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KATHRYNE M. CAMMISA 
Educational Kinesiology with Learning Disabled Children: 
An Efficacy Study 
(Under the direction of Virginia Allen) 

Educational Kinesiology (EK) is a treatment which utilizes specific 

movements to access different parts of the brain in an attempt to 

maximize learning potential. EK has been recommended for use with 

learning disabled children; however studies validating its effects are 

limited. 

The school records of 27 students ages seven to 17 with a diagnosis 

of specific learning disability were examined for pre and post test 

scores on academic and perceptual motor skill measures following an EK 

program. The Comprehensive Test of Basic Skills (CTBS) served as a 

measure of academic achievement. The Perceptual Motor Assessment for 

Children (P-MAC) provided a measure of perceptual motor ski'll. 

Results indicate a significant improvement in perceptual motor 

skills following EK. The change in academic skills was not significant. 

EK is recommended as a treatment to improve perceptual motor function in 

learning disabled children. Other .variables affecting the. study, as well 

as clinical and research implications are discussed. 
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CHAPTER 1: BACKGROUND AND NEED 

An extensive body of literature exis·ts on the topic of learning 

disabilities. Despite this fact, questions and controversy.remain 

regarding their etiology, definition, assessment, and remediation. 
I 

Estimates of the number of learning disabled children in the school 

aged population range from 1 - 30% (Lerner, 1981; Schaffer, Law, 

Polatajko, & Miller, 1989). The wide disparity in prevalence ra~es is 

reflective of the lack of consensus on the definition of l~arning 

disabled; i.e., the more stringent the criteria used to determine the 

disability, the lower the prevalence rate and vice versa. Another 

factor that influences prevalence rate estimates is the identification 

procedures used. Many different assessments are used to identify the 

specific deficits of children with learning problems. Different 

methods have also been used to measure differences between achievement 

and expectancy for children on this wide variety of measures. 
' . 

Along with lack of consensus on the definition of learning 

disabled and the variety of methods used to identify this population, a 

historical review of the literature reveals that experts.have also 

disagreed on etiology. Possible sources for the cause of· learning 

disabilities range from social (Manzo, 1987; Naour, 1985) to specific 

brain damage. While there is· definitely a case for a socioemotional 

factor involvement (Abrams, 1984; Burka, 1983; Rourke, 1988), most 

recent opinion regarding etiology seems to favor neurological or 

1 



physiological deficits to be the cause underlying specific !'earning 
\_ 

disabilities (Bartoli & Botel, 1988). 

A fund~ime·rttl:ir··aenhiriiption in the field of learning disabilities is 

2 

that these children have specific impairments in cognitive functioning. 

It is assumed that these impairments affect a limited range of academic 

and/or social tasks; thus there is not an influence on general 

intellectual level (Torgesen, 1989). Learning disabled children, 

however, have been shown to be similar in intellectual, emotional and 
I 

social abilities to children who demonstrate poor academic,performance 

for a variety of reasons other than specific learning disorders· 

(Cullinan & Epstein, 1985). 

Despite the lack of consensus in the field, the magnitude of the 

problem became a matter of public concern in the 1970s mainly through 

the efforts of concerned parents (Smith, 1981). In 1975 the Education 

for All Handicapped Children Act was passed. Under the Education for 

All Handicapped Children Act, Public Law 94-142, every handicapped 

child, from age five to twenty-one, has the right to. free', _appropriate 

education in the least restrictive environment (1975). ".Specific 

learning disability" is included as one of the handicapping conditions 

addressed by this law. As a result of PL 94~142 states are required to 

provide programs which will meet the needs of the learning disabled 

population. 

The implications of learning disabilities are not restricted to 

educational settings alone. There is agreement wi'thin the literature 

that learning disabilities do persist into adulthood (Spreen, 1988; 

Johnson,. 1987). There are studies which have shown learning 

disabilities to be associated with juvenile delinquency (Jacobson, 



1974; 1974; Zinkers & Gottlieb, 1983; Grande, 1988; .Wilgosh·& Paitich, 

1982), suicide (Hayes & Sloat, 1988; Rourke·, Young & Leenaa-rs, 1989),. 
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. and depression (Cohen, 1986; Brumback & Staton, 1982; Stevenson & 

Romney, i984). -Learning disabilities have also been·associated with 

emotional/behavioral problems (Ayres, 1985; Abrams, 1986; Bender, 1987; 

Burka, 1983; Epstein, Cullinan & Nieminen, 1984; Valletutti, 1983), 

alcoholism (Van Deusen, 1989) and somatic complaints (Glosser & 

Koppel!, 1987). 

Historically, there has been a myriad of different approaches to 

remediating learning problems in children. Drugs and other biochemical 

therapies, such as diet changes, allergy therapy, and megavitamins have 

been used to treat children with learning disabilities (Lerner, 1981). 

