulation, attention, planning, working memory, and inhibiting behavioral responses.  

As such, executive function skills are considered components of ADHD and are evident 

in preschool age children with ADHD.  Individuals with ADHD perform more poorly on 

academic tasks, regardless of executive function skills.  However, those individuals with 

ADHD and executive function impairments performed worse than individuals without 

executive function impairments on academic tasks.  Both ADHD and executive function 

are measurable within the preschool population through parent and teacher ratings and 

performance measures.   
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Construct Validity in Psychological Tests 

 In order to validate a psychological test, the construct of that test and how it is 

observed must be defined (Cronbach & Meehl, 1955).  Predictive relationships must be 

determined and explicit in order to have evidence of validation.  Cronbach and Meehl 

(1955) reported that construct validity includes different types of evidence to support the 

psychological test as a valid measure, such as “content validity, interitem correlations, 

intertest correlations, test-‘criterion’ correlations, studies of stability over time, and 

stability under experimental intervention” (pg 300).  Interpretations of the correlations 

must be supported through evidence and alternate interpretations must also be considered.  

Therefore, to investigate all interpretations of the correlations, all types of evidence 

should be examined.  Such evidence determines if the defined test construct is valid 

(Cronbach & Meehl, 1955). 

 Construct validity, or validation using convergent and discriminant validity, can 

be supported through the use of the multitrait-multimethod matrix (Campbell & Fiske, 

1959).  Convergent validity is determined to exist when agreement between measures or 

traits is established.  In contrast, discriminant validity must demonstrate distinctions 

between the construct being measured and other constructs already established.  As such, 

both convergent and discriminant validity must be confirmed to determine that construct 

to be valid.  This validation process considers trait and method variance by utilizing more 

than one trait and more than one method.  As stated earlier, the multitrait-multimethod 

matrix is used to display the relationships between traits and measures when determining 
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construct validity (Campbell & Fiske, 1959).  An example of the multitrait-multimethod 

matrix is provided in Table 1. 

 When determining if validity exists, the correlations between similar constructs 

should be statistically significant and should be statistically higher than correlations 

between dissimilar constructs (Campbell & Fiske, 1959).  Furthermore, correlations 

should be higher for the same construct measured between methods than for different 

traits utilizing the same method.  Similar correlations should exist between different traits 

either measured by the same method or by different methods.  Of the four criteria 

mentioned, the first criterion determines convergent validity, while the remaining three 

criteria are necessary to demonstrate discriminant validity (Campbell & Fiske, 1959). 

 

Definition of Terms 

Executive Function: one’s ability to sustain and apply adequate levels of attention 

to tasks, to plan, organize, and execute responses, to shift set in response to changing task 

demands, and to inhibit responses when necessary (Korkman, Kirk, & Kemp, 1998).  

Attention Deficit/Hyperactivity Disorder (ADHD): “ADHD is a chronic and 

pervasive condition characterized by developmentally inappropriate levels of attention, 

impulsivity, hyperactivity, or some combination of these traits” (Christophersen & 

Mortweet, 2003, pg. 14). 

Construct Validity: The degree to which a measurement device accurately 

measures the theoretical construct it is designed to measure (Brown, Cozby, Kee, & 

Worden, 1999). 
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Table 1 

MULTITRAIT-MULTIMETHOD MATRIX PARADIGM 

METHOD  1 2 3 

 TRAITS A1 B1 A2 B2 A3 B3 

 
A1 

 
-      

1  
B1 

 
A1/B1 -     

 
A2 

 
A1/A2 B1/A2 -    

2 

B2 
 

A1/B2 
 

B1/B2 A2/B2 -   

 
A3 

 
A1/A3 B1/A3 A2/A3 B2/A3 -  

3  
B3 

 
A1/B3 B1/B3 A2/B3 B2/B3 A3/B3 - 

 *Adapted from Campbell and Fiske (1959). 

  

Convergent Validity: Assessment of the validity of a measure by demonstrating 

that the measure is related to other variables in predicted ways (Brown, Cozby, Kee, & 

Worden, 1999). 

Discriminant Validity: Assessment of the validity of a measure by demonstrating 

that the measure is not related to other variables that it theoretically should not be related 

to (Brown, Cozby, Kee, & Worden, 1999). 

 

 Executive function skills are present in preschool age children and are important 

for the development of academic readiness, the development of socialization skills, and 
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completing everyday tasks at home and at school.  Deficits in executive function are 

prominent in individuals with ADHD and are linked to the development of ADHD.  

Specifically, deficits in attention, inhibition, working memory, planning, and self-

regulation are key components of executive function impairments that affect individuals  

with ADHD.  Furthermore, deficits in executive function among the preschool population 

predict difficulties with inattention and hyperactivity later in development, as well as 

difficulties related to academics.  Measures of executive function for preschool children 

are growing and performance-based measures, as well as questionnaires, are becoming 

more available.  However, assessment tools of executive function in preschool age 

children continue to be less well developed than for older children.  Therefore, validation 

of the BRIEF-P as a measure of executive function in preschool age children would 

provide a measurement tool of an individual’s strengths and weaknesses related to 

executive function. 
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CHAPTER 3 

METHODOLOGY 

 

Participants 

 The goal to recruit fifty total participants (25 with ADHD, 25 controls without 

diagnosis) between the ages of 3 and 5 years (36 to 71 months) was attempted.  However, 

only twenty-one controls and fourteen participants with ADHD were recruited from the 

outpatient Neuropsychology clinic at the Kennedy Krieger Institute (KKI) in Baltimore, 

Maryland and within the community.  The teacher response rate was poor, with only nine 

forms being returned for the participants diagnosed with ADHD and fourteen forms 

returned for the control participants.  Initially, students were to be recruited from the St. 

Margaret School, a large parochial school in Harford County, Maryland, but the school 

was ultimately unable to support the recruitment effort.   At the time of recruitment, the 

St. Margaret School had too many on-going projects involving their teachers and did not 

want to overwhelm the teachers with an additionally project.  Therefore, the principal of 

the St. Margaret School asked that recruitment efforts be delayed.  Therefore, control 

participants were recruited through word of mouth and ultimately included children of 

friends and their friends’ children.  

 Individuals were assigned to either the Control group or the ADHD group to 

provide a comparison for data analysis.  The ADHD group was chosen as a comparison 

group due to support for executive function deficits in individuals with ADHD.  
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Participants were included in the ADHD group if they met the following requirements: 

had a previous ADHD diagnosis by a professional in the community and/or teacher 

derived T-score of greater than 64 on the Hyperactivity Scale or the ADHD index of the 

CTRS-R:L.  The ADHD group was not on medication to treat their ADHD symptoms at 

the time of evaluation.  All participants did not have a diagnosis of Intellectual Disability 

or Developmental Delay, obtain a standard score below 70 on the Stanford-Binet 

Intelligence Scales, Fifth Edition (SB5) Abbreviated Battery, or have a hearing or vision 

impairment.  Children with traumatic brain injury or a seizure disorder were also 

excluded from the study. 

 The Kennedy Krieger Institute (KKI) outpatient clinic sees approximately 50 

preschool aged patients each year, with approximately 50% of those patients presenting 

with ADHD symptoms.  The percentage of parents who were expected to grant 

permission for their child to participate in this research project was projected to be at 

least 15% from KKI. 

Power Analysis 

 A Power Analysis was conducted for the primary analysis of the individual scales 

of the BRIEF-P in relation to groups (ADHD vs. Controls).  Based on previous research 

utilizing the parent version of the BRIEF-P (Mahone and Hoffman, 2007), the mean 

effect size was d = 1.6.  A Power Analysis based on an estimated effect size of d = .7 

yielded a power of .80 and an alpha level of .05.  The Power Analysis yielded a total of 

15 participants needed per group to obtain significant results. 
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Instruments 

Parent Demographic Questionnaire 

 Each parent was asked to complete a Demographic Questionnaire (see Appendix 

A) at the time of consent.  The Demographic Questionnaire asked the parent about the 

participant’s developmental and school history, as well as the parents’ education and 

occupation.  The Hollingshead Four-Factor Index of Social Status was used to determine 

the child’s socioeconomic status, which uses each parent’s education and occupation to 

calculate the Status Score. The level of education completed by each parent was assigned 

a score on a seven-point scale, while the occupation of each parent was given a score on a 

nine-point scale.  Each score was multiplied by a factor weight and added together for a 

total score for each parent.  When both parents were employed, their scores were summed 

and divided by two to calculate the Family Hollingshead Index. If only one parent was 

employed, the Status Score was derived from the employed parent’s education and 

occupation scores.   The developmental history included questions about the participant’s 

gender, ethnic background, prenatal development and birth, developmental milestones, 

existing disorders, and medications.  Questions regarding the participant’s school, 

services received at the school, and if the participant had been evaluated previously were 

included in the school history section.  The total participation time for each parent was 

approximately 10 minutes.   

Teacher Ratings 

 The Behavior Rating Inventory of Executive Function-Preschool Version 

(BRIEF-P), Teacher Version and the Conner’s Teacher Rating Scale-Revised, Long Form 
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(CTRS-R:L) were completed by each participant’s teacher. Each participant’s teacher 

spent approximately 20-30 minutes completing the two questionnaires.   

 The BRIEF-P is a questionnaire/rating scale that is designed to assess executive 

function behaviors in children ages 2 years, 0 months to 5 years, 11 months.  The parent 

and teacher forms are identical and can be used in the home and preschool environments, 

respectively.  The BRIEF-P includes five scales of executive function, measuring 

Inhibitory Control, Shift, Emotional Control, Working Memory, and Planning and 

Organization, as well as three Index scores (Inhibitory Self-Control Index, Flexibility 

Index, Emergent Metacognition Index) and the Global Executive Composite (GEC).  The 

Teacher BRIEF-P scales and Index scores internal consistency coefficients range from 

.90 to .97 for teacher ratings, demonstrating strong internal consistency, while the test-

retest reliability coefficients scale and Index scores range from .65 to .94.  Evidence for 

validity of the BRIEF-P is based on the content of the items, convergence and divergence 

of the BRIEF-P scores with other measures, and the internal structure of the BRIEF-P 

(Gioia, Espy, & Isquith, 2003).  

