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ABSTRACT 

A Concurrent Vaiidity Study Comparing Executive Functioning 

of the Woodcock Johnson III Tests of Cognitive Ability and the NEPSY 

Marlene Snapka Carper 

May,2003 

The purpose of this study was to examine the concurrent validity between the 

·woodcock Johnson III Tests of Cognitive Ability (WJ III COG; Woodcock, McGrew, & 

Mather, 2001) executive functioning tests and the NEPSY (Korkman, Kirk, & Kemp, 

1998) executive functioning tests within the same population sample of nondisabled 

children. The tests of the \VJ III COG that are executive functioning tests are Concept 

Forrnation, Planning, and Pair Cancellation. On the NEPSY the tests that make up 

executive functioning are Tower and Design Fluency. 

A total of 60 participants (30 females and 30 males) were recmited to participate 

in this study. Participants completed an IQ screener to ensure intellectua_l functioning 

scores wer~ 80 or above. Parents provided background information, providing pertinent 

medical and emotional information to rule out health and other behavioral influenGes, as 

wel l as assuring that children were currently passing all subjects in school. Participants 

additionally completed the executive functioning tests comprising the WJ III COG and 

NEPSY. 
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Results indicated: no significant differences for mean standard scores of the WJ 

III COG and NEPSY based on age or on sex; although, there were significant correlations 

within tests of the WJ III COG and NEPSY Design Fluency test; no significant 

correlations found with any WJ III COG tests and NEPSY Tower test; and WJ III COG 

and NEPSY correlations did not vary by sex or by age. 

Implications of this study indicate that the WJ III COG and NEPSY provide a 

time- and cost-effective means for comprehensive assessment of executive functions and 

may enhance educational plan development within the school setting. Careful study of 

th~ referral information, as well as, the types of tasks that encompass the executive 

functioning concept believed to be at deficit will drive the test selection. This study has 

also provided research data on the WJ III COG and NEPSY in the area of executive 

functioning in which few studies were found to exist. 
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Overview 

CHAPTER ONE 

INTRODUCTION 

Parents and teachers are often exasperated over a child's inability to begin 

schoolwork, manage class assignments, and complete a task. At home, the child has been 

given a task but is unable to get it done. The child, as a student, may have the ability and 

know the subject matter well, but still do poorly on academic measures. The child hears 

over and over again from parents and teachers, "What is wrong with you? I have told 

you what to do. Why can't you get it done?" These children have difficulty keeping 

their belongings together, getting to places on time, and knowing how to get a project 

started. These illustrations exhibit deficits in planning, organizing, and managing time. 

These types of activities have sometimes been termed as executive functioning. 

Children with neurodevelopmental disorders such as Attention

Deficit/Hyperactivity Disorder (ADHD), autism, early treated phenylketonuria (PKU), 

and Fragile X. Syndrome all have the possibility of showing deficits in executive 

functioning (Pennington, Bennetto, McAleer, & Roberts, 1996). Prenatal alcohol 

exposure (Kodituwakku, Hand.maker, Cutler, Weathersby, & Handmaker, 1995) and 

acquired brain injuries throughout childhood can also impact executive functioning. 

These executive functioning deficits may impair a child's ability to develop normally and 
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interact appropriately in day-to-day living. This could create difficulties cognitively, 

academically, and socially (Anderson & Moore, 1995). Examination of individual cases 

and anecdotal information has provided data which indicates significant deficits in the 

areas of planning, problem-solving, and abstract thinking (Mateer & Williams, 1991). 

Researchers have been examining neurobiological deficits, such as in executive 

functioning, and exploring ways and means of measuring these deficits. Generally 

agreed-upon skills of executive functioning have been shown to exist in the prefrontal 

and frontal lobe area through the use of new technology. These technologies include 

single-cell recording (Fuster, 1987), regional cerebral blood flow (lngvar, 1985), and 

positron emission tomography (PET). Task performance has been recorded using these 

technologies and has provided further data as to the skills mediated by these areas of the 

brain. Although neuroimaging offers an appealing method to aid in the fund of 

knowledge of executive deficits, it is costly and this resource is not available to the large 

number of students who are being referred for evaluations in this area. Luria (1973) 

spent 30 years refining tests of performance that could be administered to individuals 

with brain impairments. Some of the tests developed by Luria could be considered 

within the concept of executive functioning. The results of Luria's tests could then be . 

correlated to surgical findings, thereby providing information on the localization of brain 

functioning through task analy is. 

Establishing a clear operational definition of executive functioning is problematic 

in the literature. Measurement and concurrent validity testing may provide further useful 
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information on which tests can most appropriately provide measurement of the 

hypothesized task and its accuracy in depicting deficits at specific age groups. 

Psychological tests allow for the study of executive functioning using task analysis as 

well as making assumptions as to the processing necessary to complete the task 

(Borkowski & Burke, 1996). There are no agreed upon tests that measure executive 

functioning. Rather, there are over 20 different types of assessments that can be used to 

determine executive functioning difficulties in school-age children (Morris, 1996). 

Psychological test developers have attempted to provide assessment instruments 

which are designed to be used to identify global or selective deficits. The NEPSY (an 

acronym developed by taking NE from neuro and PSY from psychology) (Kerkman, 

Kirk, & Kemp, 1998) is such an assessment, as well as, the Woodcock Johnson III Tests 

of Cognitive Ability (WJ III COG; Woodcock, McGrew, & Mather, 2001). These 

instruments may be used in their entirety or upon the discretion of the examiner to focus 

on a suspected problem. These instruments are more readily available to the clinician, as 

well as time and cost effective. Both the WJ III COG and the NEPSY have b_een 

developed from well-founded research. Little research has been conducted on the 

NEPSY executive functioning subtests, and there was none found on the WJ III COG . 

executive subtests. 

Executive Functioning. 

There is no universally accepted definition for executive functioning. Within 

research and literature the term frontal lobe function has been, at times, used 

interchangeably with executive functioning. This term developed after researchers found 
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that damage to this area has caused impairments that affected executive functioning 

(Luria, 1973; Welsh & Pennington, 1988). Researchers frequently operationalize the 

definition for executive functioning for clarity in studies, and to ensure the nature of the 

process being measured is clearly understood. 

Lezak (1995) reported that deficits in executive functioning generally impair an 

individual's ability to function across all areas of life. It will impact the ability to 

function independently, be productive, and take initiative to advance in life. Knowledge, 

language or perceptual problems are not the key to the executive functioning problems, 

but the manner in which they begin to process information. The activity based behaviors 

that Lezak (1995) described as executive functions were volition, planning, purposive 

action, and effective performance. 

Pennington (1997) described executive functions as motor inhibition, planning, 

interference control, and set-shifting. Denckla (1996) described executive functioning as 

the ability to use flexible strategies and planning. Planning is conceptualized as 

preparing for a series of nonautomatic actions to be carried out into the future. Executive 

functioning requires the individual to formulate a plan, maintain it in working memory, 

monitor performance and maintain interference control to the successful completion of 

the task (Stuss, 1992). Mirsky ( 1996) posited that executive functions interact with and 

regulate attentional processes. Anderson (1998) described executive functioning as 

activities which were goal-directed and purposeful. 
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Statement of Purpose 

Both the WJ III COG and the NEPSY provide measures of executive functioning. 

The purpose of this study was to determine the concurrent validity between the WJ III 

COG and the NEPSY. Through the implementation of this study, the results should 

provide an indication of the relationship between the executive tests of both measures. 

Research Questions 

This study will investigate the following research questions: 

1. Are there mean differences in the standard scores of the five executive 

functioning tests from the WJ ill COG and the NEPSY based on age and on 

sex? 

2. Are there significant correlations between the executive functioning tests of 

the WJ III COG and the NEPSY? 

3. Do the correlation coefficients between the WJ III COG executive functioning 

test scores and the NEPSY executive functioning test scores vary by sex? 

4. Do the correlation coefficients between the WJ III COG executive functioning 

test. scores and the NEPSY executive functioning test scores vary by age? 

Definitions 

Executive functioning. Skills necessary for goal directed, purposeful behavior (Lezak, 

1995). These skills require the individual to formulate a plan, maintain them in working 

memory, monitor performance and maintain interference control to the successful 

completion of the task (Stuss, 1992). 
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Working memory. The ability to hold information in one ' s mind while processing and 

manipulating it. 

Monitor performance. The ability to evaluate the response and correct errors. 

Response inhibition. The ability to delay motor responses. 

Interference control. The ability to disregard irrelevant, but salient interference stimuli. 

Cognitive flexibility. The ability to rapidly alternate mental set between one activity and 

another. 

Planning. The ability to manipulate visual information in working memory and use 

forethought prior to taking action. 

Assumptions 

Assumptions made in this study include: 

1. The information provided by the parents of the student was accurate. 

Limitations 

Limitations made in this study include: 

1. This study does not use a random group of students for testing, b~t merely a 

sample of convenience, meeting research guidelines. 

2. Only students with English dominance are being used for this study; therefore, 

generalizability to other groups is limited. 

3. Only one group of subjects is being utilized in this design; therefore, 

generalizability to other groups is limited. 
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CHAPTER TWO 

REVIEW OF LITERATURE 

Purpose of Neuropsychological Assessment in Children 

Neuropsychological assessment of children is important in identifying areas of 

brain injury and skill deficit. Through identification of the areas of damage (e.g., 

traumatic brain injury, cerebral palsy, epilepsy, etc.), educators are able to identify 

secondary subcomponent areas within the brain that may be compromised by the primary 

damaged area. Using specially designed tasks, both singly and in conjunction with other 

tasks, skills deficits are able to predict areas of the brain that are weak or damaged 

(Fischer & Rose, 1994). By reviewing the task performance and the scores obtained, a 

rehabilitation plan may then be devised. From initial assessment, a baseline is obtained 

and then future evaluations assess progress and/or needed changes in the rehabilitation 

plan (Korkman, Kirk, & Kemp, 1998) or individual education plan. 

Logic might seem to suggest that if a neuropsychological test in an adtilt indicates 

a deficit in a particular area of the brain, the same test results in a child would also 

indicate a similar deficit in the same area. A fallacy of this assumption is that few 

neuropsycholocial tests measure deficits in a focal area. Additionally, a child may not do 

well for a variety of reasons. If a child has a speech problem, or limited vocabulary due 

to an impoverished environment, the child will likely do poorly on a verbal test rather 

than having a deficit in areas of the brain responsible for language. 
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Cognitive Brain Development in Children 

A child's stage of cognitive development may impact test performance. A child 

may perfo1m well when initially assessed, decrease the following year, and improved 

performance the third year (Kolb & Fantie, 1997). An example of this is seen in the study 

done by Carey, Diamond, and Woods (198.0) on facial recognition. Children were found 

to improve between the ages of 6 and 10. Performance showed a decline until the age of 

14, and was commensurate with adult performance by age 16. This example may serve 

as a caution to guard against direct inferences without taking variable child brain 

development into account. With this notion in mind, caution should also be taken in the 

interpretation of neuropsychological findings in children. 