Other strategies include: perceptual motor training, (Ross, 1976), 

modifying the task or environment and teaching organizational skills 

(Smith, 1981), teaching task specific subskills (Bartoli & Botel, 1988), 

multisensory teaching strategies and psycholinguistic pro.grams (Clark, 

Mailloux & Parham, 1989). Behavior modification and psychological 

interventions have also: been used with learning disabled ·Children 

(Lerner, 1981). Sensory integrative techniques have been used with 

learning disabled children with the aim of enhancing neural processing 

and brain function in general (Ayres, 1972). Recently an ecological 

approach, which considers the learning disabled child, the environment 

he or she functions in, and the reciprocal interaction between the 

two, has been recommended (Bartoli & Botel, 1988). 

Educational Kinesiology is a treatment that is recommended by some 

professionals for children with learning disabilities. This treatment 

was developed by Paul Dennison and is based on the work of Sperry 



and Ornstein. These California Institute of Technology scientists 

received the Nobel Prize in the late 1960s for their work on brain 

waves and specialization of function. Educational Kinesiology is 

desriribed as a ''practical and dynamic system that uses simple body 

movements to i.ntegrate the functions of the brain" (Edu-Kinesthetics, 

1987). Dennison created these movement patterns by integrating 

information and techniques from many different fields. Some of these 

include yoga, acupuncture, applied kinesiology~ optometry, \psychology, 

language development, neurolinguistic programming, motor development, 

structural integration and brain research (Edu-Kinesthetics, 1987). 

The rationale behind the use of Educational Kinesiology for·children 

with learning. dis?bilites is that with increased interhem~spheric 
~ 

communication, i.e., integrated and balanced brain function, these 

children are better able to reach thei'r own level of ability. In 

Educational Kinesiology terminolog.y, when learning occurs from the 

midfield region of the brain, one is able to easily access both 

4 

hemispheres (including top/bottom, left/right, front/back areas) of the 

brain. Simultaneously utilizing the coherent whole, i.e.· whole brain 

functioning, allows shifts in approach strategies to academic 

challenges that will facilitate easy acquisition and expression of 

information (V. Maguire, personal communication, August,: 1990). 

Weiderholt (1974) identified controversies over definition and 

the lack of studies to establish the effectiveness of various 
I 

interventions as two of the major problems confronting the field of 

learning disabilities today. Schaffer et al. (1989) stated that 

there is a need for occupational therapists working with learning 

disabled children to validate treatment results through research. It 



is in an attempt to respond to these concerns that the pres~nt -study 
! 

was undertaken. 

Problem Statement 

Children identified as learning disabled may be receiving 

remediation which has not been validated in relation to its 

effectiveness in improving academic skills~ 
I 

Purpose Statement 

Despite the extensive body of literature in the area of learning 

disabilities, questions and controversy remain regarding etiology, 

definition, assessment and remediation. The primary purpose of this 

study was to address the efficacy of Educational Kinesiology as a 

treatment for learning disabilities. In the process, issues of 

etiology, definition and assessment were addressed as they relate to 

5 

current literature, and the treatment technique under investigation. An 

additional purpose was to examine the relationships between perceptual 

motor deficits, academic achievement and learning disabilities. 

Research Questions 

1. Is there a relationship between Educational Kinesiology treatment 

and improvement in perceptual motor skills? 

2. Is there a relationship between Educational Kinesiology treatment 

and improvement in reading, language, and math skills? 

3. Is the-re a correlation between improvements in perce,ptual motor 

skills and improvements in academic performance? 

Population 

The sample studied consisted of all children enrolled in the 

Augusta Reading Foundation School during_the 1988-89 and 1989-90 

school years for whom parental permission to view school records was 
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obtained; twenty-seven students. The Augusta Reading FoundJtion School 
i 

was a private, nonprofit, accredited institution. A student had to 
I 
I 

have the diagnosis of specific learning disability in order:to be 

admitted to the school. The school followed state requirements for 

curriculum and utilized the over-teach method, a multisensory approach, 

and positive feedback, as well as individual and small group work in 

its instructional style. The school closed at the end of the 1989-90 

school year. 

Definition of Terms 

For the purpose of this study, several terms require definit.ion. 

1. Specific learning disability: The following definition is 

taken from Public Law 94-142, the Education for All Handicapped 

Children Act (1975). It is the basis for federal and state law, 

as well as many learning disabilities programs. 

A specific learning disability is: 

A disorder in one or more of the basic psychological processes 

involved in understanding or in using language, spoken or 

written, which may manifest itself in an imperfect ability to 

listen, think, speak, read, 'write, spell, or to do mathematical 

calculations. The term includes such conditions as perceptual 

l'landicaps, brain injury, minimal brain dysfunction, dysl_exia, 

developmental aphasia. The term does not include children who 

h~ve learning problems which are primarily the result of visual, 

hearing., or motor handicaps, of mental retardati~on, of 

em9tional disturbance, or of environmental, cultural, or 

economic disadvantage. 