 The Conners’ Rating Scales-Revised is a questionnaire that assesses for 

oppositional behavior, cognitive problems and inattention, hyperactivity, anxious-shy 

behavior, perfectionism, and social problems, and corresponds with symptoms used in the 

DSM-IV as criteria for ADHD.  There are long and short versions of the parent and 

teacher forms, which are used for children ages three to seventeen.  The Conners’ 

Teacher Rating Scales-Revised: Long Version (CTRS-R:L) has 59 items and includes the 

following scales: Oppositional, Cognitive Problems/Inattention, Hyperactivity, Anxious-
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Shy, Perfectionism, Social Problems, Conners’ Global Index, ADHD Index, and DSM-IV 

Symptom Scale.  The 28-item CTRS-R, Short Version, includes four scales: 

Oppositional, Cognitive Problems/Inattention, Hyperactivity, and ADHD Index.  Total 

reliability coefficients range from 0.857 to 0.938.  The factorial validity of the CTRS-R:L 

range from 0.58 to 0.60 and all loadings were found to be significant (p < .05), 

suggesting that the variance for each variable is explained by that factor.  The CTRS-R:L 

was chosen for this study due to the lack of availability of similar measures that are 

suitable for children as young as three.  The Behavior Assessment  System for Children 

(BASC), the Child Behavior Checklist (CBCL), and the ADHD Rating Scale-IV 

(ADHD-IV) were used by the authors of the BRIEF-P when determining initial 

convergent and divergent validity of the BRIEF-P (Gioia, Espy, & Isquith, 2003).  

Therefore, a different measure than the three utilized by the author was chosen for this 

study.  Furthermore, the Long Version of the Conners’ Rating Scales was used in order to 

gain information about an internalized behavior for each participant (i.e. anxious/shy 

behavior). 

Performance Measures 

The participants were administered the Stanford-Binet Intelligence Scales, Fifth 

Edition (SB5) Abbreviated Battery to screen for participation eligibility.  Each participant 

completed the cognitive assessment at the beginning of each session.  The participants were 

tested by this examiner at the Kennedy Krieger Institute, at their home, or at the examiner’s 

home.  The SB5 is an assessment of intelligence and cognitive abilities that is individually 

administered to individuals as young as 2 and as old as 85+.  The Abbreviated Battery 
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consists of two subtests, Object Series/Matrices and Vocabulary.  Reliability coefficients 

for the Abbreviated Battery IQ for children ages 3, 4, and 5 are .89, .91, and .92 

respectively.  The Abbreviated Battery IQ has a test-retest reliability correlation of .84 and 

a corrected correlation of .87.  Evidence of validity for the SB5 was established utilizing 

content-related, criterion-related, and construct-related data.  

A Developmental Neuropsychological Assessment, Second Edition (NEPSY-II) 

Statue and Inhibition subtests were utilized to assess for Attention and Executive 

Functioning and the NEPSY-II Design Copying and Block Construction subtests were 

administered to measure constructs other than executive functioning.  The five-year-old 

participants completed the Inhibition subtest, which includes asking the child to inhibit 

responses.  All participants completed the Statue, Design Copying, and Block Construction 

subtests.  The Statue subtest asked the child to stand like a statue, holding a flag, with their 

eyes closed for 75 seconds.  At pre-determined time intervals, the examiner provided a 

distracter (i.e. dropped a pencil, coughed, knocked on table, said, Ho Hum!) and recorded 

body movement, eye opening, and vocalizations.  Participants attempted to construct block 

designs during the Block Construction subtest and copied designs in a booklet for the 

Design Copying subtest.  The Participants completed the NEPSY-II subtests after the SB5 

and spent approximately 40-50 minutes with the examiner completing all performance 

measures.  Breaks were given when appropriate or needed.  

A Developmental Neuropsychological Assessment (NEPSY) is a comprehensive 

instrument that was designed to assess neuropsychological development in preschool and 

school age children. More specifically, the NEPSY was designed to assess subtle 
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deficiencies that can interfere with learning in preschool and school-age children, to detect 

and clarify the degree to which brain damage or dysfunction affects the capacity to process 

information, and to study normal and atypical neuropsychological development in preschool 

and school-age children, as well as for long-term follow-up. The NEPSY-II is the second 

edition of the NEPSY, which was adapted from a Finnish version originally published in 

1998.  The NEPSY-II normative sample was based on information from the U.S. Bureau of 

Census in October 2003 and included variables such as age, race/ethnicity, geographic 

region, and parent education level.  Internal reliability coefficients were calculated through 

split-half and alpha methods, as well as stability coefficients and decision-consistency 

procedures. The authors concluded that most of the subtests on the NEPSY-II have adequate 

to high internal consistency or stability.  The Statue subtest’s reliability coefficients were 

.82 for three and four year olds and .88 for five year old children and were found to be 

consistent with previous findings (i.e. executive function tasks tend to have modest 

reliability).  The Visuospatial Processing subtests included Block Construction and Design 

Copying.  The reliability coefficients for the Block Construction subtest were .80 for three 

year olds, .69 for four year olds, and .86 for five year old children, while the reliability 

coefficients for the Design Copying subtest were .82, .92, and .91 for three, four, and five 

year old children, respectively.  Previous research conducted on the validation of the 

Finnish NEPSY was used to determine the content validity, as well a review of literature, 

the authors’ expertise, expert recommendations, and data collected during the pilot and 

tryout phases of the NEPSY.  After standardization, the subtests were reevaluated for 

content, bias, and psychometric properties.  Construct validity was found to have moderate 
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positive relationships among Core Domain Scores (ages 3-4) and low to moderate 

correlations among Core Domain Scores for children aged 5-12.  “The pattern of 

correlations among the subtests within domains provides strong evidence that the structure 

of NEPSY is sound” (Korkman, Kirk, and Kemp, 1998).  The structure of the NEPSY-II 

was also found to be sound through the pattern of correlations among subtests.  To 

determine the validity of the NEPSY-II, content, construct, and concurrent validity were 

established based on literature review, customer feedback and recommendations, review of 

pilot studies, correlational data with other measures of functioning, and concurrent and 

special group studies.  The NEPSY and corresponding NEPSY-II subtests were found to 

measure similar constructs.  Additionally, results of the special group studies involving 

children with Attention-Deficit/Hyperactivity Disorder, combined type, suggested that 

children with ADHD show relatively intact visuospatial skills and impairment in the area of 

attention and executive functioning.  The NEPSY was chosen for this study because, at the 

time of the design of this study, there were few standardized performance measures of 

executive function available for the preschool age population (Isquith, Gioia, & Espy, 

2004).  The NEPSY-II was used for this study because the normative data was more 

representational of the population for this study.  However, the NEPSY-II only has the 

Statue subtest with normative data for children three and four years of age and two subtests 

(i.e. Statue and Inhibition) with normative data for five-year-old children. 
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Procedures 

 Participants were screened for eligibility for the study through completion of a 

telephone interview.  Eligible participants were given an appointment time at the 

convenience of both the participant and the examiner at The Kennedy Krieger Institute, 

the participant’s home, or the examiner’s home.  Informed consent was obtained by the 

signing of Temple University and KKI’s consent forms by parents and through informed 

consent provided verbally by the child.  The participant’s parent then completed a 

demographic questionnaire to obtain information to describe the sample and signed a 

letter, which was sent to the child’s teacher, to inform him/her that permission was 

granted for his/her participation in the study.  The participants’ teachers were either 

mailed or given by parents a packet to complete which included the letter granting 

permission from parents for the teacher’s participation, a consent form to sign, the 

BRIEF-P, and the CTRS-R:L.  The packet also included a self-addressed, postage paid 

envelope for the teachers to mail back the forms.  The BRIEF-P was used to determine 

ratings of executive function.  The CTRS-R:L was used to determine eligibility for the 

ADHD group, as well as to obtain ratings of ADHD and anxious-shy behavior.  

 After the paperwork was complete, the SB5 was administered to all participants to 

obtain an estimate of intellectual functioning.  The NEPSY-II Statue was administered to 

all participants, while the Inhibition subtest was administered to five year olds only to 

obtain measures of executive functioning.  The NEPSY-II Visuospatial Processing 

subtests were administered to obtain performance on a non-executive functioning 

measure.  Participants were given stickers for their participation in the study. 
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 Each parent received feedback regarding his or her child’s participation in this 

study in the form of a brief write-up of his or her child’s scores on the performance 

measures. 

Data Analysis 

 In order to validate the BRIEF-P, Teacher Version, a rating scale that purports to 

measure executive function skills in preschool-age children, the construct of executive 

function and how it is observed must be defined.  For the purpose of this study, executive 

function was defined as higher-order cognitive processes that include one’s ability to 

inhibit actions, plan and be organized, be flexibility, shift behavior and/or task, delay 

responses, initiate and monitor behavior, develop and implement an approach to perform 

novel tasks, set goals, and guide and/or regulate behavior to reach those goals.  Teacher 

perceptions of an individual’s ability to perform these tasks, as well as that individual’s 

ability to perform on tests of executive functions, will be used to observe the construct of 

executive function.  The construct of executive function will be validated on the BRIEF-P 

through the use of inter-test correlations by testing evidence to support the construct of 

executive function and evidence to determine if alternate interpretations of the construct 

are warranted. 

 Each participant was assigned a group (Control vs. ADHD), which were the 

independent variables.  The scores obtained through teacher ratings (BRIEF-P and 

CTRS-R:L) and the individual’s performance on the NEPSY-II subtests were the 

dependent variables for all analysis.  The Inhibition scores were not included in the 

analysis due to only six scores in this area (five Control and one ADHD).  The scores 
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obtained on the SB5 were used to describe the sample, along with the demographic 

questionnaire, and included variables such as gender, race, and age.  The Status Score 

assigned each participant through The Hollingshead Four-Factor Index of Social Status 

was not included in the analysis due to only three scores obtained for the ADHD group. 

 The groups’ (ADHD vs. Control) demographic variables, such as gender, race, 

and age (months), as well as IQ score, were measured for similarity.  For categorical 

variables, such as gender and race, a Chi Square analysis was utilized to determine if the 

groups were similar.  To determine if group differences existed for the continuous 

variables (age and IQ) a t-test was utilized.   

 An Analysis of Variance (ANOVA) was used to determine if the ADHD group’s 

teacher ratings on the BRIEF-P were higher than the Control group.  Since group 

differences existed at baseline for gender, the examiner covaried for this difference and 

used an Analysis of Co-Variance (ANCOVA) for the primary analysis.  Differences in 

age were not corrected since dependent measures are age-corrected scaled/standard 

scores.  IQ was not co-varied because deficits in ADHD and EF affect IQ testing.  To 

analyze Hypothesis 1, that the ADHD group will have significantly higher ratings on the 

BRIEF-P Shift, Inhibit, Emotional Control, Working Memory, and Plan/Organize scales 

than the Control group, an ANCOVA was used.   