Early in a child' s cognitive development children's neural circuits are more 

diffuse and less localized than those of an adult. Brain damage in children occurring late 

in childhood or early adolescence has been shown to resemble more closely that of an 

adult. Neuropsychological problems are more easily linked to the same major area of 

damage as that of an adult (Teeter & Semrud-Clikeman, 1997). Current researchers 

(Teeter, 1986; Kolb & Wishaw, 1990) have. prov1<led findings that brain injury obtained 

in early childhood may be much more detrimental than that of an older child. The 

deceptive recovery and resilience of younger children immediately after the injury has 

longitudinally been shown to have more profound and diffuse effects on a long-term 

outcome. The magnitude of deficits, as well as the prognosis of the child, depends upon 

the etiology of the brain injury ( e.g., genetic, environmental, or sustained head injury), 
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and whether the injury occurs during a rapid growth spurt within a critical period of the 

developing brain. 

There are three age divisions that have been suggested to influence functioning as 

well as individual outcome after brain injury. These periods are less than one year of age, 

between one and five years of age, and more than five years of age. The most significant 

impairment generally occurs prior to age one and after age five. Damage obtained 

between one to five years of age results in less significant impairment. During this time 

period the brain is able to reorganize functions, and loss of language can be recovered 

(Kolb & Whishaw, 1990). 

The child's brain is still developing and, although brain damage may occur in one 

area, subtle differences may have widespread effects. The widespread effects are 

com1ected to the incomplete process of myelination. The process ofmyelination within 

the frontal lobes is ongoing throughout the development of the child. Myelination is the 

process in which glia cells form a protective sheath around axons. This myelin sheath 

allows the axons to transmit impulses rapidly. A child may appear to recover from brain 

insult completely, but since the neural circuits have not localized function, deficits may 

appear some years in the future. Identifying the specific area of the brain damage should 

be undertaken with caution. The importance of the assessment should remain focused on 

providing modifications and interventions (Robertson & Finer, 1993). 

Frontal Lobe 

In an effort to understand a child' s cognitive development the importance of the 

frontal lobe must be considered. The frontal lobe is responsible for processing 
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information already in memory with new incoming information. The frontal lobe 

generates strategies, modulates behavior, and monitors needed adjustments of behavior 

(Segalowitz & Rose-Krasnor, 1992). Hebb (1949) believed that the frontal lobes were 

more important early in life, having greater impact at that time than in adulthood. Case 

(1992) also stresses the importance of frontal lobe development in children, indicating 

that there are two distinct periods of reorganization of attention and executive processes 

of children. These are noted through behavioral observation and occur between the ages 

of 1 ½ to 5 and 5 to 10 years. These periods of reorganization have been correlated to 

physiological changes in the frontal lobes of children (Stuss, 1992; Thatcher, 1992). 

Studies of executive functioning in children have been of interest because of the 

notion that this area greatly influences all other areas of cognitive abilities. Frontal lobe 

functioning has recently been shown to begin in infants (Bell & Fox, 1992), where 

previous studies had indicated these functions did not begin until approximately age four 

to seven years of age (Luria, 1973). Development of executive functions are believed to 

continue through ages 12, 16, (Riccio, Hall, Morgan, Hynd, & Gonzales, 1994), or age 24 

(Golden, 1981 ). The growth of neural processes ·and neural connections do nbt follow a 

continuous steady growth process from areas in the frontal lobe to other areas throughout 

the brain. Rather, the growth is sporadic. Two distinct periods of growth spurts are at 

approximately four and one half years of age and again at puberty (Thatcher, 1992). 

The development of the frontal lobe is considered to progress in a multistage 

hierarchiacal process (Case, 1992; Thatcher,. 1992). Six-year-olds have been found to 

have difficulty inhibiting motor responses and remembering the temporal order of visual 
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designs, while children aged 10 to 12 were able to complete these tasks. Children aged 

10 to 12 years of age were additionally able to use strategies to enhance memory tasks 

and also attend to relevant tasks and disregard distracting data. Inhibition of motor 

responses was found to begin at approximately eight years of age (Becker, Issac, & 

Hynd, 1987). Additional confirmation for this developmental stage progression was 

shown by Passler, Isaac, & Hynd, 1985. Some executive functions were mastered by 

children six to eight years old, yet others were not mastered until age 12. 

Neuroanatomical Components of Executive Functioning. 

Figuratively, the area of the brain known as the frontal lobe would lie behind the 

forehead and eyes to perpendicular between the tops of the ears. This area provides the 

conduit between other areas of the brain, organizing and utilizing the information 

provided by these areas in order to make sense of information and integrate new 

information as it comes in. In so doing, the frontal lobe helps individuals not only think 

about an idea, but also the ability to put this idea into action·. This processing of 

information also helps an individual choose the appropriate response in social settings. 

Voluntary motor movement, including speaking, 'is controlled by the back portion of the 

frontal lobe. 

Damage to the frontal lobe of the brain may render the individual unable to move 

a part or a side of the body. Damage to this area may cause speech to become halted, 

disorganized, or stopped. Although speech may, for practical purposes be stopped, there 

mav be instances of single explosive words expressed. An individual's personality may 

change markedly. Impulsiveness, irritability, and difficulty reading social cues may 
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dramatically impact day-to-day life. Inability to monitor behavior or disregard for social 

rules may become apparent. 

Problems may occur with the individual understanding the difference between 

what may be beneficial or what could actually cause harm. Jokes may be seen as serious 

information and everything may become literal. Abstract thinking may be lost. 

Individuals may lose the ability to initiate an activity, or stop that activity, once it has 

begun. These individuals may be distractible or impulsive (Laquey, Reed, & Jones, 

1996). 

An example of how a frontal lobe injury impacts an individual's life is seen in the 

classic injury of Phineas Gage in 1848. Although this example does not depict a child it 

is very representative of the role of executive functioning in a highly documented case. 

Gage was a 25-year-old railroad gang foreman. He was described by those who knew 

him as pleasant, energetic, persistent, hardworking, and shrewd. While building a new 

railway line it was necessary to blast some rock. Dynamite had not yet been invented. 

The procedure involved drilling a hole in the rock and pouring gunpowder down into the 

hole. The fuse was placed in the hole and a long fron rod was used to tamp the 

gunpowder down. Gage was distracted from his task and the iron rod hit the rock 

creating a spark igniting the gunpowder; The tamping iron, which was three feet seven 

inches long and weighed 13 pounds, was blasted from the hole. It struck Gage just below 

the left eye and exited his skull, landing fifty yards away. This incident caused a 

convulsion and unconsciousness lasting only .a few minutes. As he was taken to a tavern 

awaiting the arrival of a doctor, he was able to share his experiences with those at the 
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tavern. Gage recovered from his physical injuries and was able to walk about town. He 

was no longer described as the pleasant man he had once been. He was now described as 

fitful, impatient, impulsive, and obstinate. He used gross profanity, which he had not 

done before. He was unable to carry out plans he had made and thus would devise a new 

unworkable plan. He was never returned to his former employment and later found work 

caring for horses and driving coaches. He began to have severe convulsions and died in 

1860. Gage's skull and the tamping iron were later examined by Dr. Hanna Damasio and 

Dr. Antonio Damasio. They found that both of Gage's frontal lobes had been damaged in 

their ventral and medial sections (MacMillan, 1986). 

Activities associated with executive functioning are generally considered a 

function of the frontal and prefrontal cortices of the brain (Anderson, 1998). The frontal 

lobes comprise one-third of the cerebral cortex (Stuss, 1992) and have extensive 

connections throughout the central nervous system (Stuss & Benson, 1984). 

The process of myelination within the frontal lobes is ongoing throughout the 

development of the child (Dennis, 1991). Thatcher (1991) believes that growth spurts of 

cortical connections occur at three different time periods according to 

electroencephalographs (EEGs). These intervals are from age one and a half years to five 

years of age; from five to 10 years of age; and from 10 to 14 years of age. Progress 

thereafter is continuous until age 45. Hudspeth and Pribram ( 1990) have confirmed the 

peaks and plateaus that continue through childhood and into adolescence. Their work has 

provided evidence of a differential progression of regional cerebral development, with the 

completion of maturation throughout the central nervous system occurring 
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simultaneously. As the accelerated development of the frontal region occurring between 

the ages of seven to 10 years of age terminates, other areas of the brain develop further. 

Three areas of the brain that Pribram (1992) associates with executive functions 

are the dorsal frontal, lateral frontal and orbital frontal. In the dorsal frontal area the 

importance of a situation is determined. The lateral frontal area focuses on the effort 

required to perform the task. The orbital frontal area deals with the social/emotional 

actions. Thatcher (1991) posits the interaction of these three areas form executive 

functioning. 

Problems associated with measuring executive functioning. 

The lack of consensus on the definition of executive functioning presents an 

initial problem at the onset of a proposed study. In order for researchers to investigate 

the constructs of the proposed study for replication or additional future research, a full 

understanding is necessary to define the study parameters. The researcher has the 

ongoing task of defining the working definition of executive function and its operational 

definition in the context of the research being conducted. The tasks the researcher deems 

appropriate to measure the operational definition will need to be explained and supported. 

General intelligence, integrity of cognitive processes, and language competence 

are problems which may confound testing of executive functioning (Denckla, 1996). 

When considering general intelligence, individuals may do well on tests of executive 

function due to a high IQ. The selected test(s) may prove too simple and not actually a 

challenge, or depict an actual deficit for an individual with greater ability. 
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Integrity of cognitive processes or a content-related deficit produces another 

potential problem. If the individual does not have a prerequisite skill necessary for the 

execution of the test, then the outcome performance may not truly represent the executive 

functioning processes. An illustration ofthis problematic area would arise in measuring 

the Stroop effect (Golden, 1987) in an individual who was illiterate. The lack of ability 

to read as a component of the test participation would create a "false positive" for 

executive function impairment. 

Another confounding factor in measurement of executive function is the role that 

language plays. The examiner in test administration provides verbal rules and constraints 

to the subject. Verbal rules and constraints occupy a good deal of working memory. If 

there is a deficit in the connection of the language relay emanating from the posterior 

portion of the brain to the working memory in the anterior portion of the brain, then 

learned motor output would be impaired (Denckla, ·1996). 

Tests Currently Used to Measure Executive Functioning 

Luria (1973) proposed that adult neuropsychological tests should be modified for 

school-age children to coordinate with age-appropriate developmental levels. 

Researchers (Becker, Isaac, & Hynd, 1985; Passler, Isaac, & Hynd, 1985) found, in 

modifying tests that were designed to measure behaviors attributed to the prefrontal lobe, 

performance was not linear. For example, six-year-olds showed flexibility in strategic 

behavior, whereas 12-year-olds showed preservative behavior in other tasks. Executive 

functions can be assessed with children as young as six years of age when the tests are 

developmentally appropriate (Anderson, Anderson, & Lajoie, 1996; Levin, Culhane, et 
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al., 1991; Passler, Issac, & Hynd, 1985; Welsh, Pennington, & Groisser, 1991). Morris 

(1996) found in a review ofliterature, over 20 different types of assessments can be used 

to determine executive functioning difficulties in school-age children. Anderson (1998) 

provided a list of 12 tests that were used in research beginning in 1987. The tests are: 

Wisconsin Card Sort (WCST),Tower of London (TOL) / Tower of Hanoi (TOH), Go/No

Go, Controlled Oral Word Association Test (COW AT), Complex Figure of Rey (CFR), 

Porteus Mazes, Category Test, Trail Making Test, Matching Familiar Figures Test 

(MFFT), Test of Visual Attention (TOY A)/Continuous Performance Test (CPT), Twenty 

Questions, and Stroop Test. Denckla (1996) reports frequently used neuropsychological 

tests assessing executive function are: (1) Stroop Color Word Test; (2) Controlled Word 

Association (or Verbal Fluency); (3) Rey-Osterrieth Complex Figure Copying; (4) 

Go/No-Go; and, (5) California Verbal Learning Test (Clusters, intrusions, 

perseverations ). 