The operational definitio'n appears in a separate set:of regulations 
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I 

applying to Public Law 94-142 (1977) which specify a tea¢ evaluation 

of the child with a suspected learning disability. The child may be 

considered to have a specific learning disability if: 

-1. The child does not achieve commensurate with his or her age 

and ability levels in one or more of seven specific areas when 

provided with learning experiences appropriate for the child's 

age and ability levels. 

2. The team finds that a child has a severe discrepancy between, 

achievement and intelle·ctual ability in one or more' of the 

following areas: 

a. Oral expression 

b. Listening comprehension 

c. Written expression 

d. Basic reading skill 

e. Reading comprehension 

f. Mathematics calculation 

g. Mathematics reasoning 

2. Dyslexia: An inability to read with understanding due to a 

central lesion (Friel, 1974). 

3. Sensory registration: Orienting of an organism to sensory input, 

either on a cortical or subcortical level. 

4. Sensory processing: The neurophysiological action of an organism 

in response to· sensory registration which leads to sensory 

integration. 

5. Sensory integration: The process of organizing afferent sensory 

input from more than one sense to form a meaningful,whole in 

relation to a single phenomenon/situation. 
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activation of both cerebral hemispheres for specific learning 

(Dennsion & Hargrove, 1985}. 

14. Midfield: The area where one visual field and hemispheric field 

overlaps the other (Dennsion & Hargrove, 1985}. 

15. Switched-off: The involuntary inhibition of one cerebral 

hemisphere in order. to better access the other; can be due to 

stress or lack of integration (Dennison & Hargrove, 1985}. 

Assumptions 

9 

1. Perceptual motor skills f.orm the basis from which learn:ing can take 

place. Successful academic performance is dependent on adequate 

perceptual motor skills. 

2. Deficits in perceptual motor skills are a result of dysfunction 

within the brain. 

3. Specific learning disabilities are a reflection of dysfunction 

within the brain. 

4. Enhancing general brain function can lead to improvement in 

specific skills, both cognitive and motor, i.e. perceptual 

motor skills. 

5. Enhancing communication between the two cerebral hemispheres 

will improve information processing and brain function in general. 

6. Enhancing perceptual motor skills will improve academic performance. 

7. Students should improve academically approximately the same amount 

each school year. 
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Limitations 

1. The small sample size 

2. Teachers' lack of expertise with educational kinesiology techniques 

3. Hete~ogeneity of sample 

4. The type of study: record review 

Conclusion 

This chapter has provided a brief history of the field of learning 

disabilities. Problems associated with this field were identified, in 

particular the need for validation of treatment effectivenes~. The 

purpose of this study was elucidated and three related research questions 

were posed. The study's sample was described. Pertinant terms were 

defined and the assumptions of the researcher were stated. The 

limitations of the study were noted. 



CHAPTER 2: REVIEW OF RELATED LITERATURE 

As an introduction to the topic of learning disabilities, the 

characteristics of learning disabled children will be described as they 

have been documented in the literature. Information on various 

proposed subtypes of learning disabilities will be presented, with the 

purpose of illuminating the issues of definition and etiology in this 

population. A brief review of the nature and processes of learning, as 

well as a description of current models of brain function as they 

relate to learning disabilities, will be presented. Literature 

regarding etiology of learning disabilities, specifically that which is 

'related to a hypothesis of neurological dysfunction, will also be 

reviewed. The issue of assessment of learning disabled children will 

be addressed. A theoretical background for Educational Kinesiology 

will be presented. Discussion and support from the literature for 

Educational Kinesiology as a treatment technique appropriate for the 

remediation of learning disabilities will follow. An examination of 

efficacy studies on Educational Kinesiology will conclude the 

literature review. 

Characteristics of Learning Disabled Children 

··According to the definition of specific learning disabilities, 

children with this diagnosis have problems in their abili~y to listen, 
i 

think, speak,- read, write, spell, or do mathematical calculations. A 

review of· the literature< reveals that there are a number of other 

characteristi.cs associated with learning disabled childreri. This 

11 
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'population is· frequently descri-bed as hyperactive and impul~ive (Obrzut 

& Hynd, 1981; Grande, 1988; Vallettutti, 1983), distractible and 

inattentive (Grande, 1988; Ross, 1976; Cruickshank, 1984), clumsy or 

exhibiting motor deficits (O'Brien, Cermak, & Murray, 1988;, Kinnealy & 

Royeen, 1989; Brumback & Staton, 1982), having problems in laterality 

(Harris, 1957; Connolly, 1983; Cermak, Trimble, Coryell, & .:Drake, 1990; 

Obrzut & Boliek, 1986), perceptual deficits (Champion, Doughtie, 

Johnson, & McCreary, 1984; Sisterhen & Gerber, 1989; Cruickshank, 1985; 

' 
Schaffer et al., 1989; Woodward, 1987), behavior problems ~Bender, 

1987; Torgensen, 1989; McKinney, 1989; Cullinan & Epstein,' 1985), 

emotional problems (Mokoros, Pozari.ski, & Merrick, 1989; Abrams, 1984; 

Manzo, 1987) and poor sensory integration (Cruickshank, 1984; Kinnealy 

& Royeen, 1989; Ayres, 1972). Not all learning disabled students 

display each of these characteristics, nor do they all have deficits in 

every acad~mic area listed in the.~efinition of learning ~isability. 