 Between subjects and within subjects analyses using Pearson Correlations were 

conducted to test if the BRIEF-P Teacher Scale, Global Executive Composite (GEC) was 

significantly correlated with the CTRS-R:L ADHD Index and/or Anxious/Shy scale and 

with the NEPSY-II, Statue, Design Copying, and/or Block Design subtests. Due to the 
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highly inter-correlated subtests on the preschool version of the BRIEF, the GEC was 

utilized for the purpose of analysis.  Pearson Correlations determined the relationship 

between the tests and Fisher’s r-to-z transformation was utilized to determine if those 

relationships were significantly different.  More specifically, global score correlations 

between the BRIEF-P GEC and the ADHD Index on the CTRS-R:L were analyzed to 

determine if the relationship is significantly different than the relationship between the 

BRIEF-P GEC and the NEPSY-II, as well as for the global score correlations between the 

BRIEF-P GEC and the CTRS-R:L ADHD Index and between the BRIEF-P GEC and the 

CTRS-R:L Anxious-Shy scale.  The same analysis was utilized to determine if the global 

score correlation between the BRIEF-P GEC and the NEPSY-II Statue subtest was 

significantly higher than the global score correlation between the BRIEF-P GEC and the 

NEPSY-II Visuospatial Processing subtests. 

Multitrait-Multimethod Matrix 

 To test the construct validity of the BRIEF-P, Teacher scale, inter-test 

comparisons were conducted for within methods and between methods and between the 

same construct and different constructs.  The executive function (EF) measures for this 

model included the BRIEF-P Global Executive Composite (GEC), the CTRS-R:L ADHD 

Index, and the Statue subtest on the NEPSY-II.  The non-executive function (non-EF) 

measures included the CTRS-R:L Anxious-Shy scale and the NEPSY-II Visuospatial 

Processing tasks, which included the Block Design and Design Copying subtests.  

TABLE 2 demonstrates the set-up of the Multitrait-Multimethod validation process for 

the current study. 
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Table 2 

MULTITRAIT-MULTIMETHOD MATRIX 

METHOD  BRIEF-P CTRS-R:L NEPSY-II 

 TRAITS GEC ADHD  Anxious/Shy Statue Block 
Design 

Design 
Copying 

BRIEF-P GEC -      

ADHD EF/EF -     
CTRS-R:L 

Anxious/Shy EF/non-EF EF 
/non-EF 

-    

Statue EF/EF EF/EF EF/non-EF -   

Block 
Design EF/non-EF EF/ 

non-EF 
non-EF/ 
non-EF 

EF/ 
non-EF -  NEPSY-II 

Design 
Copying EF/non-EF EF/ 

non-EF 
non-EF/ 
non-EF 

EF/ 
non-EF 

non-EF/ 
non-EF - 
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CHAPTER 4 

RESULTS 

 

 Twenty-one control and 14 ADHD individuals agreed to participate in the study.  

However, of the 35 participants, teacher return of rating scales was poor, with 15 teacher 

BRIEF-P and CTRS-R:L returned for the control subjects and seven BRIEF-P and nine 

CTRS-R:L returned for the ADHD group.  Overall, there were eleven male and 23 female 

participants, with nine 3-year olds, fifteen 4-year olds, and ten 5-year olds.  The socio-

economic status of the families who participated in this study ranged from 31.5 on the 

Hollingshead Index to a high of 66, which indicates all families’ socio-economic status is 

in the upper half of the social status based on education and occupation.  Twenty-three of 

the subjects were of average intelligence, while one participant scored in the borderline 

range and ten scored in the above average range.  There was one missing score.  

 Statistical analysis using t-test indicates that there was a significant difference 

between the participants’ age in months (t (31) = 28.831, p < .01) and IQ (t (33) = 30.988, 

p < .01), with a large effect size for both analyses (age d = 10.35; IQ d = 15.10).  The 

control group had more three- and five-year-old participants than the ADHD group, but 

both groups had similar number of four-year-olds.  Both groups had similar number of 

individuals in the Average range of intelligence, but the control group had more 

individuals within the Above Average range than the ADHD group.  A Chi-square 

analysis was used to determine if the participants’ gender and race were similar.  The 

analysis indicated that both gender and ethnic background were significantly different 
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(gender x2 (1) = 4.235, p < .05 & ethnic background x2 (1) = 17.286, p < .01), such that 

there were more female and European American participants in both the control and 

ADHD groups.  A large effect size was found for both gender and ethnic background 

(gender effect size = .754 & ethnic background effect size = 2.54). 

 

Table 3 
Participation Information 

 
 Consent BRIEF-P CTRS-R:L NEPSY-II All measures 

completed and returned 
Control 21 14 15 21 14 

ADHD 14 8 9 11 7 

 *Consent: number of participants signing consent; BRIEF-P & CTRS-R:L: number of teachers returning questionnaires;  
   NEPSY-II: number of participants completing all three subtests of NEPSY-II 
 
 
 

 

BRIEF-P Teacher Scale Between Subjects Analysis 

 To test the first hypothesis, that the ADHD group would have significantly higher 

teacher ratings than the Control group on the BRIEF-P, an analysis of variance 

(ANOVA) was utilized.  All scales were significant, such that teacher ratings were higher 

for students within the ADHD group than for students in the control group (Inhibit scale 

p = 0.007; Shift scale p = 0.015, Emotional Control p = 0.001, Working Memory scale p 

= 0.002, Plan/Organization scale p = 0.012, Inhibitory Self-Control Index p = .002, 

Flexibility Index p < .01, Emergent Metacognition Index p = .003, Global Executive 

Composite p = .001).   
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Table 4  
Demographic Information 

 ADHD (n = 14) Control (n = 21) Significance of 
Difference 

Number female 11 12 

Number male 2 9 

Missing Data: Gender 1 0 

p < .05 

Age range (in months) 36-71 37-67 

Mean Age (in months) 
Standard Deviation 
 

52.36 
11.877 

 

53.57 
9.877 

Missing Data: Age 0 0 

p < .01 

Number of African American 2 1 

Number of European American 
 

5 20 

Missing Data:  
Ethnic Background 

7 0 
p < .01 

Hollingshead Index range 
(Status Score) 
 

51-66 31.5-66 

Mean Hollingshead Index 
Standard Deviation 
 

60.500 
8.2614 

57.214 
8.9073 

Missing Data: 
Hollingshead Index 
 

11 0 

Did not compute 
due to missing data. 

Intelligence Quotient range 
(Standard Score) 
 

70-112 94-133 

Mean IQ 
Standard Deviation 
 

95.38 
12.823 

112.71 
10.813 

Missing Data: IQ 1 0 

p < .01 
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 An analysis of covariance (ANCOVA) produced similar findings (i.e. higher 

teacher ratings for individuals with ADHD than for controls) for all BRIEF-P scales   

when co-varying for gender (Inhibit scale p = 0.009; Shift scale p = 0.027, Emotional 

Control p = 0.003, Working Memory scale p = 0.005, Plan/Organization scale p = 0.017, 

Inhibitory Self-Control Index p = .005, Flexibility Index p < .01, Emergent 

Metacognition Index p = .005, Global Executive Composite p = .002).  Due to the low 

number of participants, gender was not blocked.  Furthermore, age was not co-varied 

because standard scores are already corrected for age differences.  As a result of the 

affects of ADHD and EF deficits on IQ testing, IQ was not co-varied. 

 Analysis of individual subtest scores by group revealed 50% of the subjects with 

ADHD had clinically significant Global Executive Composite scores, while none of the 

control group’s scores were significant.  The areas of most concern for the ADHD group 

were Emergent Metacognition and Working Memory, with 50% of the group having 

elevated scores in each area.  Teachers rated 37.5% of the ADHD group as having 

significant difficulties in the areas of Inhibit, Plan/Organize, and Inhibitory Self-Control, 

while 25% of the ADHD group was identified as having significant difficulties with the 

ability to shift and with emotional control.  Significant concern was not indicated in the 

area of Flexibility for any of the participants with ADHD.  Please refer to Table 5 for 

individual scores.   The BRIEF-P generates T-scores, with a Mean of 50 and a Standard 

Deviation of 10.  Average T-scores are at or below 64 and clinically significant scores are 

65 and higher.  A higher T-score indicates significant executive function deficits. 
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Table 5 
ADHD Group: BRIEF-P T-Scores 

Scale/Index T-Scores 

Inhibit 40 41 53 53 83 62 84 70 

Shift 40 - 66 66 49 48 53 48 

Emotional Control 41 48 55 55 76 62 62 74 

Working Memory 40 51 51 51 76 79 83 67 

Plan/Organize 38 43 52 52 78 55 72 69 

Inhibitory Self-Control 39 42 54 54 81 63 79 74 

Flexibility 39 - 61 61 64 56 59 63 

Emergent Metacognition 39 48 51 51 78 71 80 68 

Global Executive Composite 38 - 56 56 78 67 79 71 

   Clinically Significant (T-Score > 65) 

 

 The control group had fewer concerns than the ADHD group.  The area of most 

concern for the control group was on the Inhibit scale, with 14.1% of the group having 

clinically significant scores.  Working Memory, Inhibitory Self-Control, and Emergent 

Metacognition were a concern in 7.1% of the control group.  The areas with no concerns 

for any subject were in the areas of Shift, Emotional Control, Plan/Organize, and 

Flexibility.  As stated previously, the control group did not have clinically significant 

concerns on the Global Executive Composite.  Table 6 reports individual subtest scores. 
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Table 6  
Control Group: BRIEF-P T-Scores  

Scale/Index T-Scores 

Inhibit 66 50 43 71 40 43 39 43 49 39 53 40 45 43 

Shift 43 41 41 42 43 41 41 41 53 41 53 51 40 54 

Emotional Control 48 41 42 63 47 42 41 45 53 41 48 47 41 40 

Working Memory 49 54 46 51 42 44 42 44 46 42 68 42 40 46 

Plan/Organize 55 64 42 46 43 42 40 42 58 40 58 40 38 46 

Inhibitory Self-Control 60 46 42 69 43 42 38 43 50 38 51 43 43 40 

Flexibility 45 40 40 53 45 40 40 42 42 40 51 43 43 40 

Emergent Metacognition 51 58 44 50 42 43 41 43 50 41 65 41 39 46 

Global Executive 
Composite 

55 50 41 58 41 41 38 41 51 38 59 42 39 44 

 Clinically Significant (T-Score > 65) 

 

Correlations Between the BRIEF-P Teacher Scale and the CTRS-R:L 

 The BRIEF-P, Teacher Scale Global Executive Composite (GEC) was 

hypothesized to be strongly correlated with the Conners’ Teacher Rating Scales-Revised, 

Long Form (CTRS-R:L), ADHD Index and less strongly correlated with the CTRS-R:L, 

Anxious-Shy scale.  T-score analysis indicated a strong positive correlation between the 

BRIEF-P GEC and the Conners’ ADHD Index score (r = 0.961) and is significant at the 

0.01 level (p < 0.01).  This suggests that there is a very strong relationship between the 

two variables.  Furthermore, the two variables have a positive relationship, indicating that 

higher ratings on the GEC scale are associated with higher ratings on the ADHD index.  