Researchers (Anderson Lajoie, & Bell, 1995; Kolb & Wishaw, 1990; Waber & 

Holmes, 1985; Anderson, Anderson, & Garth, 1997; Tow, 1955; Levin, Goldstein, 

Williams, & Eisenberg, 1991) have also added to neuropsychological test measurements 

through development or modifications of executive functioning tests. The newly 

developed tests or modifications of existing tests are numerous. These tests have often 

been designed/ redesigned to answer the research question being investigated. It is 

impossible to describe all the tests and those that have been modified, and that ha,·e been 

used to measure executive functioning. A representative sample of those will be 
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described in order to obtain a greater understanding of tasks that researchers believe 

reflect elements of executive functioning. 

Elements of Executive Functioning and Tests Used to Measure this Element. 

Planning. Planning involves looking into the future and devising a series of 

actions with a purpose in mind (Borkowski & Burke, 1996). Tests that have been used to 

measure this element are Complex Figure of Rey (CFR) and Porteus Mazes. 

Complex Figure of Rey (CFR; Rey, 1964). In this test, the child is required to 

first copy a complex drawing. After a three-minute time delay, the child will attempt to 

reproduce this drawing from memory. There have been numerous scoring procedures for 

this test, as well as developmental norms (Anderson Lajoie, & Bell, 1995; Kolb & 

Wishaw , 1990; Waber & Holmes, 1985; Anderson, Anderson, & Garth, 1997). It is 

noted that there is an improvement in organization as the age of the child increases. The 

CFR has been useful in defining planning deficits with children with learning disabilities 

(Waber & Bernstein, 1995), those who had suffered from meningitis (Grimwood, et al., 

1995), as well as those children who had cranial radiation treatment (Brouwers, Riccardi, 

Poplack, & Fedio, 1984; Waber, Bernstein, Kammerer, Tarbell, & Sallan, 1992). 

Porteus Mazes (Porteus Mazes: Porteus, 1959, 1965). In this test the child is 

required to complete the maze without entering any blind alleys. There are from eight to 

12 mazes for each of the three versions of the test. It is untimed and scores are reported 

in terms of test age (TA). There have been other qualitative scoring procedures devised 

as well (Tow, 1955; Levin, Goldstein, Williams, & Eisenberg, 1991). Normal controls 

and patients with nonfrontal lesions were able to execute the mazes more quickly than 

17 



those head trauma patients with frontal lesions (Daigneault, Braun & Whitaker, 1992). It 

is important to note the performance of mazes in the measurement of executive function 

may be confounded due to other required skil1s such as fine motor skills, visual 

perception, and speed of response (Anderson, ·1998). 

Problem-solving. Problem-solving is a multidimensional concept involving a 

series of actions. Initially, the individual must recognize that a problem exists. Planning 

and organization then follows (Lezak, 1995). Tests that have been used to measure this 

element of executive functioning are: Tower of London (TOL) and Tower of Hanoi 

(TOH). 

Tower of London (TOL) (Shallice, 1982). In this task the child is required to 

view a stimulus card and rearrange three colored balls on three spindles to match the 

card. There are a prescribed number of required moves. The child has more than one 

opportunity to complete the task. Scoring involves the number of correct responses, 

number of incorrect responses, time required to plan, and time-required to complete an 

item. There are 12 patterns to complete. 

This test is also considered a measure of other elements of executive functioning, 

planning speed, impulsivity, and flexibility. Confounding elements are considered 

minimal. These would include perceptual and motor skills, short-term memory functions, 

and sustained attention (Shallice, 1982). Levin, Mendlesohn, et al. ( 1994) found children 

with frontal lobe damage demonstrated deficits on the TOL test. An area of particular 

weakness was found in rule-breaking. 
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Lack of standardized administration protocols and normative data has previously 

been a problem. Anderson, Anderson, & Lajoie (1996) and Krikorian, Bartok, & Gay 

(1994) have recently published studies using alternative testing protocols and providing 

developmental information. Findings indicate performance ability on this test improves 

throughout childhood. Developmental growth spurts were found between ages eight and 

nine, and then again between 10 to 11. 

Tower of Hanoi (TOH) (Klahr, 1978; Simon, 1975). This test has several 

versions and is similar to the TOL. In the TOH the child has to make the least number of 

moves in order to complete the task. There are rules that constitute legal moves the child 

is to follow. Administration of this test is problematic in that there is not a unif01m 

administration, nor is there normative data. 

A bstract Reasoning and Concept Formation. Lezak (1995) describes abstract 

reasoning and concept formation as focusing on how an individual thinks. Using more 

than one type of concept formation test is recommended. By using more sensory 

modalities a better understanding of the deficit may be obtained. Tests that are 

considered tests of abstract reasoning and concept fonnation include: 

Controlled Word AssociationTest (COW AT) (Gaddes & Crocket, 1975). In the 

COW AT the child is to name as many words in one minute as possible after being given 

a letter of the alphabet. Three letter trials are given. The child is given two rules. The 

child may not name a word with a capital letter nor repeat a word. Scores are obtained by 

counting the total number of words made in one minute in three trials, number or words 

repeated, and the number of rules broken. Anderson et al. (1995) provided additional 
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normative data, aside from that established with the task initially, and also provided 

developmental data. An increase in the ability to perform the task increased fairly 

steadily from age seven to age 12; thereafter a drop in performance was noted. 

This test has proven useful in pediatric evaluations and is used frequently. 

Deficits in performance were found in children sustaining cranial trauma (Basset & 

Slater, 1990), in children with Tourette syndrome (Harris et al., 1995), and in children 

with childhood meningitis (Anderson et al., 1977). Caution is to be taken in younger 

children who do not yet have adequate phonological awareness and have not mastered the 

understanding of lower case and capital letters (Anderson & Stanley, 1992). 

Twenty Questions. In this test a child is given a card with 42 hand-drawn pictures 

that may be grouped in broader categories. The child is asked to look at the card and 

determine which picture the examiner has in mind. Twenty yes/no questions may be 

asked. This test has widely varying protocols and does not have developmental norms. 

Levin, Culhane, et al. (1991), in studying executive function, found that older children 

needed to ask less questions than younger children, thereby indicating better abilities in . 

concept formation. Garth (1997), studying children with frontal lesions, found no 

difference in number of questions asked and times to provide the correct response 

compared to a control group, although there were qualitative differences in questions that 

were asked. The children with frontal lesions asked more global hypothesis-seeking 

questions rather than those that would eliminate and constrain the choices. 

M ental flexibility or shift and maintain set: Mental flexibility refers to the ability 

to regulate, be cognitively flexible, and shift a course of thought as the demands of a 
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situation change. Although mental flexibility deficiencies are difficult to identify, using 

tests with abstract reasoning and concept shifting may prove useful. Qualitative, rather 

than quantitative, scoring may also be considered more beneficial (Lezak, 1995). Tests 

that involve mental flexibility and/or the ability to shift and maintain set are Wisconsin 

Card Sorting Test (WCST), Trail Making Test (TMT), and the Stroop Test. 

Wisconsin Card Sorting Test (WCST) (Heaton, 1981 ). In this test the child has 

four stimulus cards. The cards consist of a red triangle, two green stars, three yellow 

crosses, and four blue circles. The child then has 128 response cards similar to the 

stimulus cards that are to be matched. The examiner tells the child if the response is 

correct or not. First the correct response is color. Once the child has mastered 10 correct 

color responses, the correct response criteria changes to shape. The examiner does not 

give this information directly to the child. The child must determine this from the 

feedback given. The test is complete when six correct categories are achieved or until the 

cards have been completed. Scoring is based upon the number of correct categories 

achieved, number of errors made, and percentage of perseverative errors. 

Normative data was provided by Chelune and Baer (1986) on children six to 12 

years old. This data indicates there is a continuous improvement throughout childhood in 

the ability to perform this task. As the child increases in age, so does the performance in 

concept formation and the ability to shift set flexibility. 

The WCST is frequently used with clinical populations . . This would indicate this 

test has diagnostic properties in populations such ,as head injuries (Pentland & Anderson, 

1995), cranial irradiation (Anderson, Godber, Smibe11, & Ekert, 1997), Tourette 
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syndrome (Harris, et al., 1995), attention deficit hyperactivity disorder (Boucugnani & 

Jones, 1989). 

Trail Making Test (TMT) (Army Individual Battery Test, 1944). This test 

measures attention, visual search, visuomotor function, and mental flexibility. There are 

two forms of the children's version of this test. In Trails A, children are required to 

connect 15 circled numbers, randomly placed on the page, in consecutive order. In Trails 

B, the task changes to connect 15 numbers and letters in alternating order. Trails A is 

considered a baseline test measuring speed of visual search and visuo-motor functioning. 

Trails B adds in the ability to shift or use mental flexibility. Scoring is based on the time 

necessary to complete the task and number of errors. This test has been used with 

developmental disorders and general cerebral dysfunctions (Basset & Slater, 1990; 

Pentland & Anderson, 1995). 

Stroop Color Word Test (Golden, 1978). In this task the child is asked to perform 

three subtests . In the first subtest, "Word", the child is to read a list of color words 

printed in black type. "Color," the second subtest requires the child to name the color of 

a group of dots .. Finally, the "Color/Word" subtest requires the child to name the color 

the printed word is typed in. The words and colors may not.always correspond 

appropriately. Scoring is based upon number of errors and time. Time is either taken 

into account through a time-limit administration or time necessary for completion. 

Nonnative data is limited for this test. This test is popular, althol,lgh there are studies that 

indicate that this is not a good predictor of frontal !obe deficits or cerebral dysfunction in 

general (Barkley & Grodzinsky, 1994; Chadwick, Rutter, Shaffer, & Shrout, 1981 ). 
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Additional tests sometimes used for executive functioning. The California Verbal 

Leaming Test- Children's Version (CVLT-C) was developed by Delis, Kramer, Kaplan, 

& Ober (1994) for children five to 16 years of age. This test uses a hypothetical shopping 

list to create meaningful stimuli found in everyday life. The test has subtests that require 

both free and cued recall, both immediate and delayed. Normative data is available. This 

test is sometimes used in tests of executive functioning when the researcher is including 

memory as a component or element of the operationalized definition. This test was 

designed to measure memory strategies and processes for verbal material. 

Go/No-Go. The Go/No-Go task requires rapid discrimination between a target 

and a non-target. Twenty cards are presented. Half of the cards are targets and half are 

non-targets. The individual is to press a button when the target is shown and refrain from 

pressing the button when the non-target appears (Shue & Douglas, 1992). 

Cancellation Tasks. In cancellation tasks, the individual is to visually scan 

numerous items quickly. It is necessary to find and mark a target while inhibiting a 

response to similar non-targets. Difficulties in performing this type of task could indicate 

problems with attention, visual scanning, inhibit1on, and sequencing (Spreen & Strauss, 

1991 ). Tests utilizing this concept are the Wechsler Intelligence Scale for Children -

Third Edition (WISC-III) Symbol Search task and the Woodcock Johnson III Tests of 

Cognitive Ability (WJ III COG) Cross-Out task (Teeter & Semrud-Clikeman, 1997). 
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Woodcock Johnson III Tests of Cognitive Ability (WJ III COG) History 

The W J III COG (Woodcock, McGrew, & Mather, 2001) predecessor the 

W oodcock-.T ohnson Psychoeducational Battery (WJPEB; Woodcock & Johnson, 1977) 

was not developed based on a theoretical model of cognitive ability. It was, instead, 

based on a verbal and nonverbal basis of intelligence, which was the generally accepted 

interpretation of ability at the time. An overall interpretation score of Broad Cognitive 

Ability (BCA) was derived from test scores. 