This suggests that learning disabled children may actually be a 

heterogeneous group made up of several subtyp~s of etiology or deficit. 

Indeed subclassifications of learning disabled individuals have been 

attempted. Some are based on the specific deficits exhibited, others 

are based on areas of academic impairment, and still others are based 

on presumed etiology. The following is a presentation of some of the 

schemes for classifying children with learning problems. 

Subtypes of Learning Disabilities 
i 

Weller and Strawser (1987) suggested five subtypes:of -students 

with learning disabilities ·existed based on the adaptive behavior these 

children displayed. These are: 1) nonlearning disabled' (although 

classified as such); 2) children with production deficits; 3) children 
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with.verbal organization disorders; 4) children with nonverbal 

organization disorders; 5) children with global functional disorders. 

The DSM III-R (1987) labels subtypes both by the area of academic 

deficit and the specific characteristics displayed; Developmental 

Reading Disorder, Developmental Expressive Writing Disorder, 

Developmental Arithmetic Disorder, Developmental Articulation Disorder, 

Developmental Expressive Language Disorder, Developmental Receptive 

Language Disorder, Developmental Coordination Disorder, and Specific 

Developmental Disorder Not Otherwise Specified. Other authors have 

described subtypes of learning disabled students simply as nonverbally 

or verbally disordered (Johnson, 1987; Rourke, Young, & Leenaars, 

1989). Attempts have also been made to label subtypes by the proposed 

area of cortical dysfunction, either left or right brain impaired 

(Rourke, 1975; Brumback & Staton, 1982). A number of studies in this 

area have shown relationships between behavioral/ emotional 

characteristics, specific learning problems and presumed hemisphere of 

dysfunction (Brumback & Staton, 1982; Glosser & Koppel!, 1987; Rourke & 

Finlayson, 1978). The fact that there is a lack of agreement regarding 

possible subtypes of learning disabled children raises at least two 

important questions: is this a homogeneous population, and, how might 

the heterogeneity of the learning disabled population affect research, 

assessment and remediation? 

Many studies do not define the characteristics of the learning 

disabled students who are their subjects. Often studies classify 

children who have been referred for "learning problems" as learning 

disabled. Are these studies really dealing with the same population? 

Even studies where subjects are· selected on the basis of a diagnosis of 



specific learning disability according to the operational definition 

provided in PL 94-142 (1975) may not be dealing with the sa~e group 

when the heterogeneity of characteristics present is examined. It 

will be important to keep these issues in mind as literature in the 

field of learning disabilities is reviewed. 

The Nature and Processes of Learning 

14 

Learning can be defined as a change in behavior resulting from an 

experience or experiences the organism has had (Thompson, 1986). 

Piaget (1952) emphasized the sensorimotor stage of develop~ent as the 

basis for meaningful experiences which, through the as"sociations made 

· by the child, become the source of sensorimotor intelligence. 

Sensorimotor intelligence is practical and aims at solving problems of 

action, such as reaching for a distant object. · Sherrington (1948) and 

others have suggested.that initially, the sensory input an infant 

receives is comparable to a burst of electrical energy into the 

projection areas of the cortex that is without _direction or temporal 

qualities. Through the comparison of this sensory information with 

other sensory information that already exists- within the infant's brain 

perceptual matches are made. It is through sensory and motor 

exploration that data about the environment is collated to provide the 

infant with information about qualities such as contour, form, spatial 

relations. Thus, initially," in the absence of language the infant's 

knowledge of reality is created solely through the sens~·ry input, motor 

output and the feedback that results. Later complex learning-is built 

on this initial sensorimotor learning in a hierarchical,fashion (Roach 

& Kephart, 1966). Through the'processes of assimilation; filtering or 

modifying input, accomodation; modifying internal "schemes" to fit 
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reality, and the developm~nt of language the child then develops 
I 

reflective intelligence (Piaget & Inhelder, 1969). 

These processes imply an ability within the organism to· receive 

stimuli, transform them into neuro-electrical energy, transport this_ 

energy to appropriate structures in the nervous system, to $ymbolize, 

judge, and relate to the initial stimuli, and ultimately achieve 

efferent output so that appropriate, adaptive, motor responses in the 

form of speaking, listening, watching, and feeling can occur. Thus, 

it is evident that learning is a function of the brain that. ·requires 

sensory registration,_sensory integration and perceptual m~tor skill. 