A moderate positive correlation was found between the BRIEF-P Teacher GEC and the 
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Conners’ Anxious-Shy T-score (r = 0.500).  The correlation is significant at the 0.05 level 

(p = .021).  This finding indicates that the two variables have a moderate relationship, 

such that they are not strongly related to each other.  Fisher’s r-to-z transformation was 

computed between the BRIEF-P GEC/CTRS-R:L ADHD and BRIEF-P GEC/CTRS-R:L 

Anxious/Shy Correlations.  The two correlations were found to be significantly different 

(z = 4.29; p < .01), such that the GEC/ADHD correlation was significantly stronger than 

the GEC/Anxious/Shy correlation.  Therefore, the hypothesis that the ADHD Index on 

the CTRS-R:L will have a significantly stronger correlation with the BRIEF-P GEC than 

the Anxious-Shy Index on the CTRS-R:L was supported. 

 The individual subtest scores on the Conners’ Rating Scale are reported in Table 

7 and Table 8.  Teachers rated 55.5% of the ADHD group with clinically significant or 

at-risk scores on the ADHD Index scale and 44.4% of the group as having clinically 

significant scores on the Anxious-Shy scale.  Interestingly, only one student had elevated 

scores in both areas, while all other elevated scores were in one area only.  One 

participant with ADHD did not have elevated scores in either area.  The control group did 

not have clinically significant scores in any area.  The CTRS-R:L generates T-scores, 

with a Mean of 50 and a Standard Deviation of 10.  Average T-scores are at or below 64, 

while at-risk scores are between 65 and 69.  Clinically significant scores are 70 and 

higher.  A higher T-score indicates significant concerns in the area indicated. 
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Table 7  
ADHD Group: Conners’ Rating Scales-Revised T-Scores 

Scale/Index T-scores 

Anxious-Shy 42 76 70 70 53 50 56 70 42 

ADHD Index 42 43 54 54 75 69 79 66 70 

   Clinically Significant (T-Score > 70); At-Risk (T-Score 65-69) 

 
 

Table 8  
Control Group: Conners’ Rating Scales-Revised T-Scores 

Scale/Index T-scores 

Anxious-Shy 53 42 - 50 52 49 42 42 56 42 42 45 62 42 49 

ADHD Index 61 50 42 53 43 43 42 43 46 42 42 50 45 42 43 

 Clinically Significant (T-Score > 70); At-Risk (T-Score 65-69) 

 

Correlations Between the BRIEF-P Teacher Scale and the NEPSY-II 

 Correlations between the BRIEF-P Teacher Report, Global Executive Composite (GEC) 

and subtests of the NEPSY-II were also analyzed.  Analysis using Pearson Correlations 

revealed moderate correlations between the BRIEF-P GEC and the NEPSY-II Block 

Design, Design Copying, and Statue subtests.  More specifically, a moderate negative 

correlation between the BRIEF-P GEC and the NEPSY-II Block Design subtest was 

found (r = -0.476) and was significant at the 0.05 level (p = 0.029).  The negative 

relationship indicates that when the score on the BRIEF-P is higher, the score on the 

NEPSY-II decreases, which was expected.  Similar correlational findings were found 

between the Design Copying subtest on the NEPSY-II and the BRIEF-P GEC (r = -
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0.645), but was found to be significant at the 0.01 level (p = 0.001).  Surprisingly, a 

moderate negative correlation was found between the BRIEF-P Teacher GEC and the 

NEPSY-II Statue subtest (r = -0.575).  The correlation is significant at the 0.01 level (p = 

.005).  This subtest measures attention and executive functioning and was hypothesized 

to have a significantly higher correlation than the visuospatial subtests of the NEPSY-II 

with the BRIEF-P Teacher Scale.  Fisher’s r-to-z transformation revealed no significant 

difference between the BRIEF-P GEC/Statue Correlation and BRIEF-P GEC/Block 

Design Correlation (z = -0.42; p = 0.6745) or between the BRIEF-P GEC/Statue 

Correlation and BRIEF-P GEC/Design Copying Correlation (z = 0.34; p = 0.7339).  

Although the correlation between the BRIEF-P GEC and the NEPSY-II Statue is not 

significantly stronger then the correlations between the GEC and the Visuospatial 

Processing tasks, the correlation itself indicates a strong relationship between the BRIEF-

P GEC and the NEPSY-II Statue subtest.  Overall, these findings do not support the 

hypothesis that the BRIEF-P GEC is correlated significantly higher with the NEPSY-II 

Statue subtest than with the NEPSY-II Visuospatial Processing tasks.  Furthermore, the 

findings indicate that the three NEPSY-II subtests have the same negative moderate 

relationship with the BRIEF-P GEC.  Fisher’s r-to-z transformation confirmed that the 

BRIEF-P GEC/CTRS-R:L correlation is significantly stronger than the BRIEF-P 

GEC/Block Design (z = 7.53, p < 0.01) and the BRIEF-P GEC/Design Copying 

correlations (z = 8.4, p < 0.01). 

 NEPSY-II subtest scaled scores are reported in Table 10 and Table 11.  Within 

the ADHD group, 41.6% of individuals scored below the expected range on the Statue 
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subtest, while only 4.7% of the control participants in the Control group performed below 

the expected range.  On the Block Design and Design Copying subtests, all subjects 

performed within the expected range. 

 

Table 9 
NEPSY-II 

 
 ADHD (n = 11) Control (n = 20) 
Subtest Mean SD Mean SD 
Statue 7.0 4.099 10.24 2.719 
Block Design 10.36 2.014 12.50 2.417 
Design Copying 9.67 2.498 12.67 2.595 

   Mean = 10; Standard Deviation (SD) = 3; Higher scores indicate better performance 
 

 

Table 10 
ADHD Group: NEPSY-II Scaled Scores 

Subtest Scaled Scores 

Statue 13 11 11 11 4 6 4 12 1 3 13 - 

Block Design 13 11 11 11 - 9 7 11 7 13 11 10 

Design 
Copying 
 

13 8 10 10 9 8 8 16 7 9 9 9 

  Below Expected Range (Scaled Score < 6) 
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Table 11 
Control Group: NEPSY-II Scaled Scores 

Subtest Scaled Scores 

Statue 14 7 14 7 6 9 9 9 14 10 14 8 13 12 11 7 14 9 10 10 8 

Block 
Design 
 

- 11 8 15 13 14 12 11 15 13 14 13 11 8 15 18 13 11 13 12 10 

Design 
Copying 
 

9 9 13 16 15 14 15 15 13 14 10 12 9 10 13 14 16 11 15 15 8 

 Below Expected Range (Scaled Score < 6) 

 

Correlations Within Groups 

  Pearson Correlations conducted within the control group and within the ADHD 

group revealed strong positive correlations between the BRIEF-P GEC and the CTRS-R:L 

for both groups (ADHD r = .981, p < .01; Control r = .840, p < .01), suggesting that the 

BRIEF-P GEC and the CTRS-R:L measure similar constructs.  Correlations between the 

BRIEF-P GEC and the NEPSY-II Statue, the BRIEF-P GEC and the Anxious/Shy Scale 

on the CTRS-R:L, and the BRIEF-P GEC and the NEPSY-II Block Design subtest were 

not significant for any group (ADHD GEC/Statue r = -.172; Control GEC/Statue r = -.568; 

ADHD GEC/Anxious/Shy r = .277; Control GEC/Anxious/Shy r = .186; ADHD 

GEC/Block Design r = -.241; Control GEC/Block Design r = -.417).  A significant 

negative correlation between the BRIEF-P GEC and the NEPSY-II Design Copying 

subtest was found within the ADHD group, but not for the control group (ADHD 

GEC/Design Copying r = -.831, p < .05; Control GEC/Design Copying r = -.316).  This 

finding suggests that the higher the ratings on the BRIEF-P, the poorer performance on the 
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Design Copying subtest.  However, caution should be taken when interpreting this 

finding, due to the small number of participants in the ADHD group. 

 

Correlations for Within Method Versus Between Method 

 The hypothesis that the correlation between the BRIEF-P GEC and the CTRS-R:L 

ADHD Index (within method) would be significantly higher than the correlation between 

the BRIEF-P GEC and the NEPSY-II Statue subtest (between method) was supported by 

applying Fisher’s r-to-z transformation to the correlations (z = 4.02, p = 0.0001). 

 Further analysis using Pearson Correlations indicated significant negative 

moderate correlations between the CTRS-R:L ADHD Index and the Statue, Block 

Design, and Design Copying subtests on the NEPSY-II (Statue r = -.547, p < .01; Block 

Design r = -.466, p < .05; Design Copying r = -.610, p < .01).  The correlations between 

the GEC and NEPSY-II subtests were similar to the correlations between the ADHD 

Index and the NEPSY-II subtests.  The similar correlations were not surprising due to the 

strong correlation between the BRIEF-P GEC and the CTRS-R:L, suggesting the scales 

measure similar constructs.  The Block Design and Design Copying NEPSY-II subtests 

were moderately correlated (r = .569, p < .01), which was expected because both subtests 

purport to measure Visuospatial Processing skills.  A low non-significant correlation was 

found between the CTRS-R:L ADHD Index and Anxious/Shy scale.  Negative low 

correlations between the CTRS-R:L Anxious/Shy scale and the Statue, Block Design, and 

Design Copying subtests on the NEPSY-II were not significant.  The Statue subtest was 

not significantly correlated with the Block Design and Design Copying subtests.  The 
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non-significant correlations were expected because, regardless of the type of method (i. e. 

rating scale or performance measure), the constructs or traits measured by each method 

were reported to measure different constructs/traits by design.  