McGrew continued work on a new revision based on Hom's theory of Gf-Gc. 

MC Grew' s work was presented at a conference in 1985 and later published in 1991. The 

Woodcock-Johnson-Revised Tests of Cognitive Ability (WJ-R COG; Woodcock & 

Johnson, 1989) was developed based on Hom's notion of intelligence. 

Theoretical Foundations 

Carroll (1993, 1998) published his three-stratum view of cognitive abilities. 

Carroll's Stratum I included 69 specific cognitive abilities. Carroll then grouped these 69 

abilities into broader categories. These categories, Stratum II, are Comprehension

Knowledge, Long-Term Retrieval, Visual-Spatial Thinking, Auditory Processing, Fluid 

Reasoning, Processing Speed, and Short-Term Memory. Stratum III provided for a 

General Intellectual Ability (GIA). The W J III COG was developed based on the 

Cattell-Hom-Ca1Toll (CHC) theory of intelligence. 

The CHC theory is not based on a single g notion of intelligence, but rather on a 

blend of the theories of Raymond Cattell, John Hoi:n, and John Carroll, which has 

become known as the CHC theory. This theory recognizes that intelligence cannot be 
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viewed as simply a single factor, but that intelligence is much more complex and 

represents a multifaceted notion of intellect (McGrew & Woodcock, 2001). 

The W J Ill COG battery provides a measure of fluid reasoning ( Gf), crystallized 

intelligence (Ge), short-term memory (Gsm), long-term retrieval (Glr), processing speed 

(Gs), visual-spatial thinking (Gv), and auditory processing (Ga). The WJ III COG 

provides for additional combinations of tests that are useful in diagnosing or identifying 

an individual's strengths and weaknesses and include the areas of Phonemic Awareness, 

Working Memory, Broad Attention, Cognitive Fluency, and Executive Processes (Mather 

& Woodcock, 2001). 

The W J III COG (Woodcock, McGrew, & Mather, 2001) is a test of cognitive 

ability and specific cognitive processing functions. This is accomplished through the use 

of 20 tests that form cluster scores. By using clusters to assess ability there should be a 

greater likelihood that a single component will not be the sole determinant for the 

expression of the individual's ability or functioning in a single area. However, the 

individual tests may shed insight into the broader area of measure (Mather & Woodcock, 

2001). 

Executive Cluster Subtests. 

Woodcock, McGrew, and Mather (2001) have designed .the WJ III COG to view 

executive processes as planning, interference control or inhibition, and mental flexibility. 

The tests that fonn this cluster are Concept Formation, Pair Canc~llation, and Planning. 

Concept Formation. In this WJ III COG te,st the student reviews a stimulus set 

and then formulates a rule that would apply. There is no element of memory required to . 
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perform this subtest. This test uses categorical reasoning. Principles of logic are used to 

formulate this rule. Some items on this test are timed. 

Pair Cancellation. In this WJ III COG timed test, the child is presented a page of 

objects. Within this page the child is to locate and mark a repeated pattern of objects. 

This test provides information about the child's interference control. 

Planning. In this WJ III COG test the child is required to trace a pattern on paper, 

without removing the pencil from the paper, and without retracing any lines. The items 

get progressively more difficult as the child progresses through the test. The test uses 

Fluid Reasoning and Visual Spatial Thinking. 

NEPSY History 

The NEPSY has its origins based on the research done by A. R. Luria over forty 

years ago. Luria (1963, 1973, 1980) examined neurocognitive disorders and behavioral 

skills associated with them in the adult population. The NEPSY was designed as a 

neuropsychological assessment for children when virtually no standardized formal 

assessments for children existed. Korkman (1980) originally designed a brief . 

assessment for children aged 5.0 to 6.11 based on the Lurian theory and with his pass/fail 

criterion. The test underwent several revisions before it was published with American 

standardizations (Korkman, Kirk, & Kemp, 1998). Age ranges were increased to include 

children from 3.0 to 12.11. One thousand children across the United States were a part of 

the standardization sample. There were Wage groups; 50 males and 50 females in each 

group. A randomized stratified sampling pl~n was ~sed based on the 1995 Census 

Bureau Report. Ethnic, gender, geographic area, and parent educational level were taken . 
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into account. Subjects with any type of impairment such as neurological, psychological, 

developmental, or learning disabilities were excluded from the study. Scoring was 

modified to include quantitative and qualitative scoring. · The scores on the subtests are 

reported in standard scaled scores (M = 10, SD= 3) and standard scores are reported for 

the Core Domain Scores (M = 100, SD = 15). The NEPSY is made up of five core areas 

of functioning. These core areas are attention/executive function, language functions, 

sensorimotor functions, visuospatial processing, and memory and learning. The test may 

be administered in its entirety or in the primary area of concern. 

Theoretical Foundations 

Luria conceptualized the brain as consisting of three functions or "blocks." Block 

I represents those areas of the brain that support life. These life functions are respiration, 

heartbeat, and arousal of attention. He noted the areas of the brain responsible for these 

functions are the brainstem, diencephalon, and the medial regions of each hemisphere. 

Block II receives, processes, and associates new information with existing 

information. The areas of the brain associated with this function are the posterior cortex, 

or the occipital~ parietal, and temporal lobes. 

Block III regulates the executive functions of planning, strategizing, and 

monitoring the performance for problem-solving within the frontal lobes. Block III 

regulates the use of information from Block II and regulates the attention/arousal from 

Block I. Luria described the brain as an interactive model of neural networks constantly 

increasing and decreasin~ component contribution~. 
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In following with Luria's theory, Mirsky (1996) and Barkley (1996) posit that 

component interactions occur as attentional processes are mediated. Kerkman, Kirk, and 

Kemp (1998) provide that Block III, executive functions, help maintain the attention 

function necessary for appropriate arousal and vigilance in choosing relevant details from 

the broad anay of information. Inhibition provides that the child is able to resist the 

impulse to choose important but irrelevant features of a task through its completion 

(Denckla, 1996). 

Luria's theory proposes that an impairment in one area will also affect other areas 

of which that area is a subcomponent. No one area acts in isolation. There are therefore 

primary deficits and secondary deficits. It is necessary not only to measure performance, 

but to also make qualitative observations as well, in order to determine which are primary 

deficits and which are secondary deficits (Luria, 1963, 1980). The development of the 

NEPSY is based on these principles. Korkman, Kirk, & Kemp, (1998) designed tests that 

measure basic components as well as tests that require the interaction of subcomponents 

from other domains. 

Executive Subte~ts. 

Tower. This NEPSY subtest, was based on the Tower of London (Shallice, 

1982). This test is given to children ages 5 - 12 years of age. Th_e child is shown a 

picture of a pattern of three balls on pegs. The child has a specified number of moves to 

make the model match the picture. There are rules to be followed, _ as well as a time limit. 

It j s necessary for the child to use planning and fore,thought prior to begin moving. The 
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mean split-half reliability, obtained from the reliabilities of each age group, is .82 

(Korkman, Kirk, & Kemp, 1998). 

Design Fluency. This NEPSY subtest designed for children aged 5 - 12 years of 

age, consists of two large sheets of paper with squares. Each square has five dots in 

various arrangements. Within a one minute time limit, the child is make as many unique 

designs as possible by connecting two or more dots with straight lines. Mean test-retest 

reliability is .59. 

Published research on the NEPSY is scant. In a review of the literature to date, 

areas that have been investigated included learning disabilities and attention-deficit 

hyperactivity disorder (Korkman & Pesonen, 1994); language (Korkman, Barron

Linnankoski, and Lahti-Nuuttila, 1999); NEPSY profiles of Zambian children (Mulenga, 

Ahonen, & Aro, 2001); children diagnosed with juvenile neuronal ceroid lipofuscinosis 

(INCL), a common neurodegenerative disorder of childhood (Lamminranta, Aberg, 

Autti, Moren, Laine, Kailpramta, & Santavuori, 2001); executive functioning in 

preschool children (Espy, Kaufman, Glisky, & McDarmid, 2001); and different~al 

development of attention and executive functions in Finnish children (Klenberg, 

Korkman, & Lahti-Nuuttila, 2001). 

Hypotheses 

Hypothesis 1: There will be statistically significant mean differences in the 

standard scores of the five executive functioning tests from the WJ III COG and the 

NEPSY based on age and on sex. 
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Hypothesis 2: There will be statistically significant correlations between the 

executive functioning tests of the WJ III COG and the NEPSY 

Hypothesis 3: The correlation coefficients between the WJ III COG executive 

functioning test scores and the NEPSY test scores will not vary by sex. 

Hypothesis 4: The correlation coefficients between the WJ III COG executive 

functioning test scores and the NEPSY test scores will not vary by age. 
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Participants 

CHAPTER III 

METHODS 

A total of 60 participants (30 females and 30 males) were recruited through the 

public school system. Permission was obtained from the school district to contact parents 

through the use of flyers and/or through information provided during Parent Teacher 

Association (PTA) meetings. Participants were between the ages of 10 and 12 years and 

have English as their dominant language. They were screened to ensure their IQ score 

was 80 or higher. 

Procedure 

Permission was obtained from the Texas Woman's University Human Research 

Review Committee to complete the proposed study. The researcher contacted the 

Harlingen Independent School District and obtained approval to send out flyers and 

contact parents within the district for participatio1_1 in the study. Standard information 

was provided fo.r each parent. Testing did not take place during the school day, thereby 

not compromising the student's education. Testing was set up by appointment with the · 

parent and student. Testing took approximately 60 to 90 minutes for each student. 

Parents were asked to fill out a background data form on their child, which 

indicated that the children did not have significant health problems ( e.g .. , seizure disorder, 
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Attention-Deficit/Hyperactivity Disorder, uncorrected vision or hearing problems, etc.) or 

diagnosed emotional problems (e.g. anxiety, depression, etc.) Parents were informed of 

the nature of the study. They were offered an opportunity to receive the results of the 

study upon its completion. Parents were informed the researcher administering the 

instruments was appropriately trained in the administration of the instruments. They 

were informed they had the right to withdraw their child from the testing at any time. To 

ensure confidentiality, only the researcher and her advisor have access to the names of 

the children. Any information on the child would be kept in a locked file cabinet in the 

home of the researcher. Information regarding the child would be destroyed one year 

after completion of this study. Harmful effects should be minimal ( e.g., boredom and/or 

tiredness) . To reduce test anxiety, the children were assured their participation would in 

no way affect their school grades, the requested tasks were generally considered fun by 

others their age, and only the researcher would see the results. Once the parent signed the 

consent form, the child was tested. 

Instruments 

Parent Data Form. The parent data form included the child 's name, date of birth, 

dominant language, health history, emotional history, and a~ academic report of the 

current year grades. 