As these are neurological functio,ns, a learning disability. can be 

assumed to reflect some deviation in neural function (Ayres, 1972). 

Neurologically based perceptual processing deficits are thought to be 

the cause of many learning problems (Cruickshank, 1984). 

A Current Model of Brain Function 

The functional organization of the brain is a puzzle that is far 

from solved. Recent advances in neuropsychology have, however, 

provided some clues as to the nature and location of processes involved 

in complex behavior. The following model of brain function is based on 

the work of Luria (1970). Luria (1970) postulated that the brain is 

functionally composed of three main blocks. The first block, located 

in the upper and lower brainstem and reticular formation, acts in a 

general or diffuse manner to regulate the energy level and tone of the 

cortex. When the normal tone of the cortex is lowered t}le brain's 

ability to discriminate among stimuli suffers. A "weake;.ned cortex" 

responds about the same to insignificant stimuli as to ~ignificant 
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stimuli. In an extremely "weakened" state it may respond more strongly 

to weak stimuli than to strong ones (Luria, 1970). 

The second block of the brain is located in the posterior parts of 

the cortex. It plays an important role in the analysis, coding and 

storage of information. The systems of the second block have much more 

specific assignments than that of the first. Areas of the second block 

function in the analysis of kinesthetic, cutaneous, acoustic and optic 

stimuli. Each of these cortical areas are hierarchically organized 

into a primary zone that sorts and records sensory data, a secondary 

zone that further organizes and codes the input, and a tertiary zone 

.where information from different ·sources is synthesized into a coherent 

whole, laying the ground work for the organization of behavior (Luria, 

1970). 

The third block of the brain is located in the frontal lobes and 

is involved in the formation of intentions and programs for behavior. 

The frontal lobes, through their connections with the brain stem and 

reticular formation, activate the brain by regulating attention and 

concentration. Learning and every other form of complex behavior is 

dependent on the joint operation of the three blocks of the brain as 

well as intact structures within the different zones (Luria, 1970). 

Discrete zones of the cortex act in concert to provide a functional 

system of behavior for a given activity. For this reason it becomes 

apparent that behavioral actions that seem to be very similar may not 

be related at all and that others that seem to have nothing in common 

may actually be related through their dependence on particular brain 

processes (Luria, 1970). 
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The concept of blocks or levels of function of'the nervous system 

is helpful in structuring thought on how the brain functions:. Inherent 

in this type of description, which is based on studies of the evolution 

of the brain, is the idea that newer, more complex structures are ·added 

on top of older ones. Although it is of heuristic value to:speak of 

certain neural processes occurring at a given level of the nervous 

system, in actual human behavior several levels function together. A 
i 

general principle of brain function is that higher. levels d;o not 

function optimally when the function of lower levels is impaired. 

At·the lowest level of the brain, in the brain stem, a significant 

amount of sensory integration occurs. The reticular formation in the 

brain stem, and the thalamus, receive sensory input from every sensory 

modality. These major structures have a widespread influepce on the 

rest of the brain. As mentioned earlier, the reticular formation is 

important in attention and alertness, which may affect the 

discriminatory power of an organism and thus its ability to gain 

information about a stimulus. Magoun, (cited in Ayres, 1972) refers to 

reticular arousal as "pre-adaptive", in other words, this function 

precedes adaptive or perceptual processes. It has been postulated that 

by affecting brain stem processing, general brain function will be 

enhanced, thus perceptual motor skills and academic performance will be 

improved (Ayres,· 1972). 

A discussion of the functional organization of the brain would be 

incomplete without addressing the topic of hemispheric specialization. 
• i 

I 

Each hemisphere of the human brain receives information :primarily from 

the opposite half of the·body or opposite sensory field. The visual 

system is arranged so that visual input from the right of a point of 
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fixation is mediated by the left half of the brain and vice ve~sa. The 

motor and tactile systems are almost completely crossed; sensation and 

movement from the left side of the body are served primarily by the 

right cerebral cortex and those from the right are served by the left 

cerebral cortex.· The auditory system is somewhat less crossed as each 

half of the brain receives input from both ears, however the crossed. 

connections are stronger than the uncrossed ones. The two hemispheres 

are connected by many neural pathways, the largest being the corpus 

callosum. These pathways play an important role in coordinating the 

activities of the hemispheres (Kimura, 1973). 

In addition it appears that as a child matures, each side of the 

brain becomes highly specialized or lateralized for different cognitive 

functions. The work of Sperry and others have contributed to our 

understanding of differential hemisp~eric specialization. Summarizing 

this work Kane (1984) reports that the left hemisphere appears to be 

oriented towards propositional, categorical, verbal, analytical, 

logical, deductive, detail-oriented, symbolic, convergent, abstract, 

and deductive processing, and recognizes printed words and letters. 