 

Table 12 
Correlations Within/Between Method/Trait 

 
METHOD  BRIEF-P CTRS-R:L NEPSY-II 

 TRAITS/ 
Scale 

GEC ADHD  Anxious/Shy Statue Block 
Design 

Design 
Copying 

BRIEF-P GEC -      
ADHD .961** -     

CTRS-R:L 
Anxious/Shy .500* .217 -    

Statue -.575** -.547** -.180 -   

Block 
Design -.476* -.466* -.215 .225 -  NEPSY-II 

Design 
Copying -.645** -.610** -.307 .349 .569** - 

  *p < .05; **p < .01 
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CHAPTER 5 

DISCUSSION 

  

 Summary of the Purpose and Results 

 Executive functions were defined through literature as higher-order cognitive 

processes that include abilities to inhibit, plan, utilize working memory, and attain future 

goals (Thorell & Wahlstedt, 2006; Sonuga-Barke, Dalen, Daley, & Remington, 2002).  

The preschool version of the Behavior Rating Inventory of Executive Function (BRIEF-

P) is a measurement tool that purports to measure executive function in preschool aged 

children.  The rating scale can be completed by either a parent or teacher and has 

normative data for each group.  Previous research conducted by Mahone and Hoffman 

(2007) supported the validity of the BRIEF-P Parent Version through demonstration of 

convergent and discriminant validity, but research to support the Teacher Version of the 

BRIEF-P was limited at the time this study was designed. 

 The purpose of this study was to demonstrate construct validity of the Behavior 

Rating Inventory of Executive Function-Preschool version (BRIEF-P) through teacher 

ratings.  Cronbach and Meehl (1955) and Campbell and Fiske (1959) indicated that 

validation criteria in relation to construct validity are based on a specific construct.  

Campbell and Fiske (1959), however, focused on the capability of a test to measure a 

construct rather than the adequacy of the construct or trait measured.  This study defined 

the construct of executive function through literature review and attempted to validate the 
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BRIEF-P, teacher version by establishing convergent and discriminant validity utilizing 

the multitrait-multimethod validation procedure.   

Results of the present study revealed higher teacher ratings of preschool-age 

children with ADHD than without ADHD on the BRIEF-P.  This difference was expected 

due to the link between ADHD and executive function deficits in preschool-aged 

children, such that children with ADHD demonstrate significant difficulties related to 

executive function (Isquith, Gioia, & Espy, 2004).  Furthermore, previous research 

conducted by Mahone and Hoffman (2007) demonstrated significant differences between 

controls and individuals with ADHD on all five scales of the BRIEF-P, Parent Scale.  

Therefore, the hypothesis that teacher ratings will be higher for the ADHD group than the 

Control group on all scales of the BRIEF-P was supported and was consistent with 

previous research. 

 The BRIEF-P Global Executive Composite (GEC) was found to have a 

significantly stronger correlation with the Conners’ Teacher Rating Scale-Revised 

(CTRS-R) ADHD Index than with the CTRS-R Anxious-Shy scale.  The relationship 

between the BRIEF-P GEC and the CTRS-R:L ADHD Index was strong, suggesting that 

both scales measure similar constructs.  The correlation was significantly weaker between 

the BRIEF-P GEC and the Anxious/Shy scale indicating the two constructs measured by 

each scale are different.  These findings are congruent with the BRIEF-P’s validation 

findings, such that convergent validity was determined through correlations between the 

BRIEF-P and the Behavior Assessment System for Children (BASC), the Child Behavior 
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Checklist (CBCL), and the ADHD Rating Scale-IV, Preschool Version (Gioia, Espy, & 

Isquith, 2003). 

The BRIEF-P GEC was hypothesized to be more highly correlated with executive 

function performance measures, NEPSY-II Attention/Executive Function subtests, than 

with non-executive function performance measures, NEPSY-II Visuospatial Processing 

subtests.  More specifically, the executive function correlation was expected to be 

significantly higher than the visuospatial processing correlation with the BRIEF-P GEC.  

Results of the current study indicated a moderate correlation between the BRIEF-P and 

the performance measure of attention and executive functioning on the NEPSY-II.  

Although the correlation demonstrated a moderate relationship between the two 

measures, the correlation was expected to be higher considering the two measures both 

purport to measure executive function.  The correlation may not have been as strong as 

expected due to the possibility that the BRIEF-P GEC measures overall executive 

function, while the NEPSY-II Statue measures a specific aspect of executive function 

(i.e. inhibition).   

The correlations between the BRIEF-P GEC and the Visuospatial Processing 

tasks were moderate and as strong as the BRIEF-P GEC/Statue correlation.  A significant 

difference was not found between the same construct/executive function correlation and 

the different construct/non-executive function correlations.  Therefore, discriminant 

validity was not established.  Although there was not a significant difference between the 

relationships, participants with ADHD performed poorer on all performance measures.  

More participants within the ADHD group than the control group performed below the 
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expected range on a measure of attention and executive functioning.  While all 

participants performed within the expected range on the visuospatial processing tasks, the 

means of the scaled scores on the visuospatial processing tasks were lower for the ADHD 

group than for the control group.  These findings imply that while participants performed 

within the expected range on the visuospatial processing tasks, their performance was 

lower than the control group and may be due to the participants’ difficulties related to 

their ADHD.  The results of this analysis suggest that further research is needed to 

determine if the findings of this study in this particular area are valid.   

When comparing within method and between method results, while measuring the 

same construct, the within method was hypothesized to have a higher correlation than the 

between method.  As hypothesized, a higher correlation within methods (BRIEF-P GEC/ 

CTRS-R:L) than between methods (BRIEF-P/GEC NEPSY-II Statue) was significant.  

Results indicate that method variance is stronger than construct variance, such that the 

correlations between different constructs on the same rating scales are as strong as the 

correlations between the rating scale and performance measure of the same construct.  

Correlations between the GEC and NEPSY-II subtests were similar to the correlations 

between the ADHD Index and the NEPSY-II subtests.  The similar correlations were not 

surprising due to the strong correlation between the BRIEF-P GEC and the CTRS-R:L.  

Further evidence supporting that the BRIEF-P GEC and CTRS-R:L ADHD Index 

measure similar constructs was found by analyzing the strength of the relationship 

between the GEC and ADHD Index by group.  Strong relationships were indicated for 

both the ADHD group and Control group, suggesting the BRIEF-P GEC and the CTRS-
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R:L ADHD Index measure similar constructs.  Non-significant correlations were found 

between same measure’s scales/subtests that have been reported to measure different 

constructs (i.e. CTRS-R:L ADHD Index vs. Anxious/Shy scale; NEPSY-II Statue vs. 

Block Design or Design Copying).  These findings were expected because, regardless of 

the type of method (i. e. rating scale or performance measure), the constructs or traits 

measured by each method were reported to measure different constructs/traits by design. 

Furthermore, these results support the multitrait-multimethod validation process indicated 

by Campbell and Fiske (1959), stating that it is necessary to analyze all relationships 

within/between measures, and Cronbach and Meehl (1955), who reported that all 

explanations must be considered through the investigation of all types of evidence. 

   

Benefits of Study 

The results of this study suggest that the BRIEF-P does measure similar 

constructs when compared within methods.  The BRIEF-P scales were found to be 

significantly higher for ADHD participants than for controls.  Therefore, due to higher 

ratings for ADHD participants on the teacher BRIEF-P, the use of the BRIEF-P could be 

utilized to assess students with ADHD to determine their strengths and weaknesses 

related to executive function skills (i.e. inhibit, shift, emotional control, working memory, 

and plan/organize). 

 
Limitations of Study 

 There were several limitations found within the design of this study.  The first 

limitation involved recruitment of participants.  The age at which ADHD is diagnosed is 
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usually older than preschool age.  Therefore, it was difficult to find preschoolers with 

ADHD to participate in this study.  The goal of recruiting 25 ADHD subjects was not 

met.  In fact, finding 15 subjects who met the criteria for ADHD, which would allow 

sufficient power for this study, was also unsuccessful.  When attempting to recruit control 

participants, the original location was unable to accommodate the recruitment effort due 

to the teachers having too many projects.  Therefore, participants were recruited from the 

community, which limited the diversity of the control subjects.  The overall sample size 

was smaller than planned for the study.   

 A second limitation of this study was difficulty with having teachers or daycare 

providers return the questionnaires.  Although parents were supportive of having teachers 

and daycare providers complete the information, there was no direct benefit for the 

teachers to return the questionnaires.  Therefore, many were not returned even after 

follow-up with either the parent or teacher.  In the future, offering incentives to the 

teachers for returning the questionnaires may yield a higher return rate.   

 Participants were not recruited through a specific preschool.  Therefore, many, if 

not all, of the participants attended different schools.  Teachers’ perceptions of students’ 

behavior may vary according to the behavioral and cognitive expectations at each school.   

 The extended length it took this researcher to collect sufficient data, analyze the 

data, and make conclusions ultimately affected the value of the current research findings.  

One rating scale utilized in the study, the Conners’ Teacher Rating Scales-Revised, Long 

Form (CTRS-R:L),  is now in its third revision.  Therefore, a fourth limitation of this 

study is the length of time to complete the study from beginning to end. 
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 A final limitation involved the design of the study.  Exclusion criteria of disorders 

that may have affected the results, such as autism and language disorders, were not 

accounted for when creating the study.  It was difficult to discern who could participate in 

the study when multiple handicapping conditions may have already been identified prior 

to participation in the study.  Furthermore, failure to obtain all demographic data affected 

the ability to complete all data analysis, such as determining if differences existed 

between the participants’ socioeconomic status. Additionally, only one performance 

measure was used to assess attention and executive functioning.  A moderate correlation 

was found between the BRIEF-P GEC and the NEPSY-II Statue subtest, which suggests 

that the BRIEF-P rating scale measures a different construct or area within that construct 

than the NEPSY-II performance measure for attention and executive functioning.  The 

use of more performance measures may be warranted to ensure accurate measurement of 

the executive function construct. 

 

Implications to the Field 

Preschool classrooms are becoming more common in public school settings.  As a 

result, many more children are entering formalized schooling at an earlier age.  Students 

who would otherwise demonstrate behavioral or executive functioning difficulties in 

kindergarten are now demonstrating these difficulties upon entering preschool.  The need 

for a teacher rating scale to assess preschool children’s executive functioning is 

warranted.  The current study attempted to support the construct validity of the BRIEF-P. 