Woodcock Johnson III Tests of Cognitive Abilities: Brief Intellectual Ability WJ 

Ill COG (BIA). This brief ability test w·as administered to each of the students. The 

t -l t d · t th study were required to have an IQ score of 80 or higher. s uc en s accepte m o e_ , 
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Woodcock Johnson III Tests of Cognitive Abilities (WJ III COG), Executive 

Cluster. The tests that make up this cluster are Concept Formation, Planning, and Pair 

Cancellation. 

Concept Formation. In this test the child examined a stimulus set and formulated 

a rule that applied to the test item. There was no memory component to this test. Prior 

test items did not influence future test items. This was an exercise and measure of a 

child's mental flexibility and ability to shift from one concept to another (Mather & 

Woodcock, 2001). 

Planning. In this test the child solved a complex task in which it was necessary to 

utilize fluid reasoning and spatial scanning to complete a pencil and paper design. The 

student connected dots without lifting the pencil or retracing any lines, thus requiring 

forethought prior to beginning the task. It was necessary for the child to view the task, 

consider alternatives, and to formulate and organize a plan to carry out the appropriate 

action to complete the goal (Mather & Woodcock, 2001). 

Pair Cancellation. In this test the child circled a pair of objects that w~s repeated 

throughout a page of objects within a three minute time period. The executive 

functioning component of this test provided information on interference control (Mathe~ 

& Woodcock, 2001). 

l'lEPSY Executive Functions. 

rr · In th· test the child moved three colored balls to a predetermined pattern 
1 ower. . 1s . 

on three pegs. The test w_as timed and there we.re ,a specified number of moves. 
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Additionally, there were rules the child could not violate. The executive functions 

demonstrated within this test were planning, monitoring, self-regulation, and problem

solving (Korkman, Kirk, & Kemp, 1998). 

Design Fluency. In this test the child constructed as many different designs as 

possible by connecting two or more dots. The executive functions demonstrated within 

this test were planning, monitoring, and shifting (Kemp, Korkman, & Kirk, 2001). 

Statistical Analysis 

Hypothesis 1: There will be statistically significant mean differences in the 

standard scores of the five executive functioning tests from the WJ III COG and the 

NEPSY based on age and on sex. 

A MANOV A was computed in order to determine if there were statistically 

significant mean differences in the standard scores of the five executive functioning tests 

of the WJ Ill COG and the NEPSY. 

Hypothesis 2: There will be statistically significant positive correlations between 

the WJ III COG and NEPSY tests of executive function mean standard scores._ 

Pearson product-moment correlations were calculated using the standard scores of 

the five subtest scores of the WJ III COG and the NEPSY, as well as, the WJ III COG 

executive functioning composite score. 

Data results were first reviewed collectively, using all participants, and then 

results were further analyzed by sex and age. Once correlation scores had been 

determined for all variabl~s, females only, males o,nly, 10-year olds, 11-year olds, and 12-
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year olds, comparisons of significant differences between correlations scores were 

compared to dete1mine if there were significant differences between females and males, 

as well as, between age groups to test Hypothesis 3 and Hypothesis 4 . 

H vpothesis 3: The correlation coefficients between the WJ III COG executive 

functioning subtests scores and the NEPSY executive functioning subtest scores will not 

vary by sex. 

Hypothesis 4: The correlation coefficients between the WJ III COG executive 

functioning subtests scores and the NEPSY executive functioning subtest scores will not 

vary by age. 

The correlation scores of each group were converted to Fisher Z scores to help 

normalize the sampling distribution. Then the Z scores were the entered into the 

following equation to find the z value: 

z = Z1 - Z2/ ✓ l/nl-3 + l/n2-3 
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CHAPTER IV 

RESULTS 

This chapter reviews the findings of the study addressing mean differences in the 

standard scores of the five executive functioning tests from the WJ ill COG and the NEPSY 

based on age and on sex; the significant correlations between the executive functioning tests of 

the WJ III COG and the NEPSY; the correlation coefficients between the WJ III COG executive 

functioning test scores and the NEPSY executive functioning subtest scores and whether they 

vary by sex or age. The statistical analyses were performed using the statistical package SPSS 

8.0. Statistical procedures used in this study include: descriptive statistics, MANOV A, Wilks ' 

Lambda test of significance, Pearson product moment correlations, and Fisher Z transformations. 

This chapter is divided into five sections: Descriptive Statistics, Significant Effects of 

Independent Variables Based on Dependent Variables, Correlations, Correlation Comparisons 

and Summary of Findings. Descriptive Statistics provides the mean, standard deviations, and 

number of participants, based on age and sex, for each of the subtests and com_posite scores. In 

Significant Effects of Independent Variables Based on Dependent Variables, a MANOV A was 

computed to test for the significant effects of age and sex on the three WJ III COG tests and the 

hvo NEPSY subtests. In Correlations findings are presented for total participants, females only, 

males only, 10-year-olds, 11-year-olds, and 12-year-olds. For each correlation the data is 

presented using the following headings: WJ III COG Executive processes clinical cluster 

intercorrelation with individual WJ III COG tests; WJ III COG tests correlated with NEPSY 



tests; NEPSY tests intercorrelation; and when appropriate Analysis of Research Hypothesis for 

consistency and for direct visual comparison. Correlation Comparisons, provides the results of 

comparisons of significant differences between correlations scores to determine if there were 

significant differences between females and males, as well as, between age groups. Summary of 

Findings reviews the hypotheses findings.. 

Descriptive Statistics 

The participants in this study consisted of 60 children, 30 males and 30 females. There 

were 23 10-year-olds (8 males and 15 females); 19 eleven-year-olds, (10 males and 9 females); 

and, 18 12-year-olds, (12 males and six females). The Woodcock Johnson III Test of Cognitive 

Ability Brief Intellectual Ability (WJ Ill COG BIA) was administered to all participants. Brief 

Intellectual Ability (BIA) mean by age group was 102.96, 108.58, and 98.17, respectively. BIA 

for all participants indicated a mean score of 103.30. The BIA female mean was 105.47 and the 

BIA male mean was 101.13. 

Total mean scores for each NEPSY subtest were Tower (M = 103.08) and Design 

Fluency (M = 103.58). Total mean scores for each WJ III COG subtest were: _ Pair Cancellation 

(M = 104.30), Plam1ing (M = 114.22), Concept Formation (M = 100.73), Verbal 

Comprehension (M = 101.88), and Visual Matching (M = 103.32). The WJ III COG 

Executive Processes total mean composite score was 104.95. 

Descriptive statistics from the WJ Ill COG and NEPSY subtests administered, as well as 

WJ III COG composite scores are provided in Table 1. 
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Table 1 

Descriptive Statistics 

Subtest Sex Age Mean Standard Number 
Deviation 

WJ III COG Female 10 106.80 12.21 15 
Brief Intellectual Ability 11 109.33 8.89 9 

12 96.33 7.28 6 
Total 105.47 11.21 30 

Male 10 95.75 4.56 8 
11 107.90 16.02 10 
12 99.08 11.74 12 

Total 101.13 12.75 30 

Total 10 102.96 11.42 23 
11 108.58 12.80 19 
12 98.17 10.33 18 

Total 103.30 12.10 60 

WJ III COG Executive Processes Female 10 107.93 11.31 15 
11 110.44 7.21 9 
12 99.83 6.18 6 

Total 107.07 9.87 30 

Male 10 99.13 7.43 8 
11 106.60 14.00 10 
12 102.17 12.71 12 

Total 102.83 12.01 . 30 

Total 10 104.87 10.83 23 
11 108.42 11.18 19 · 

12 101.39 10.81 18 
Total 104.95 11.11 60 
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Table 1 - Continued 

Descriptive Statistics 

Subtest Sex Age Mean Standard Number 
Deviation 

WJ III COG - Concept Formation Female 10 104.67 8.69 15 
11 104.89 9.47 9 
12 95.33 2.66 6 

Total 102.87 8.78 30 

Male 10 94.88 5.91 8 
11 100.50 10.16 10 
12 99.50 10.46 12 

Total 98 .60 9.35 30 

Total 10 101.26 9.05 23 
11 102.58 9.82 19 
12 98.11 8.77 18 

Total 100.73 9.24 60 

WJ III COG - Planning Female 10 114.93 10.96 15 
11 115.56 6.84 9 
12 111.67 10.93 6 

Total 114.47 9.67 30 

Male 10 108.50 9.55 8 
11 118.10 11.26 10 
12 114.17 16.63 . 12 

Total 113.97 13.43 . 30 

Total 10 112.70 10.73 28 
11 116.89 9.27 19 · 
12 113.33 14.68 18 

Total 114.22 11.61 60 
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Table 1 - Continued 

Descriptive Statistics 

Subtest Sex Age Mean Standard Number 
Deviation 

WJ III COG - Pair Cancellation Female 10 104.67 8.88 15 
11 108.56 8.23 9 
12 102.83 7.36 6 

Total 105.47 8.42 30 

Male 10 102.50 10.47 8 
11 106.20 16.46 10 
12 101.00 12.40 12 

Total 103.13 13.20 30 

Total 10 103.91 9.28 23 
11 107.32 12.93 19 
12 101.61 10.78 18 

Total 104.30 11.04 60 

NEPSY - Design Fluency Female 10 100.33 17.47 15 
11 111.67 13.23 9 
12 101.67 8.17 6 

Total 104.00 15.28 30 

Male 10 94.38 15.22 8 
11 105.50 27.33 10 
12 107.08 13.89 12 

Total 103.17 19.76 30 

Total 10 98.26 16.62 23 
11 108.42 21.48 19 
12 105.28 12.30 18 

Total 103.58 . 17.52 t 

40 



Table 1 - Continued 

Descriptive Statistics 

Subtest Sex Age Mean Standard Number 
Deviation 

NEPSY - Tower Female 10 101.67 9.19 15 
11 103.33 9.35 9 
12 105.00 8.94 6 

Total 102.83 8.97 30 

Male 10 100.63 16.35 8 
11 106.50 9.14 10 
12 102.50 7.23 12 

Total 103.33 10.77 30 

Total 10 101.30 11.80 23 
11 105.00 9.13 19 
12 103.33 7.67 18 

Total 103.08 9.83 60 

WJ III COG Female 10 100.73 10.27 15 

Verbal Comprehension 11 102.44 11.90 9 
12 92.50 7.15 6 

Total 99.60 10.60 30 

Male 10 102.25 10.47 8 
11 108.10 10.17 10 
12 102.17 14.92 12 

Total 104.17 12.29 30 

Total 10 101.26 10.13 23 

11 105.42 11.09 19 

12 . 98.94 13.46 18 

Total 101.88 11.61 60 
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Table 1 - Continued 

Descriptive Statistics 

Subtest Sex Age Mean Standard Number 
Deviation 

WJ III COG Female 10 107.73 12.12 15 
Visual Matching 11 111.44 14.25 9 

12 101.83 11.41 6 
Total 107.67 12.69 30 

Male 10 93.75 9.78 8 
11 106.60 20.40 10 
12 96.08 10.85 12 

Total 98.97 15.10 30 

Relation Between Independent Variables based on Dependent Variables 

A MANOV A was computed to test for the significant effects of age and sex on: 

Woodcock Johnson III COG Concept Formation, Woodcock Johnson III COG Planning, 

Woodcock Johnson III COG Pair Cancellation, NEPSY Des_ign Fluency, and NEPSY Tower 

standard scores. Results are provided in Table 2. 