The right hemisphere is thought to perform intuitive, appositional, 

perceptual, non-verbal, musical, pattern-oriented, visual-spatial, 

literal, inductive, concrete, divergent, and holistic processing. The 

left hemisphere is known to be involved in speech functions. Research 

results suggest that the right hemisphere is primarily involved in 

processing binocular information (Kimura, 1973). In relation to 

learning, it has been proposed that the left hemisphere is'more capable 

of unimodal processing, motor processing, and the storage of compact 

codes.which implies a superiority in tasks that require a single mode 



19 

of representation or execution. The right hemisphere is ber'ieved to be 

superior in intermodal integration, processing novel stimuli, ·and for 

dealing with informational complexity. These qualities would make it 

superior at tasks which require processing many modes of representation 

within the single task (Rourke, 1982). It has been suggested that 

individuals have a preferred mode (hemisphere) for processing 

information; that this is linked to behavior and thinking styles, and 

that he~ispheric preference may be determined as early as age five 

(Gondringer, 1989). Although this seems to imply a dichoto~y, 

coordination between the two modes of processing, i.e., between the two 

sides of the brain is necessary for effective, adaptive action of the 

organism as a whole. 

The question that information regarding cerebral spec;ialization 

leaves unanswered is how specialized areas carry out their functions 

and how these functions are interrelated. Kinsbourne (1982) suggests 

that lateralization provides neural. distance which eliminates the 

effect of interfering neural "cross-talk" and allows complimentary 

component processes to combine and produce a unitary pattern of 

behavior. He believes that there is an inhibitory intera'ction between 

cortical areas in opposite hemispheres which is mediated, at least in 

part, by the corpus callosum (Kinsbourne & Smith, 1974). He suggests 

that transcallosal traffic is inhibitory as well as excitatory to an 

extent that is roughly equivalent. Thus the role of the· corpus 

callosum is to equalize hemispheric activity. Selective! activation of 

one hemispher~ biases attention and requires inhibition ~f the other. 

However, in order to have flexible, adaptive responses to environmental 

stimuli a dynamic system of communication must be operational so that 



all parts of the brain will be available at all times (KinsQourne, 

1982). 

Etiologies of Learning Disabilities 

Sensory Integrative Deficits 
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One of the primary concerns of the brain is the integration of 

information. This can be defined as the interaction and coordination 

of two or more sources of input, functions or processes in such a 

manner that the organism's ability to interact adaptively is enhanced. 

One theory regarding the etiology of'learning disabilities,presumes 

that disordered sensory integration is responsible. Sensory 

integrative processes result in perception. Accurate perceptions 

enable an individual to interact effectively in the 'environment. Poor 

sensory integration results in inaccurate, incomplete or unorganized 

information which may lead to disorders in perception (Ayres, 1972). 

Disorders of perception are commonly seen in learning.disabled students 

(Johnson & Myklebust, 1960; Crui'ckshank, 1985; Roach & Kephart, 1966). 

Laterality/Dominance Problems 

Another hypothesis regarding etiology of learning disabilities has 

to do with the supposition that these children have problems in 

lateralization and dominance. Incomplete, delayed or mixed 

lateralization of motor, verbal, and spatial functions of the brain 

have been thought to contribute to learning disabilities. This 

hypothesis is likely to be based on the increased occurrence of weak, 

crossed and mixed lateralization; ambidexterity and left handedness 

observed in the learning disabled population (Harris, 1957; Connolly, 

. 1983). 
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Obrzut and his colleagues have reviewed literature in this area 

and report that a conclusive picture of abnormal lateralizat.ion in 

learning disabled children does.not exist (Obrzut, & Boliek, 1986). 

They questio~ if cerebral dominance can even be accurately assessed and 

suggest that there is limited evidence that handedness is related to 

cerebral dominance. Studies with large samples which failed to show 

correlations between handedness and IQ are cited (Obrzut & Hynd, 1981). 

Obrzut & Boleik (1986) believe that research on incomplete dominance 

using visual half field and verbal time sharing methods is 

inconclusive. They feel this research does suggest however, that the 

overall efficiency of information processing by learning disabled 

children is poor. Obrzut and Boliek (1986) suggest that dichotic 

listening tasks appear to be a reliable way of measuring dominance for 

auditory and language related functions. They conclude that research 

on dichotic listening with learning disabled children does implicate 

incomplete cerebral dominance, maturational lag, and attentional biases 

in this population. 

Obrzut and Hynd (1981) suggest that an attentional model, i.e., 

the fundamental role of each hemisphere being to direct attention to 

the opposite side of space, may b~ a more appropriate way to view the 

laterality problems of learning disabled children. Learning disabled 

children have been found to differ from nonlearning disabled peers in 

their ability to selectively attend to the perceptual field of either 

ear. In a 1983 study, Obrzut, Hynd, and Obrzut found that nonlearning 

disabled children had a right ear advantage in all directed recall 

tasks. In contrast, learning disabled children changed ear advantage 

depending upon which ear they were instructed to direct attention to, 
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as if there were "minimal interaction between the two hemispheres", 

implying a lack of inhibitory balance ( Obrzut, Hynd & Obrzut~, 1983). 