However, the findings of this study were unable to support the validity of teacher ratings 
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on the BRIEF-P.  Despite this, support for the BRIEF-P in relation to measuring a similar 

construct as the ADHD Index on the CTRS-R:L was found.  Therefore, the BRIEF-P 

could be a measure that School Psychologists may want to consider using to help 

determine strengths and weaknesses of a student with ADHD in respect to that 

individual’s ability to inhibit, shift, and plan/organize, as well as their emotional control 

and working memory.   

 

Implications for Future Research 

The findings of the current study are unable to determine if the BRIEF-P, Teacher 

Scale is a valid measure of executive functioning within the preschool population due to 

the weaknesses of the current study.  Therefore, replication of the current study, which 

addresses the identified weaknesses of this study (i.e. low participation from teachers, 

current measures, appropriate number of constructs to be measured, etc.), may generate 

important information for the field of school psychology.  The findings from future 

studies could support the use of the BRIEF-P, Teacher Scale in the educational setting to 

determine student’s strengths and weaknesses related to executive functioning.    
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APPENDIX A 
 

TELEPHONE SCREENING EVALUATION 

Telephone Screening Evaluation 
      

Initial Contact Script: 
  
ÿ Hello, my name is   (Name of Investigator or Study Coordinator).  I am calling 

because you had expressed an interest in our research study called, “Validity of 
Teacher Ratings on the Behavior Rating Inventory of Executive Function-Preschool 
Version.”   

 
ÿ I would like to discuss with you what this study is about and if you are still interested 

I would then like to ask you some questions to see if your child is eligible to take part. 
 
ÿ This is a research study to help us better understand behavior related to ADHD in 

preschool children.  We are studying a teacher rating scale of self controlin preschool 
children.  Self controlis important because it involves the ability to plan, solve 
problems, and inhibit responses. 

 
ÿ There are three phases to this study, each of which is contingent upon the next.  The 

first phase will be done by telephone at which time you will do a telephone screening 
evaluation.  People who are found eligible to take part may go on to the next step, 
which is the paper and pencil test done at The Kennedy Krieger Institute or at your 
child’s school.  Subjects passing through that section will complete additional pencil 
and paper tests.  In addition, at that point, your child’s teacher will be asked to 
complete two rating forms about your child. Subjects who start the process may be 
stopped at any of the steps along the way. 

 
ÿ If you and your child choose to take part in this study, your child will be asked to 

complete computer and paper/pencil tests (taking 60-90 minutes).  In addition, you 
will be asked to complete questionnaires and rating scales about your child’s behavior 
(taking about 30 minutes to complete).  Your child’s teacher will be asked to fill out 
two rating forms about your child (taking about 20 minutes). 

 
ÿ You and your child will not be paid for taking part.  You will receive an evaluation 

summary of your child’s IQ testing, to be used at your descretion. 
 
ÿ Also, after examining the results from your child’s rating forms, we will call you if 

we find anything out of the ordinary, so you can follow up with your doctor. 
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ÿ We want you to know that the information you share with us will be kept 
confidential. 

 
ÿ If you are interested I would like to begin asking you some questions to see if your 

child is eligible.   
Are you interested in participating?          Yes No 
 

ÿ If yes…Thank you for expressing interest in our study. How did you hear about us? 
____Friend ____Flyers _____Letter ____Other 

 
ÿ In which group of children are you interested in having your child participate?

 ____ no diagnosis   
 ____with ADHD  
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APPENDIX B 
 

TELEPHONE SCREENING EVALUATION FOR CONTROL SUBJECTS 

Telephone Screening Evaluation for possible control subjects 
 

Demographic Information: 
 
Date of Acquisition: ____/____/____ 

What is your child’s         Name:     

                                       Gender:     
                              Date of Birth:     
                                Current age:      (must be 3 to 5 years old at time of testing) 
                    Telephone Number: (h)________________________ 
                                                     (w)________________________ 
                                       
                                      Address: ________________________ 
                                                     ________________________ 
Inclusion/Exclusion criteria: 

Does your child have any developmental problems for which you have sought treatment?     

Yes    No 

More specifically, does he/she have problems with: 
(If yes, explain) 
 
             Attention, distractibility, hyperactivity               Yes    No 
             Getting along with others (e.g., hostile interactions)    Yes    No 
             Conduct (e.g., running away, theft, fire setting)        Yes    No 
             Anxiety (separation, making friends)      Yes    No 
                      
Does your child have any learning or language difficulties?                                          Yes            
No 
 
Is there a history of any school difficulties?                                                                   Yes            
No  
 
Is your child taking any medications? If so, please specify:  Yes            No  
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Name of medication/dosage/frequency 
 
1. ______________________________________________ 
2. ______________________________________________ 
3. ______________________________________________ 
 

Did you/your wife have any difficulties during this pregnancy?                                  Yes    No 

 

Was this pregnancy full term?                                                                                       Yes    No 

 

Was your child born with any birth defects?                             Yes    No 

 

Has your child ever had any medical problems, hospitalizations, or head trauma?       Yes    
No 
  
Does your child have any visual and/or hearing problems?                                           
Yes    No   
 
 
Has your child ever had any seizures?                         Yes No  
If yes, what kind of seizure? ______________ 
              When did it occur? ______________ 
 
Has your child ever had an EEG (brain wave test)? Yes  No 
 If yes, what were the results? ___________________ 
 
Has your child ever had an MRI of the head? Yes  No 
 If yes, what were the results? ___________________ 
 
Has your child ever had his/her cognitive level tested?     Yes                       No 
If yes, when was it done? ______________ 
What were the results?     ______________ 
 
ÿ Thank you for your interest in our study.  The research staff will review the 

information you have just shared with us in order to determine your child’s eligibility 
to participate in our study.  Please discuss participating in this study with your child 
and encourage him/her to ask questions, both now and in the future, about the 
research study. We will call you back within the next few days regarding the results.  
In the meantime, if you have any additional questions about our study, please feel free 
to call. 
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Determination of Eligibility (per review by investigator): 
   
Child eligible?        Yes         No 
If no, why not?  ________________________________________ 
Date: ____/____/____ 

Response to Guardian (Eligibility Confirmation Call) 
 
Date of call back: ____/____/____ 
Hello, I am calling regarding your child’s eligibility to participate in our brain research study. 
 
If eligible:  Thank you for answering our screening questions and expressing an interest in our study.  Your 
child appears eligible for our study based on our previous phone conversation.   We want you to know that 
the information you have shared with us will be kept confidential.  We can now set up a time for you and 
your child to come in for testing during which time we will assess your child’s eligibility for the final phase 
of our study.   I am going to take a few minutes to read to you a verbal/oral consent, which describes this 
study in more detail. 
 
If ineligible:  Thank you for answering our screening questions and expressing interest 
in our study.  It appears that your child is not eligible for our study based on _________.   
Do you have any questions?  Because your child is not eligible, we will destroy the 
information we have just obtained from you about him/her.  Thank you again for your 
time and interest in our study.  
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APPENDIX C 

PARENT/ CAREGIVER CONSENT FORM 

 
Consent Form 

 
TITLE: Validity of Teacher Ratings on the Behavior Rating Inventory of Executive 

  Function-Preschool Version 
 
Jennifer Hoffman, M.S., School Psychology, 443-923-4466 
Catherine Fiorello, Ph.D., School Psychology, 215-204-6254 
 
The purpose of this study is to test a rating scale.  A teacher behavior rating scale that 
measures executive function in children ages 3, 4, and 5 is being studied. To help us learn 
more about this area, your child will be given a screen of his/her intellectual ability.  Your 
child will also be given tests that measure attention and executive functioning and 
visuospatial ability. Your child’s total participation time will range from 40 to 50 minutes.  
Your child’s teacher will be asked to complete two rating forms that measure behaviors of 
executive function, attention, hyperactivity, and anxious/shy behavior.  You will be asked 
to complete a demographic questionnaire about your child. 
 
Your child must be 3, 4, or 5 years old to be included in this study.  Your child will be 
included in one of two groups: Control or ADHD.  To be included in the ADHD group, 
the child must have a previous diagnosis of ADHD by a professional in the community 
and/or a score above 64 on the Hyperactivity Scale or the ADHD index of the Conners’ 
Teacher Rating Scale-Revised: Long Form.  Your child may not be taking medication to 
treat his/her ADHD symptoms.  Children may not join this study if they have hearing or 
vision problems, a seizure disorder, traumatic brain injury, Mental Retardation, or a score 
below 70 on the Stanford-Binet Intelligence Scales, Fifth Edition (SB5) Abbreviated 
Battery. 
 
There are no direct benefits to your child from being in this study. However, some 
children find taking these tests to be fun and enjoyable.  Children may be bored with some 
of the testing.  Your child will experience no more than minimal risk.  Your child will get  
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Consent Form 

TITLE: Validity of Teacher Ratings on the Behavior Rating Inventory of Executive  
 Function-Preschool Version 

 
stickers at the end of his/her participation.  You will receive a report of the evaluation.  If 
you feel that you have any concerns related to your child being in the study, you should 
contact Jennifer Hoffman at 443-923-4466. 
 
All children’s participation in this study will be confidential. The data your child will 
provide will be recorded without his/her name.  Your child will be given a personal 
identification number at the beginning of his/her participation in the study.  When entering 
data into the database, only your child’s number will be will be linked to his/her data.  The 
files containing confidential information will be locked in a file cabinet at the home of the 
principal investigator.  The principal investigator will be the only individual with access to 
the file cabinet. 
 

We welcome questions about the study at any time.  Your child’s participation in this 
study is on a voluntary basis, and you or your child may refuse to participate at any time 
without consequence or prejudice. 
 
I understand that if I wish further information regarding my rights as a research subject, I 
may contact Mr. Richard Throm, Program Manager and Coordinator at the Office of the 
Vice President for Research of Temple University by phoning (215) 707-8757. 
 
If you have any questions regarding this study or your child’s participation in this study, 
please feel free to ask them before signing this Consent Form.  If you have any questions 
throughout your child’s participation, please feel free to contact Jennifer Hoffman at 443-
923-4466 or Hoffmanj@temple.edu. 
 