Table 2 

MANOVAfor D ependent Variables Based on Age and Sex 

Effect df F p 

Sex 5,3316 .43 .82 

Age 10.3316 .96 .49 

' 

Interaction Sex X Age 10,3316 .77 .66 
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Using the Wilks' Lambda criteria there was not a significant main effect for sex 

(F(S, 3316) = 43, p =.82),norforage(F(l0,3316) = .96, p = .49. UsingtheWilks' 

Lambda criteria there was not a significant difference for interaction between sex and age 

(F (10, 3316) = .77, p = .66). 

Analyses of Research Hypothesis. Hypothesis 1: There will be statistically significant 

mean differences in the standard scores of the five executive functioning tests from the WJ III 

COG and the NEPSY based on age and on sex. 

There were no significant differences found for mean differences in the standard scores 

of the five subtests based on age or on sex. 

Correlations 

Matrices of Pearson product-moment correlations were calculated using the standard 

scores of the five subtest scores of the WJ III COG and the NEPSY, as well as, the WJ III COG 

executive functioning composite score. Data results will first be reviewed collectively, using all 

participants, and then results will be further analyzed by sex and age. 

Total Participants for All Variables. Table 3 represents the correlation coefficient~ for all 

participants in the study. 
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Table 3 

Correlation coefficients for all dependen.f variables using all participants 

WJEP WJ CF 

WJEP 1.00 ----

WJCF .84** 1.00 

WJP .54** .34** 

WJPC .81 ** .28* 

NDF .78** .30* 

NT -.05 -.10 

* p < .05, ** p < .0l 

Where: 

WJP WJPC 

---- ----

---- ----

1.00 ----

.37** 1.00 

.25 .28* 

.03 .02 

WJEP 
WJCF 
WJP 

WJ III COG Executive Processes cluster 
WJ Ill COG Concept Fonnation 
WJ III COG Planning 

NDF NT 

---- ----

---- ----

---- ----

---- ----

1.00 ----

-.02 1.00 

WJ PC WJ III COG Pair Cancellation 
N DF NEPSY Design Fluency 
NT NEPSY Tower 

WJ III COG Executive processes clinical _cluster intercorrelation with individual _WJ III 

COG tests. The WJ EP intercorrelated with other WJ III COG executive functioning tests: WJ 

CF (r = .84, p < .0l), WJ PC (r = .81, p <. 0l), and WJ P (r = .54, p < .01). Other ·WJ III 

COG tests that were correlated were: WJ P and WJ PC (r = .37, p < .0l), WJ CF and WJ P 

(r = .34, p < .OJ), and WJ CF and WJ PC (r = .28, p < .05). 

WJ III COG tests correlated with NEPSY tests. The WJ EP correlated with the NEPSY 

test N DF (r = . 78, p < . OJ), but not with NT (r =,.05, p > .05). Other WJ III COG tests that 

correlated with the NEPSY were: WJ CF and N DF (r = .30, p < . 05) and WJ PC and N DF 
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(r = .28, p < .05). 

NEP SY tests intercorrelation. There was no correlation between the two NEPSY sub tests 

NT and N DF (r = -.02, p > .05). 

Analyses of Research Hypothesis. Hypothesis 3: There will be statistically significant 

positive correlations between the WJ III COG and NEPSY tests of executive function mean 

standard scores. 

The results of the correlation indicated that although there were significant correlations 

within the executive function tests of the WJ III COG and the N DF, there were no significant 

correlations found with any WJ III COG tests and NT. 

Correlations for Females Only. Taple 4 represents the correlation coefficients for 

females on]y in the study. 
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Table 4 

Correlation Coefficients for all dependent variables - females only. 

Female WJEP WJ CF WJP WJPC NDF NT 
Only 

WJEP 1.00 ---- ---- ---- ---- ----

WJCF .84** 1.00 ---- ---- ---- ----

WJP .68** .51 ** 1.00 ---- ---- ----

WJPC .76** .31 .46* 1.00 ---- ----

NDF .21 .14 .17 .19 1.00 ----

NT -.01 -.13 -.04 .18 .08 1.00 

* p < .05, ** p < .0l 

WJ III COG Executive processes clinical cluster intercorrelation with individual WJ III 

COG tests. The WJ EP intercorrelated with other WJ III COG executive functioning tests: WJ 

CF (r = .84, p < .OJ), WJ PC (r = .76, p < .OJ), and WJ P (r = .68, p < .01). Other WJ III 

COG tests that were correlated were: WJ CF and WJ P (r = .51, p < .01), and -WJ PC and WJ P 

(r = .46, p < .05) 

WJ III COG tests correlated with NEPSY tests. The WJ EP did not correlate with either 

NEPSY test N DF (r = .21, p >.05) nor with the NT (r = -.01, p > .05). No other WJ III COG 

tests correlated with the NEPSY. 

NEPSY tests intercorrelation. There was no correlation between the two NEPSY subtests 

N T and N D F (r = .08, p > . 05). 
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Correlations for Males Only. Table 5 represents the correlation coefficients for males 

only in the study. 

Table 5 

Correlation Coefficients for all dependent variables - males only. 

WJEP WJ CF WJP WJPC NDF NT 

WJEP 1.00 ---- ---- ---- ---- ----

WJCF .71 ** 1.00 ---- ---- ---- ----

WJP .46** .23 1.00 ---- ---- ----

WJPC .84** .24 .32 1.00 ---- ----

NDF .48** .43* .29 .33 1.00 ----

NT -.07 -.07 .07 -.07 -.08 1.00 

* p < .05, ** p < .01 

WJ III COG Executive processes clinical ~luster intercorrelation with individual . WJ III 

COG tests. The·wJ EP intercorrelated with other WJ III COG executive functioning tests: WJ 

PC (r = .84, p < .OJ), WJ CF (r = .71, p < .OJ), and WJ P (r = .46, p < .01). There were no 

other W J III COG tests that were correlated. 

WJ III COG tests correlated with NEPSY tests. The WJ EP did correlate with the 

NEPSY test N DF (r = .48, p < .OJ), but not the NT (r = -.07,p-> .05). No other\\ J III COG 

tests correlated with the NEPSY. 
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NEPSY tests intercorrelation. There was no correlation between the two NEPSY subtests 

N T and N DF (r = .08, p > .05). 

Correlations for 10-Year-Olds Only. Table 6 represents the correlation coefficients for 

10-year-olds only in the study. 

Table 6 

Correlation Coefficients for all dependent variables - 10-Year-Olds Only. 

WJEP WJ CF WJP WJPC NDF NT 

WJ EP 1.00 ---- ---- ---- ---- ---·-

WJ CF -.86** 1.00 ---- ---- ---- ----

WJP .72** .53** 1.00 ---- ---- ----

WJPC .82** .42* .56** 1.00 ---- ----

NDF .17 .24 .08 .05 1.00 ----

NT -.02 -.12 .08 .08 -.16 1.00 

* p < .05 , ** p < .01 

WJ III COG Executive processes clinical cluster intercorrelation with individual WJ III 

COG tests. The WJ EP intercorrelated with other WJ III COG executive functioning tests: WJ 

CF (r = .86, p < .OJ), WJ PC (r = .82, p < .01), and WJ P (r = .72, p < .01). Other WJ III 

COG t sts that were correlated were: WJ CF .and WJ P (r = .53, p < .OJ), and WJ PC and WJ P 

(r = .56, p < .OJ), and WJ CF and WJ PC (r = .42, p < .05). 
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WJ III COG tests correlated with NEPSY tests. The WJ EP did not correlate with either 

NEPSY test N DF (r = .17, p > .05) nor with the NT (r = -.02, p > .05). No other WJ III 

COG tests correlated with the NEPSY. 

NEP SY tests intercorrelation. There was no correlation between the two NEPSY sub tests 

NT and N DF (r = -.16,p > .05). 

Correlations for 11-Year-Olds Only. Table 7 represents the correlation coefficients for 

11-year-olds only in the study. 

Table 7 

Correlation Coefficients for all dependent variables - 11-Year-Olds OnZv. 

WJEP WJ CF WJP WJPC NDF NT 

WJEP 1.00 ---- ---- ---- ---- ----

WJCF .67** 1.00 ---- ---- ---- ----

WJP .29 .27 1.00 ---- ---- ----

WJPC .78** .07 .06 1.00 ---- ----

NDF .45 .25 .43 .36 1.00 ----

NT .-26 -.30 .13 -.14 .08 1.00 

* p < .05, ** p < .01 

WJ III COG Executive processes clinical cluster intercorrelation with individual WJ III 

COG tests. The WJ EP intercorrelated with other WJ III COG executive functioning tests: 
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WJ PC (r = .78, p < .01), WJ CF (r = .67, p < .OJ), but WJ P (r = .29, p > .05) was not 

correlated. There were no other WJ III COG tests that were correlated. 

WJ III COG tests correlated with NEPSY tests. The WJ EP did not correlate with either 

the NEPSY test N DF (r = .45, p > .05), nor the NT (r = -.26, p > .05). No other WJ III COG 

tests correlated with the NEPSY. 

NEPSY tests intercorrelation. There was no correlation between the two NEPSY subtests 

NT and N DF (r = .08,p > .05). 

Correlations for 12-Year-Olds Only. Table 8 represents the correlation coefficients for 

12-year-olds only in the study. 

Table 8 

Correlation Coefficients for all dependent variables - 12-Year-Olds Only. 

WJEP WJ CF WJP WJPC NDF NT 

WJEP 1.00 ---- ---- ---- ---- ----

WJCF .76** 1.00 ---- ---- ---- ----

WJP .55*· .21 1.00 ---- ---- ----

WJPC .83** .30 .44 1.00 ---- ----

NDF .64** .64** .22 .43 1.00 ----

NT .08 .17 -.22 .06 -.12 1.00 

* p < .05, ** p < .01 
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WJ III COG Executive processes clinical cluster intercorrelation with individual WJ III 

COG tests. The WJ EP intercorrelated with other WJ III COG executive functioning tests: WJ 

PC (r = .83, p < .OJ), WJ CF (r = .76, p < .OJ), and WJ P (r = .55, p < .05). There were no 

other WJ III COG tests that were correlated. 

WJ III COG tests correlated with NEPSY tests. The WJ EP did correlate with the 

NEPSY test N DF (r = .64, p < .OJ), but not the NT (r = .08, p > .05). No other WJ III COG 

tests correlated with the NEPSY. 

NEPSY tests intercorrelation. There was no correlation between the two NEPSY subtests 

NT andN DF (r = - .12, p > .05). 

Correlation Comparisons 

Once correlation scores had been determined for: all variables, females only, males only, 

10-year olds, 11 -year olds, and 12-year olds, comparisons of significant differences between 

correlations scores were compared to determine if there were significant differences between 

females and males, as well as, between age groups to test Hypothesis 2 and Hypothesis 3. 

Each group's correlation scores were converted to Fisher Z scores to h~lp normalize the 

sampling distribution. Then the z scores were the entered into the following equation to find the 

z value: 

z = Z1 - Z2 / SQ RT ( 1 / n I - 3 + 1 / n 2 - 3) 

Correlations comparisons for female·s and ~ales are provided in Table 9. 
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Table 9 

Fisher Z Scores for Differences Between Females and Males Correlation Coefficients 

WJEP WJ CF WJP WJPC NDF NT 

WJEP 1.00 ---- ---- ---- ---- ----

WJCF 1.17 1.00 ---- ---- ---- ----

WJP 1.23 1.21 1.00 ---- ---- ----

WJPC -.74 .29 .60 1.00 ---- ----

NDF -1. 17 -1.21 .46 -.56 1.00 ----

NT .25 .22 -.40 .91 .60 1.00 

* p < .05, ** p < .01 

The critical z value for the .05 level of confidence is ± 1.96 and at the .01 level of confidence is 

± 2.58. Therefore, if any Fisher Zscore is greater than± 1.96 atp < .05 or± 2.58 atp < .OJ 

there are no significant sex differences. There were no significant differences found. 