Their results provide support for the conclusion that the left 

hemisphere is normally dominant in language processing. These results 

also suggest that learning disabled children may have a deficit in 

callosal function or inter~emispheric communication which ihterferes 

with their efficiency in processing information. 

Neuroanatomical/Neurophysiological Studies 

It is difficult to tie disordered behavioral performaqce directly 

to deficient neurological substrata. Hynd & Semrud-Clikeman (1989) 

reviewed the literature to determine what contributions neuroanatomical 

and neuropathological studies had provided in the relation to e~iology 

and general understanding of learning disabilities. They reviewed 

studies using computerized tomographic (CT) scans, sensory-evoked and 

event-evoked potentials, brain electrical activity mapping (BEAM), and 

post mortem studies done on dysl~~ic individuals. The following 

information is taken from their excellent review, unless otherwise 

noted. 

Some ·of the CT scan studies with dyslexic subjects show· that those 

who are left handed or have more severely delayed language also have 

more symmetrical posterior cerebral cortexes (as opposed :to the normal 

asymmetry) or an asymmetry that is reversed from normal •. Other studies 

have failed to show differences between the CT scans of dyslexics and 

normals. Hynd and Semrud-Clikeman (1989) postulate that, some of the 

problem with these studies is due to the technology itself. CT scans 

show the density of brain tissue. If there are neural irregularities 

at the cellular level then a CT scan will not look abnormal. 
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The evaluation of sensory-evoked and event-evoked pote~tials allow 

for correlations to be made between cellular neurobiology and behavior/ 

cognition. By recording electrophysiological reactions to unexpected 

auditory or visual stimuli and making observations regarding the 

interactions·between stimulus variables, some processes of learning can 

be examined. A number of the studies reviewed demonstrated· differences 
I 
I 

between nondisabled, dyslexic, and spelling disabled individuals. Some 

studies of dyslexics showed differences between subtypes of dyslexia 

also. Deviant parietal waveforms were seen in the left as:. compared to 

right hemispheres of individuals with semantic deficits with the 

converse seen in those with visuaf spatial defici~s. 

Brain electrical activity mapping gives a second-by-second 

topographical map of electrital activity across the entire ~e~ebral 

cortex. Duffy's 1980 -study (cited in Hynd & Semrud-Clikeman, 1989) 

showed significant differences in brain electrical activity between 

dyslexics and nondyslexics on all cognitive tasks. These differences 

were seen in the supplementary motor area, an area comparable to 

Wernicke's area in the left temporal region, parietal cortex, and 

primary visual and association cortices. These areas are: associated 

with reading and language systems (Hynd & Hynd, 1984). In another 

study (Torello & Duffy, 1985) brain electrical activity mapping 

correctly classified 80 to. 90% of subjects as normal or dyslexic. 

Few postmortem studies have been done on learning disabled brains. 

Drake's 1968 autopsy report (cited in Hynd & Semrud-Clikl:eman, 1989) 

reported an abnormal convolutional pattern in the pariet;al lobes, a 

thin corpus callosum with abnormally shaped and misplac~d neurons in 

the brain of a young learning disabled boy. Other autopsy reports are 
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I 

discussed in Hynd & Semrud-Clikeman's review (1989). All revealed 

I • 

neurodevelopmental abnormalities, primarily in the left fro~tal and 

left perisylvian regions, lack of normal asymmetry, and abnormalities 

in the left ~emporal cortex. 

In conclusion Hynd and Semrud-Clikeman (1989) state that there 

are methodological weaknesses in many of the neuroanatomical and 

neuropathological studies, small samples and poor documentation of 

subjects specific problems being the most frequent. They do feel, 
.I 

however, that there is support for a theory of neurodevelopmental 

abnormalities which may disrupt the.efficiency of function~! systems 

that subserve the cognitive processes related to reading in dyslexic 

individuals. 

Summary of Etiologie.s of Learning Disabli ties 

It is evident that there are a number of hypotheses which attempt 

to account for the etiology of learning disabilities. Not all of the 

existing theories have been pre~~nted here. It is quite likely that 

each theory captures an aspect of etiology which is exemplified by a 

particular investigator's findings with the specific population of 

learning disabled children that the researcher has been in contact with. 

It is also quite likely that .to believe there is one specific area or 

type of brain dys!unction in learning disabled children is an 

oversimplification of the problem. 

Assessment of Learning Disabled Children 

Learning disabled children present a challenge both; diagnostically 
I 

and educationally. Myklebust and Johnson (1960) state that ~hese 

children are homogeneous in that their learning deficits: coexist with 

high to average intelligence, and adequate hearing and vision. The 



24 

discussed in Hynd & Semrud-Clikeman' s review { 1989). All reve;aled 

neurodevelopmenta1 abnormalities, primarily in the left frontal and 

left perisylvian regions, lack of normal asymmetry, and abnormalities 

in the left temporal cortex. 