Signing your name below indicates that you have read and understand the contents of this 
Consent Form and that you agree to take part in this study. 
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Consent Form 

TITLE: Validity of Teacher Ratings on the Behavior Rating Inventory of Executive  
 Function-Preschool Version 
 
 
 

____________________          
Participant’s Signature        Date 
 
 
              

Investigator’s Signature     
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APPENDIX D 

PARENT/ CAREGIVER CONSENT FORM 
 
Site(s) of Research: 
Kennedy Krieger Institute 
Johns Hopkins Hospital 
 
 
 
 

RESEARCH PARTICIPANT INFORMED CONSENT AND PRIVACY 
AUTHORIZATION FORM 

 
Protocol Title:  Validity of Teacher Ratings on the Behavior Rating Inventory of 

Executive Function-Preschool Version 
 
Application No.:  NA_00004079 
 
Principal Investigator: E. Mark Mahone, Ph.D. 
 
Date:                                October 26, 2006 
 

 
1. What you should know about this study:   
 
• You are being asked to join a research study.   
• This consent form explains the research study and your part in the study.   
• Please read it carefully and take as much time as you need.  
• Ask questions about anything you do not understand at any time.   
• You are a volunteer.  If you do join the study and change your mind later, you 

may quit at any time without fear of penalty or loss of benefits.   
• While you are in this study, the study team will tell you any new information 

that could affect whether you want to stay in the study. 
• If children can join this study, the word “you” in this consent form will refer to 

both you and your child.  
 
2. Why is this research being done? 
 
This research is being done to test a teacher behavior rating scale.  The scale is a measure 
of behavior control in children.   
 

 
 

 
 
 
 
 
 
                               Patient I.D. Plate 
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3. What will happen if you join this study? 
 

If you agree to be in this study, we will ask you to do the following things: 
 
Your child will be given a screen of his/her cognitive ability.  Your child will also 
be given tests that measure other areas of learning skills.  Your child’s total 
participation time will range from 40 to 60 minutes.  Your child’s teacher will be 
asked to complete two rating forms that measure behaviors of behavioral control.  
You will be asked to complete a survey about your child. 

 
4. What are the risks or discomforts of the study? 

 
Cognitive testing 
There are no known risks involved in the language, attention/executive 
functioning, and visual spatial tests.  Your child may experience some 
frustration and may also become bored with some of the procedures. 
 
Confidentiality: 
One risk involved in participating in the study is that personal information about 
you may not be kept confidential.  All appropriate procedures will be followed to 
ensure that this information remains confidential. 
 

5. Are there benefits to being in the study? 
 
There are no direct health benefits to you by joining in this study. The results of 
this work may benefit the health of society if the findings contribute to a better 
understanding of behavioral control. 
 

6. What are your options if you do not want to be in the study? 
 
You do not have to join this study.  If you do not join, your care at Johns Hopkins 
will not be affected. 
 

7. Will it cost you anything to be in this study? 
 
No. 
 

8. Will you be paid if you join this study? 
 
If your child participates in the study, you or your child will not be paid.   
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9. Can you leave the study early? 
 
1. You can agree to be in the study now and change your mind later. 
2.  If you wish to stop, please tell us right away. 
3.  If your child leaves the study early, Johns Hopkins may use or give out your 

health information that it    already has if the information is needed for this 
study or any follow-up activities. 

 
10. Why might we take you out of the study early? 

 
You may be taken out of the study if: 
1.       Staying in the study would be harmful. 
2. Your child needs treatment not allowed in this study. 
3. The study is cancelled. 
4. There may be other reasons that we don’t know at this time to take you out 

of the study. 
  

11. How will your privacy be protected? 
 

Johns Hopkins has rules to protect information about you.  Federal and state laws 
also protect your privacy.  This part of the consent form tells you what 
information about you may be collected in this study and who might see or use it. 
 
Generally, only people on the research team will know that you are in the research 
study and will see your information.  However, there are a few exceptions that are 
listed later in this section of the consent form.  Unless you give permission or the 
board that reviews research studies approves it, no one else will be able to see or 
use your information. 
 
The people working on the study will collect information about you.  This 
includes things learned from the procedures described in this consent form.  They 
may collect other information including your name, address, date of birth, and 
other details. 
 
The research team will need to see your information.  Sometimes other people at 
Johns Hopkins may see or give out your information.  These include people who 
review the research studies, their staff, lawyers, or other Johns Hopkins staff. 
 
People outside of Johns Hopkins may need to see your information for this study.  
Examples include government groups, safety monitors, other hospitals in the 
study and companies that sponsor the study. 
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We cannot do this study without your permission to use and give out your 
information.  You do not have to give us this permission.  If you do not, then you 
may not join this study. 

 
We will use and disclose your information only for the purposes stated in the 
study.  The use of your information has no time limit. You can cancel your 
permission to use and disclose your information at any time by calling the Johns 
Hopkins Medicine IRB at 410-955-3008 or by sending a letter to: 
 
 Office of Human Subjects Research 
 1620 McElderry Street 
 Reed Hall, Suite B130 
 Baltimore, MD  21205-1911 
 
Your cancellation would not affect information already collected in this study. 
 
We try to make sure that everyone who needs to see your information uses it only 
for the study and keeps it confidential – but we cannot guarantee this. 
 

12. What other things should you know about this research study? 
 

a. What is the Institutional Review Board (IRB) and how does it protect you? 
 
The Johns Hopkins Medicine IRB is made up of: 

• Doctors 
• Nurses 
• Ethicists 
• Non-scientists 
• and people from the local community.  

 
The IRB reviews human research studies. It protects the rights and welfare of the 
people taking part in those studies.  You may contact the IRB if you have 
questions about your rights as a participant or if you think you have not been 
treated fairly.  The IRB office number is 410-955-3008.                      

 
b. What do you do if you have questions about the study? 

 
Call the principal investigator, Dr. E. Mark Mahone at 443-923-4446. 
 

c. What happens to Data that are collected in the study? 
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Scientists at Johns Hopkins work to find the causes and cures of disease. The data, tissue, 
blood and samples collected from you during this study are important to both this study and 
to future research. 

If you join this study: 
 
• Johns Hopkins and/or its outside partners in this research will own these data, 

tissue, blood and samples. 
• Scientists may study, test and use this material in this study. 
• Scientists may study, test and use this material in future research only with your 

consent or with the approval of a special review board. 
• If this material is used to create a product or idea, the scientists and Johns 

Hopkins will own that product or idea. 
• You will not receive any financial benefit from the creation, use or sale of that 

product or idea. 
 

d. What are the Organizations that are part of Johns Hopkins? 

Johns Hopkins includes the following:  
• The Johns Hopkins University 
•  The Johns Hopkins Hospital 
•  Johns Hopkins Bayview Medical Center 
•  Howard County General Hospital 
 Johns Hopkins Community Physicians.  
If The Johns Hopkins University School of Medicine IRB reviews a Kennedy Krieger 
Institute (KKI) study, “Johns Hopkins” also includes KKI.  

13. Assent Statement 
 
This project has been explained to my child in my presence in language he/she can 
understand.  He/she has been encouraged to ask questions, both now and in the future, 
about the research study. 
 

14.     What does your signature on this consent form mean? 
 Your signature on this form means that: 
• you understand the information given to you in this form  
• you accept the provisions in the form 
• you agree to join the study  
 You will not give up any legal rights by signing this consent form.  
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WE WILL GIVE YOU A COPY OF THIS SIGNED AND DATED 
CONSENT FORM 
 
 
 
 
 
            

Do not sign after the expiration date of: _______ 
 
FOR ADULTS AND CHILDREN CAPABLE OF GIVING  CONSENT: 
 
_______________________________________________________________ 
             Participant's Signature                                                                                                               Date 

 
FOR ADULTS NOT CAPABLE OF GIVING CONSENT: 
 

_______________________________________________________________ 
            Signature of Surrogate/Guardian/Health Care Agent for Participant                                     Date 

 
Relationship of Surrogate to Participant: ________________________________________ 
FOR CHILDREN NOT CAPABLE OF GIVING CONSENT: 
 
________________________________________________________________ 

Signature of Parent                                                                                                               Date 
 

_____________________________________________________________________________________ 
Signature of Parent # 2 (45 CFR 406 and 407 studies)                                                       Date 

 
______________________________________________________________________________________ 

Signature of Legal Guardian (when applicable)                                                                  Date 
 

SIGNATURE(S): 
 
__________________________________________________________________________________ 

Signature of Person Obtaining Consent                                                                                Date  
(Investigator or IRB Approved Designee) 

________________________________________________________________ 
Witness to Consent Procedures (Optional unless IRB or Sponsor required                        Date 

 
NOTE: A COPY OF THE SIGNED, DATED CONSENT FORM MUST BE KEPT BY THE 
PRINCIPAL INVESTIGATOR; A COPY MUST BE GIVEN TO THE PARTICIPANT; 
AND, IF APPROPRIATE A COPY OF THE CONSENT FORM MUST BE PLACED IN 
THE PARTICIPANT’S MEDICAL RECORD.  

NOT VALID WITHOUT THE IRB STAMP OF 
CERTIFICATION 
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APPENDIX E 

Demographic Questionnaire 

 
Please answer all questions as completely and as accurately as possible.  All information 
provided will remain confidential.  Thank you! 
 
Today’s Date: ___________________________ 
 
Child’s Name: ___________________________  

Child’s Date of Birth: _____________________ 

 
Name of individual completing questionnaire: __________________________________ 

Relationship to child: ______________________________________________________ 

Address:     Phone Number: 

 
 
With whom does the child live? ___________________________________________ 

Highest Education Completed by Child’s Mother/Female Guardian: ______________ 

Mother/Female Guardian’s Occupation: _____________________________________ 

 
Highest Education Completed by Child’s Father/Male Guardian: __________________ 

Father/Male Guardian’s Occupation: ________________________________________ 
 
 
Developmental History 

Is your child male or female? (circle one) 

Please identify your child’s racial/ethnic background: ___________________________ 
Were any drugs or medications taken during the pregnancy?  Yes   No 

 If yes, please list: 

 

Were there any problems during labor or delivery?    Yes   No 
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 If yes, please list details: 

 

Was this child full-term? (i.e. was he/she born at the expected time?)  Yes   No 

If premature, how many weeks gestation? ________________________________ 

Were there any complications during the child’s first year of life?  Yes   No 

 If yes, please list details: 

 

Did your child meet all of his/her developmental milestones on time (i.e. language, motor, 

toileting, etc.)?   Yes No 

 If no, please list details:  

  

 If no, has your child received services related to his/her delay in meeting his/her 

developmental milestone(s)?     Yes      No 

  If yes, please specify: 
 

Please circle any existing disorders or diagnoses held by child: 

Speech/Language Disorder  Mental Retardation  Developmental Delay 

Hearing Impairment   Visual Impairment   Neurological Disorder 

Genetic/Chromosomal Disorder Seizure Disorder  Motor Delay  

Oppositional Defiant Disorder  ADHD    Learning Disorder 

Pervasive Developmental Disorder Traumatic Brain Injury (TBI) 

 

List all medications currently prescribed for child:     

 

School History 

Name and address of current school/daycare: __________________________________ 

______________________________________________________________________ 
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 Current placement within school (i.e. 3 year old class): ____________________ 

How many years of school/daycare has your child attended? ______________________ 

Has your child participated in Child Find or Head Start?  Yes   No 

Has your child been evaluated previously?   Yes    No 

 If yes, when was the evaluation completed? ____________________________ 

Does your child have an IEP or receive any special education services? Yes No 

 If yes, please specify:  
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APPENDIX F 
 

TEACHER LETTER 
 

November 25, 2007 
 
Dear ________________: 
 
The Department of Neuropsychology at the Kennedy Krieger Institute is involved in a research 
study of teacher ratings of behavior in the preschool population.  One of your students, 
______________, is enrolled in our study. The parents of ____________ have agreed to allow 
him/her to participate in our research study.  
 