Analyses of Research Hypothesis. Hypothesis 3: The con-elation coefficients be_tween 

the WJ III COG executive functioning test scores and the NEPSY executive functioning test 

scores will not vary by sex. 

There were no significant differences found, therefore it was concluded that the executive 

functioning tests of the WJ III COG and the NEPSY did not vary by sex. 

Correlations comparisons between 10- and 11-year-olds are provided in Table 10. 
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Table 10 

Fisher Z Scores - Differences Between JO-Year Olds and 11-Year Olds Correlation Coefficients 

WJEP WJ CF WJP WJPC NDF NT 

WJEP 1.00 ---- ---- ---- ---- -··--

--
WJCF 1.45 1.00 ---- ---- ---- __ ,. __ 

WJP 1.81 .94 1.00 ---- ---- ----

WJPC .30 1.15 1.73 1.00 ---- ----

NDF -.94 -.03 -1.18 -.99 1.00 ----

NT .73 1.11 -.15 -.11 -.73 1.00 

* p < .05, ** p < .01 

Applying the same criteria critical value criteria at the .05 level of confidence of ± 1.96 and at 

the .01 level of confidence ± 2.58, there are no significant age differences between 10- and 11-

year-olds. 

Correlation comparisons between 10- and. 12-year-olds are provided in Table 11. . 
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Table 11 

Fisher Z Scores -Differences Between JO-Year Olds and 12-Year Olds Correlation Coefficients 

WJEP WJ CF WJP WJPC NDF NT 

WJEP 1.00 ---- ---- ---- ---- ----

WJCF .84 1.00 ---- ---- ---- ---.. -· 

WJP .81 1.10 1.00 ---- ---- ----

WJPC -.07 .42 .49 1.00 ---- ----

NDF -1.73 -1.50 -.44 -1.21 1.00 ----

NT -2.31 -1.20 .90 .60 -.82 1.00 

* p < .05, ** p < .0l 

Comparing the critical value criteria at the .05 level of confidence of ± 1.96 and at the .01 level 

of confidence ± 2.58, there are no significant age differences between 10- and 12-year-olds. 
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Table 12 

Fisher Z Scores - Differences Between 11-Year Olds and 12-Year Olds Correlation Coefficients 

WJEP WJ CF WJP WJPC NDF NT 

WJEP 1.00 ---- ---- ---- ---- ----

WJCF -.67 1.00 ---- ---- ---- ----

WJP -.64 .13 1.00 ---- ---- ----

WJPC -.24 -.47 -.80 1.00 ---- ----

NDF -.54 -.98 .47 -.17 1.00 ----

NT .70 -1.52 .69 -.39 .40 1.00 

* p < .05, ** p < .01 

In review of the Fisher Z scores compared to the critical value criteria at the .05 level of 

confidence of ± 1.96 and at the .01 level of confidence ± 2.58, there are no significant age 

differences between 11- and 12-year-olds. 

Analyses of Research Hypothesis. Hypoth~sis 2: The correlation coefficients betw~en the 

WJ III COG executive functioning tests scores and the NEPSY executive functioning test scores 

will not vary by sex. 

There were no significant differences found in the three age group comparisons, therefore 

it was found that the executive functioning tests of the WJ III COG and the NEPSY did not vary 

by age. 
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Summary of Findings 

Pearson product-moment correlations were used to examine the standard scores of the 

seven subtest scores of the WJ III COG and the NEPSY, as well as, the WJ III COG executive 

functioning composite score. 

Hypothesis 1: There will be statistically significant positive correlations between the WJ 

III COG and NEPSY tests of executive function mean standard scores. 

The results of the correlation indicated that although there was a significant correlation 

within the executive function tests of the WJ III COG and the N DF, there was no significant 

correlation found with any WJ III COG test and N T. 

Once correlation scores had been determined for: all variables, females only, males only, 

10-year olds, 11-year olds, and 12-year olds, comparisons of significant differences between 

correlations scores were compared to determine if there were significant differences between 

females and males, as well as, between age groups to test Hypothesis 2 and Hypothesis 3. 

Each group's correlation scores were converted to Fisher Z scores to help normalize the sampling 

distribution. 

Hypothesis 2: The correlation coefficients between the WJ III COG executive 

functioning subtests scores and the NEPSY executive functioning subtest scores will not vary by 

sex. 

There were no significant differences found, therefore it was found that the executive 

functioning tests of the WJ III COG and the NEPSY did not vary by sex. 

Hypothesis 3: The correlation coefficients, between the WJ III COG executive 

functionina test scores and the NEPSY executive functioning subtest scores will not vary by age. 
b . . 
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There were no significant differences found in the three age group compa1isons, therefore 

it was found that the executive functioning tests of the WJ III COG and the NEPSY did not vary 

by age. 
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CHAPTER V 

DISCUSSION 

The processes of executive functioning impact cognitive, academic, and social 

aspects of daily living (Anderson & Moore, 1995). Executive process deficits impact the 

abilities of planning, problem-solving, and abstract thinking (Mateer & Williams, 1991). 

The purpose of this study is to examine the Woodcock Johnson III Tests of Cognitive 

Ability (WJ III COG; Woodcock, McGrew, & Mather, 2001) and the NEPSY (Korkman, 

Kirk, & Kemp, 1998) test batteries executive functioning tests. 

Little research has been conducted on the NEPSY executive functioning subtests, 

and there was none found on the WJ III COG executive tests. In the field of education 

there is a recent movement away from a simple quantitative discrepancy of establishing 

disability to a system which will review a child's processing deficits. Both the 

WJ III COG and the NEPSY have been developed from well-founded research. The 

\VJ III COG and the NEPSY are readily available to the clinician and trai~ed school · 

district personnel. These assessment instruments have the ability to provide a greater 

depth of knowledge regarding a student's strengths and weaknesses. These assessments 

do not require a great deal oftime in administration nor are they costly for public 

education. A greater number of evaluations may be done "in-house" rather than 

contracted out, thereby maximizing resources. 



Prior to discussion of the results it would be beneficial to visually examine the 

WJ III COG and the NEPSY tests involved in this study and the types of abilities 

required in performing them found. A list of the tests and the skills involved in 

performing them which were found in the WJ III COG and the NEPSY manuals as well ' . 

as, within the literature review are found in Table 13. Referring back to Table 13 as 

statistical analysis is discussed may provide insight to understanding the results derived 

with the population in this study. The expected correlations, as well as, the differences 

may be considered in the context of the task that was performed. 

Relation Between Independent Variables Based on Dependent Variables 

There were no significant differences among the standard scores of the five 

subtests based on age or on sex. Although both the Woodcock Johnson III Technical 

Manual (McGrew & Woodcock, 2001) and the NEPSY Manual (Korkman, Kirk, & 

Kemp, 1998) provided information regarding mean scores on the tests and subtests, there 

were no age or sex differences provided for comparison purposes to this study's target 

population. 

Pearson product-moment correlations were calculated using the standard 

scores of the three test scores of the WJ III COG and two from the NEPSY, as well -as, 

the \VJ III COG executive functioning composite score. Data results will first be 

reviewed collectively, using all participants, and then results will be further analyzed by 

sex and age. 
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Table 13 

WJ III COG and NEPSY tests of executive functioning and skills involved. 

WJ III COG 

Concept 
formation 

Pair 
Cancellation 

Planning 

Description 

Planning & forethought 
Strategizing 
Problem-solving with rules 
Monitoring 
Self-regulating 
Induction 
Categorization 
Flexibility 
Planning speed 
Impulsivity 
Sustained attention 
Shift mental set 

Visual scanning 
Response inhibition 
Interference control 
Sequencing 
Speed & Fluency 
Sustained attention 
Processing speed · 
Motoric speed 

Visual-spatial thinking 
Spatial scanning 
Spatial planning 
Fluid reasoning 
General sequential reasoning · 
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NEPSY 

Tower 

Design 
Fluency 

Description 

Planning & forethought 
Strategizing 
Problem-solving with rules 
Monitoring 
Self-regulating 
Conceptualizing 
Working memory 
Perceptual skills 
Motor skills 
Receptive Language 
Sequencing 
Spatial 

Planning 
Monitoring 
Shifting set to generate 

unique designs rapidly 
Motor skills 
Visuospatial 
Abstract thinking 
Conceptualization 



Total Participants for All Variables 

WJ III COG Executive Processes clinical cluster intercorrelations with the 

individual WJ III COG tests that made up the cluster at the p < .01 level of significance 

were WJ CF (r = .84) and WJ PC (r = .81) with a higher correlation than WJ P 

(r = .54). Still at the p < .01 level of significance but with low correlation were: 

WJ CF and WJ P (r = .34) and WJ P and WJ PC (r = .37). The WJ EP correlated with 

the NEPSY test N DF (r = .78, p <. 01), but not with NT (r = .05, p > .05). 

Table 14 provides a comparison of the intercorrelations between WJ III COG 

subtests with those provided by the Woodcock Johnson III Technical Manual (McGrew 

& Woodcock, 2001). It is important to note that while these are good comparisons to 

view, the correlations provided in the norming population address an age group that 

includes children a year above and a year below the participants in this study. The age 

group selected for this study was chosen for the purpose of having less variability in 

abilities using a smaller age span and providing information on children whose executive 

functioning skills were more stable. The Woodcock Johnson III Technical Manual 

(McGrew & Woodcock, 2001) did not provide information regarding the correlation of 

the subtests to the Executive Processes clinical cluster score for comparison purposes. 
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Table 14 

Comparison of WJ III COG Test Intercorrelations in Present Study to Technical Manual 

WJ III COG Intercorrelations Present Study Technical Manual 

WJCF-WJP .34** .28* 

WJP-WJPC .37** .10* 

WJPC-WJ CF .28* .25* 

* p < .05, ** p < .Ol 

There was no correlation between the two NEPSY tests NT and N DF (r = -.02, 

p > .05). The normative sample reported in the NEPSY manual indicated that the 

intercorrelation between these two tests was (r = .18, p > .05) (Kerkman, Kirk, & 

Kemp, 1998). Korkman, Kirk, & Kemp (1998) have presented NT and N DF as a means 

to assess problem-solving abilities and follow specified mles in order to generate ideas. 

With this notion in mind, it would seem that these two subtests should be correlated. A 

closer examination of these subtests provides a better understanding of why this may not . . 

be the case. 

NT is a complex task that requires a unique integration of operations or 

elements. This task requires extensive integration of both spatial and sequential 

processing (Pennington, 1991; Tranel, Anderson, & Benton, 1995). Levin (1991) and 

Welsh et al., (1991) have suggested that N T's complexity and breadth are indications 

that NT should be considered independently iµ the realm of executive functioning. 

Predicting a deficit due to a low score in this area may be problematic due to the 
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significant number of possibilities when viewing the skills necessary to perform this task 

(Borkowski, & Burke, 1996). It has also been suggested that NT should be compared to 

overall cognitive ability and language abilities (Korkman, Kirk, & Kemp, 1998). 