By signing the form below, the parents of _______________ have agreed to allow our team to 
contact you to participate in this study as well.  Your participation is completely voluntary.  There 
are no direct benefits to you for being in this study, and you will not be paid to join this study.  If 
you do not join, your student’s care at Johns Hopkins and Kennedy Krieger Institute will not be 
affected in any way. 
 
If you agree to participate, we will ask you to fill out two behavior rating forms about 
______________, which will take 20 minutes or less, and return them to the study team in a pre-
paid envelope.   
 
A member of our study team will contact you shortly to determine if you are willing to 
participate.  Thank you in advance. 
 
Sincerely,  
 
 
E. Mark Mahone, Ph.D., ABPP 
Principal Investigator 
Department of Neuropsychology, Kennedy Krieger Institute 
Associate Professor of Psychiatry 
Johns Hopkins University School of Medicine 
 
Research Study: NA_00004079 
 
---------------------------------------------------------------------------------------------------------- 
 
I agree to allow the research team from Kennedy Krieger Institute to contact my child’s teacher to 
obtain teacher ratings of behavior for this study. 
 
 
____________________  _________________________  _________ 
Parent Signature   Student Name (print)   Date
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APPENDIX G 
 

TEACHER CONSENT 
 
 

Site(s) of Research: 
Kennedy Krieger Institute 
Johns Hopkins Hospital   
St. Margaret School 
 
 
 

RESEARCH PARTICIPANT INFORMED CONSENT AND 
PRIVACY AUTHORIZATION FORM 

 
Protocol Title:  Validity of Teacher Ratings on the Behavior Rating 

Inventory of Executive Function-Preschool Version 
 

(Consent for Teachers) 
 

Application No.:  NA_00004079 

 
Principal Investigator:  E. Mark Mahone, Ph.D. 
 
Date:  March 1, 2007 
 
 
1. What you should know about this study: 
• You are being asked to join a research study. 
• This consent form explains the research study and your part in the study. 
• Please read it carefully and take as much time as you need. 
• Please ask questions at any time about anything you do not understand 
• You are a volunteer. If you join the study, you can change your mind later. 

You can decide not to take part or you can quit at any time. There will be no 
penalty or loss of benefits if you decide to quit the study. 

• While you are in this study, the study team will tell you any new information 
that could affect whether you want to stay in the study. 

 
2. Why is this research being done? 

 
 

 
 
 
 
 
 
                               Patient I.D. Plate 
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This research is being done to test a teacher behavior rating scale.  The scale is a 
measure of behavior control in children.  A child in your class would like to take 
part in a research study and information from you is needed for that purpose. 
Additionally, the parent(s) of your student has given us written permission to 
contact you.  Attached is the parent consent form giving us permission to contact 
you.  

 
3. What will happen if you join this study? 

If you agree to be in this study, we would ask you to do the following things: 

You will be asked to fill out questionnaires and rating scales about your student’s 
behavior and learning. The questionnaires/rating scales take approximately twenty 
minutes to complete. When you are done, they may be mailed to the Kennedy 
Krieger Institute or given to the parent to bring in. 

 
4. What are the risks or discomforts of the study? 

Confidentiality: 
One risk involved in participating in the study is that personal information about 
you may not be kept confidential.  All appropriate procedures will be followed to 
ensure that this information remains confidential. 
 
Only the individuals included in the research (i.e. authorized individuals) will be 
granted assess to data collected.  The data will be stored on a password protected 
computer database and in a locked file cabinet in the Principal Investigator's 
office.  Passwords and system IDs will not be shared.  Identifying information 
will not be entered into the database, as random identifiers will be assigned to 
participants and used in the database.  A master list linking the participants to 
their unique identifiers will be created.  All data will be locked in a file cabinet in 
the office of the co-investigator, while the master list will be kept in a locked 
cabinet in the Principal Investigator's office.   

 
5. Are there benefits to being in the study? 

There are no direct benefits to you from being in this study. The information 
gained from the study may benefit the health of society if the findings contribute 
to a better understanding of behavioral control rating scales. 

 
6. What are your options if you do not want to be in the study? 

You do not have to join this study. If you do not join, your student’s care at Johns 
Hopkins and the Kennedy Krieger Institute will not be affected. 

 
7. Will it cost you anything to be in this study? 

No. 
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8. Will you be paid if you join this study? 
No. 

 
9. How will your privacy be protected? 

Johns Hopkins has rules to protect information about you. Federal and state laws 
also protect your privacy. This part of the consent form tells you what 
information about you may be collected in this study and who might see or use it. 
 
Generally, only people on the research team will know that you are in the 
research study and will see your information. However, there are a few 
exceptions that are listed later in this section of the consent form. Unless you 
give permission or the board that reviews research studies approves it, no one 
else will be able to see or use your information. 
 
The people working on the study will collect information about you. This 
includes things learned from the procedures described in this consent form. They 
may collect other information including your name, address, date of birth, and 
other details. 
 
The research team will need to see your information. Sometimes other people at 
Johns Hopkins may see or give out your information. These include people who 
review the research studies, their staff, lawyers, or other Johns Hopkins staff. 
 
People outside of Johns Hopkins may need to see your information for this study. 
Examples include government groups (such as the Food and Drug 
Administration), safety monitors, other hospitals in the study and companies that 
sponsor the study. 
 
We cannot do this study without your permission to use and give out your 
information. You do not have to give us this permission. If you do not, then you 
may not join this study. 
 
We will use and disclose your information only as described in this form and in 
our Notice of Privacy Practices; however, people outside Hopkins who receive 
your information may not be covered by this promise. We try to make sure that 
everyone who needs to see your information keeps it confidential – but we 
cannot guarantee this. 
The use of your information has no time limit. You can cancel your permission 
to use and disclose your information at any time by calling the Johns Hopkins 
Medicine IRB at 410-955-3008 or by sending a letter to: 
 
 Office of Human Subjects Research 
 1620 McElderry Street 
 Reed Hall, Suite B130 
 Baltimore, MD  21205-1911 
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Your cancellation would not affect information already collected in this study. 
 

10. What other things should you know about this research study? 
 

a. What is the Institutional Review Board (IRB) and how does it protect you? 
The Johns Hopkins Medicine IRB is made up of: 

• Doctors 
• Nurses 
• Ethicists 
• Non-scientists 
• and people from the local community.  

The IRB reviews human research studies. It protects the rights and welfare of 
the people taking part in those studies. You may contact the IRB if you have 
questions about your rights as a participant or if you think you have not been 
treated fairly. The IRB office number is 410-955-3008. You may also call this 
number for other concerns or questions about the research.  

 
b. What do you do if you have questions about the study? 

Call the principal investigator, Dr. E. Mark Mahone at 443-923-4446. If you 
cannot reach the principal investigator or wish to talk to someone else, call 
the IRB office at 410-955-3008. 

 
c. What are the Organizations that are part of Johns Hopkins? 

Johns Hopkins includes the following:  
• The Johns Hopkins University 
• The Johns Hopkins Hospital 
• Johns Hopkins Bayview Medical Center 
• Howard County General Hospital 
• Johns Hopkins Community Physicians.  

If The Johns Hopkins University School of Medicine IRB reviews a 
Kennedy Krieger Institute (KKI) study, “Johns Hopkins” also includes KKI.  

11. What does your signature on this consent form mean? 
 Your signature on this form means that: 

• you understand the information given to you in this form  
• you accept the provisions in the form 
• you agree to join the study  

 You will not give up any legal rights by signing this consent form.  
 

WE WILL GIVE YOU A COPY OF THIS SIGNED AND DATED 
CONSENT FORM 
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This consent form is approved from mm/dd/yyyy to 
mm/dd/yyyy. 

Do not sign after the expiration date of: mm/dd/yyyy 
 
 
 
__________________________________________________________________________________________________________ 
Signature of Participant                                                                                         Date 
 
 
____________________________________________________________________________ 
Signature of Person Obtaining Consent                                                                 Date                                    
 
 

 
NOTE: A COPY OF THE SIGNED, DATED CONSENT FORM MUST BE KEPT BY THE 
PRINCIPAL INVESTIGATOR; A COPY MUST BE GIVEN TO THE PARTICIPANT; 
AND, IF APPROPRIATE A COPY OF THE CONSENT FORM MUST BE PLACED IN 
THE PARTICIPANT’S MEDICAL RECORD.  
 

FOR OFFICE USE ONLY: 
STUDY APPROVED FOR ENROLLMENT OF:    __  Adults Only    __ Adults and Children      __ Children Only 
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APPENDIX H 
 

BEHAVIOR RATING INVENTORY OF EXECUTIVE FUNCTION-PRESCHOOL 
VERSION 

 

Due to copyright restrictions, the Behavior Rating Inventory of Executive 

Function-Preschool Version (BRIEF-P) (Gioia, Espy, & Isquith, 2003) could not be 

reproduced here.  For more information, contact the copyright holder:    

Psychological Assessment Resources, Inc. 
16201 North Florida Avenue 
Lutz, Florida 33549 
1-800-331-8378 
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APPENDIX I 
 

CONNERS’ TEACHER RATING SCALES 
 

Due to copyright restrictions, the Conners’ Teacher Rating Scales-Revised 

(CTRS-R) (Conners, 1997) could not be reproduced here.  For more information, contact 

the copyright holder: 

Multi-Health Systems, Inc. 
 P.O. Box 950 
 North Tonawanda, New York 14120 
 1-800-456-3003 

 