N DF provides an indication of whether a child may be more successful with 

structure or without structure in completing the task. N DF also examines the child's 

ability to perform the task of generating new ideas for designs with rule constraints. The 

generation of new designs provides an insight as to whether the child used a plan or 

strategy to achieve the goal. In reviewing the skills in Table 13 that analyze these NT 

and N DF subtests, it is noted that there are a broader range of skills being tapped by NT 

than N DF, thus providing a greater understanding of why there would be no significant 

correlation. 

The results of the correlation indicated that there were significant correlations 

within the executive function tests of the WJ III COG and the N DF; however, there were 

no significant correlations found with any WJ III COG tests and N T. 

Correlation Comparisons 

Comparisons of significant differences between correlations scores were made to 

determine if there were significant differences between females and males, as well as, 

between age groups to test Hypothesis 2 and Hypothesis 3. 

The critical z value for the .05 level of confidence is± 1.96 and at the .01 level of 

confidence is ± 2.58. Therefore, if any Fisher Z score is greater than± 1.96 at p < .05 or 

± 2.5 8 at p < .Ol there are no significant sex ?rage differences. There were no 

significant differences found in either group. 
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The lack of variability obtained between age groups confirms the expected notion 

that there should be no significant differences between the age groups in the study's 

target population. Between the ages of 10 to 12, performance on the executive 

functioning tests of the WJ III COG and the subtests of the NEPSY should be reaching an 

area of stability. This is implied by the information provided in the literature review 

regarding the multi-stage hierarchial brain development, as well as, the growth spurts and 

periods of plateaus that occur (Stuss, 1992; Thatcher, 1992; Ricio et al, 1994; Case, 1992; 

Becker, Issac, & Hynd; 1989; Passler, Issac & Hynd, 1995; and, Hudspeth & Pribram, 

1990). 

Limitations of this Study 

A significant limitation of this study lies primarily in the manner in which the 

sample was obtained. Participants were volunteers rather than a random sample of the 

population, thereby making generalizability difficult to other populations. The sample 

size was relatively small. Only students with English as their primary language were 

used in this study, so no assumptions may be drawn to those whose primary language was 

not English. Background information was not extensive and based solely on parent 

info1mation. 

Future Research 

Reviewing the literature prior to conducting this study revealed that there is scant 

research on the NEPSY executive functioning tests and none was found on the 

WJ HI COG. These two tests have the ability !o provide valuable information in a cost 

effective manner for school-age children with difficulties in the areas of planning, 
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organizing, and completing tasks. Educational planning could better focus on the child's 

strengths and remediate and teach skills that would enhance deficits, if they exist. 

Further, longitudinally, the instruments would be able to measure growth and program 

success. 

Implications 

There is a growing interest in schools to base evaluations on processing deficits 

rather than a quantitative formula. These instruments have the ability to provide 

quantitative and valuable qualitative observations and evaluations. With information 

provided by assessments such as the WJ III COG and the NEPSY, as well as, new tests 

being developed, more effective individual education plans can be developed within the 

school setting. Access to comprehensive assessments that are affordable and available to 

properly trained school personnel can create a learning environment that should enhance 

learning and assimilation of information, providing children/students the opportunity for 

greater success in the educational setting and ultimately in practical life situations. 

Conclusion 

The results of this study indicate that although it was hypothesized that there 

would be statistically significant positive correlations between the WJ III COG and . 

NEPSY tests of executive function mean standard scores, in the population studied, this 

was not the case. The results of this study indicate that only the N DF was found to 

correlate with the WJ III COG, but not the NT. 

It was further hypothesized that the co1:elation coefficients between the 

WJ III COG executive functioning subtests scores and the NEPSY executive functioning 
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subtest scores would not vary by sex nor by age. This study indicated that the executive 

functioning subtests did not vary by sex. In the comparisons of participants by age within 

the three age groups, 10-, 11-, and 12- year-olds, results indicated that the executive 

functioning tests of the WJ III COG and the NEPSY did not vary by age. 

This study should provide researchers and clinicians valuable information to 

consider when choosing an assessment instrument for the purpose of examining 

executive functioning in a student or a special population. Careful study of the referral 

information, as well as, the types of tasks that encompass the executive functioning 

concept believed to be at deficit will drive the test selection. 
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Sincerely, 

' 

~ ·~ . 

Institutional Review Board - Denton · 

enc. 

cc. Dr. Basil Hamilton, Department of Psychology & .Philosophy 

Dr. Dan Miller, Department of Psychology & Philos9phy 

Graduate School 
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HARLINGEN 
Consolidated Independent School District 

e ep one: - 00 Fax: (956) 427-3589 1409 E. Harrison Harlingen, Texas 78550 T I h (956) 427 34 

January 31, 2003 

Ms. Marlene Carper 
3218 Treasure Hills Blvd. 
Harlingen, Texas 78550 

Dear Ms. Carper: 

I have reviewed your proposal to conduct the study: A Concurrent Validity Study 
Comparing Executive Functioning Tests of the Woodcock Johnson III Tests of Cognitive 

Ability and the NEPSY. 

I understand that the testing will not take place during the instructional day. You have 
permission to contact individual principals, and recruitment of participants on their 
campus will be at their discretion. 

Sincerely, 

Linda Wade,- Ph.D. 
Superintendent 



ARLINGEN 
Consolidated Independent School District 

1409 E. Harrison Harlingen, Texas 78550-7198 Telephone: (210) 427-3400 

January 31, 2003 

Ms. Marlene Carper 
3218 Treasure Hills Blvd. 
Harlingen, Texas 78550 

Dear Ms. Carper: 

Treasure Hills 
Elementary School 
2525 Haine Drive 

Harlingen, Texas 78550 
(210) 427-3180 

I have reviewed your proposal to conduct the study: A Concurrent Validity Study 
Comparing Executive Functioning Tests of the Woodcock Johnson III Tests of Cognitive 

Ability and the NEPSY. 

I understand that the testing will not take place during the instructional day. You have 
permission to contact parents using the information you shared with me. You may 
additionally use the campus facilities to conduct your testing. 

Sincerely, 

~~ 
Linda Krabill 
Principal Treasure Hills Elementary 
Harlingen Consolidated School District 



TEXAS WOMAN'S UNIVERSITY 
CONSENT TO PARTICIPATE IN RESEARCH 

Title: A Concurrent Validity Study Comparing Executive Functioning of the Woodcock Johnson 
III Tests Of Cognitive Ability and the NEPSY 

INVESTIGATOR: Marlene Carper, M.ED., LSSP, Doctoral Intern Phone: (956) 423-8602 

ADVISOR: Daniel Miller, Ph.D., LSSP Phone: (940) 898-2251 

Explanation and Purpose of the Research: 

You are being asked to give permission for your child to participate in a research study on 
executive functioning tasks. The purpose of this study is to investigate the relationship between 
two tests that have tasks designed to measure executive functioning, examine the five subtest 
scores on these tests, and additionally determine if performance on the tests vary by sex of the 
participant. Executive functioning simply defined is a reflection of skills that requires an 
individual to formulate a plan, maintain it in working memory, monitor individual performance, 
and complete a task according to specific rules and restrictions. 

Research Procedures: 

You will be asked to complete a background information form on your child. It should take you 
approximately five minutes to complete. The questions you are being asked to answer regarding 
your child will indicate the sex of your child, date of birth, health problems, emotional problems, 
current school achievement, previous intellectual assessment, best time for testing, and contact 
information. 

Your child will first be assured of several things. First, this testing has nothing to do with his or 
her school. Secondly, no one will see the scores except for the investigator and advisor. Thirdly, 
these tests do not indicate a passing or failing score. Fourth, the individual tests are not lengthy 
and are generally considered fun by peers. Your child may take breaks. Finally he or she has the 
right to discontinue testing at any time and withdraw from the study. 

Your child will be given selected subtests of two assessment instruments on an individual basis•. 
They are the Woodcock Johnson ill Tests of Cognitive Ability and the NEPSY. Some of the 
tasks are pencil and paper tasks that would be similar in nature to puzzles. Other tasks your child 
will be involved in use reasoning and planning skills. If no previous intellectual assessment has 
been done on your child, two additional tests of the Woodcock Johnson III Tests of Cognitive · 
Ability will also be administered on an individual basis. Administering these two additional tests 
provides an accepted form of brief intellectual ·screening for research purposes, according to the WJ 
III COG Manual (Woodcock, McGrew, & Mather, 2001). These will require your child to 
respond verbally to some items and use visual skills to identify certain items on a page. Your 
child will not miss any school time since this testing will be conducted after school hours at a 
scheduled appointment. Testing may take place on your child's school campus or at the office of 
the investigator at the Harlingen Special Education Department at 1409 East Harrison. If you or 
your child should choose not to participate there will be no penalty or repercussions. Completion 
of testing for your child will take a maximu~ of 60-90 minutes: The comfort of your child will 
be considered and every effort to prevent fatigue or boredom will be taken. Breaks may be taken 

at any time. 

Approved by the 
Texas Woman's University 
Institutional Re•, iew Board 

*Please initial that you hav~ read _this page ____ _ 
Page 1 of 2 



Potential Risks 

Potential risks related to your child's participation in this study include fatigue, boredom, or 
emotional discomfort. To minimize fatigue or boredom, breaks may be taken. Your child may 
decide to discontinue testing and withdraw from the study. 

To minimize any feelings of stress your child will in no way be coerced to participate in the 
study. Your child will be assured that his or her participation or lack of interest in participation 
will not affect school grades. Your child will be assured that no school time will be used and he 
or she will not miss out on any instruction or school activities. 

To minimize test anxiety your child will have the testing described as being relatively short tasks 
and that the tests are generally considered fun by peers. Your child will be assured that testing 
will in no way affect school grades. Your child may take breaks as needed. Your child may 
discontinue testing and withdraw from the study with no penalty. 

To avoid loss of confidentiality, the only individuals that will have access to this data will be the 
investigator and her advisor. It will not be made available to anyone. All information will be 
kept strictly confidential and locked in a file cabinet at the investigator's home until August 
31,2004. It will be shredded at that time. The scores in the database, identified only by code 
number, will remain available until August 31, 2014 for possible future research. At that time any 
computer data will be deleted from the investigator's computer and any paper copies will be 
shredded. There will be no identifiable information regarding you or your child published. 
Confidentiality will be protected to the extent allowed by law. 

The investigator will try to prevent any problem that could happen because of this research. You 
should let the investigator know at once if there is a problem and she will help you. However, 
TWU does not provide medical services or financial assistance for injuries that might happen 
because you are taking part in this research. 

Participation and Benefits: 

There are no direct benefits for participation in this study. A copy of study results will be 
provided upon request. Consent to participate in this study is voluntary and there is ~o penalty 

for withdrawal at any time. 

A copy of this ~igned and dated consent form is provided for record-keeping. If any questions 
arise, the investigator or advisor should be conta~_ted using the phone numbers at the top of the . 
form. Questions about rights as a participant in _this research or the manner in which it has been 
conducted may be answered by contacting the Texas Woman's University Office of Research and 

Grants at 940-898-3375 or via email at TRB@twu.edu. 

The signature below indicates parent permission for participation in this study. 

Parent Date 

Results of this should be sent to: 

Approved by the 
Texas Woman's University 
lnstitutiona) Revi~w Board 

February 24, 2003 