In conclusion Hynd and ~e~rud-Clikeman {1989) state that. there-

are methodological weaknesses in many of the neuroanatomical and 

neuropathological studies, small samples and poor documentation of 

subjects. specific problems being the most frequent. They do- ;feel, 
I 

however, that there is support for a theory of neurodevelopm~ntal 

abnormalities which may disrupt the_efficiency of functional :systems 

that subserve the cognitive process~~ related to reading in dyslexic 

individuals. 

Summary of Etiologies of Learning Disablities 

It is evident that there are a number of hypotheses which attempt 

to account for the etiology of learning disabilities. Not all of the 

existing theories have been presented here. It is quite likely that 

each theory captures an aspect of etiology which is exemplified by a 

particular investigator's findings with the specific population of 

learning disabled children that the researcher has been in contact with. 

It is also quite likely that to believe there is one specific area or 

type of brain dysfunction in learning disabled children is an 

oversimplification of the problem. 

Assessment of Learning Disabled Children 

Learning disabled children present a challenge both diagnostically 
I 

and educationally. Myklebust and Johnson {1960) state that these 

children are homogeneous in that their learning deficits coexist with 

high to average intelligence, and adequate hearing and vision. The 
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specific deficits learning disabled children display, however, exist in 

many areas of performance. It has been recommended that ·as$essment of 

learning disabled children include measures that will reveal 

achievement levels for receptive, expressive, and integrative 

processes, including various types of memory, sensorimotor skills and 

nonverbal capabilities. Both behavioral and neurological e'vidence are 

important in assessment leading to diagnosis and remediation in this 
i 

population (Myklebust & Johnson, 1960). de Quiros and Schrager (1978) 
i 

suggest the following areas be assessed in the learning di~abled 
! 

population: thought (objective, logical), auditory discrimination, 

visual symbolic recognition, spatial relationships, body awareness, 

temporal relationships, laterality (body potential, body preferences, 

and hemispheric symbolization), comprehension (verbal absurdities), 

speech, and percept~al integration. 

Educational Kinesiology 

Educational Kinesiology, or.Edu-kinesthetics, is the·application 

of movement to maximize learning potential. Edu-kinesthetic techniques 

were developed by Paul E. Dennison, Ph. D., in the 1970s while 

researching ways to help dyslexic individuals. Combining Sperry and 

Ornstein's model of brain function and the .work of numerous authors in 

the fields of developmental optometry and sensory .motor training who 

have researched the effects of movement as it relates to'learning, 

Dennison developed simple, task specific movements designed to enable 

individuals to access different parts of the brain (Edu-;Kinesthetics, 

1987). According to the Edu-kinesthetic model, academic. functions are 

generally housed in the left hemisphere. Here, information is 

processed analytically, logically, and sequentially. The left brain is 
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thought to be critical, judgemental, and acutely aware of time and 

survival. The left, or "logic" hemisphere is used for arithmetic, 
·::.:,. 

language, and auditory skills. This hemisphere contains the "Common 

Integrative Area" (near Broca's area) where the learning process is 

completed and comprehension takes place. The "Common Integrative Area" 

is thought to be activated when experiences are internalized and become 

a part of the ego (Dennison & Hargrove, 1985). 

The right, reflex or "gestalt" brain, regulates spatial perception 

and vision. This hemisphere is believed to see things hol~stically, 

and to absorb and store sensory information. The right hemisphere is 

u~ed when information is processed in "chunks", when analysis or 

sequential operation is not necessary. This receptive side of the 

brain is thought to receive information passively, without judgement or 

sense of limitation. It contains an individual's connection with the 

body, and surroundings; i.e., it is the "context" from which the self 

derives meaning (Dennison & Harg~ove, 1985). 

Beginning in infancy a complex system of communication is 

developed between the two hemispheres as the child explores his or her 

environment·through movement. By utilizing both sides of the body and 

both hemispheres the child synchronizes and integrates information so 

that the two sides of the brain work together in a harmonious and 

coordinated fashion. Although one hemisphere can take over for the 

other and can also operate independently to process a given task; 
I 

optimal, efficient and easy learning occurs only when both sides of the 

brain work ·together. When one side of the brain is in control, the 

other side ideally cooperates by coordinating its responses with the 

controlling hemisphere. For example, in reading the language· or left 
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hemisphere processes individual words (decoding) while the right or 

gestalt hemisphere puts the ideas together (encoding) (Edu-kinesthetics, 

1987). In this integrated state the individual has access to both 

sides of the brain at the same time, and, therefore, both eyes, both 

ears, and both sides of the body. Edu-kinesthetic terminology for this 

integrated state is "switched-on" as both hemispheres are available and 

brain function ·is balanced (Dennison & Dennison, 1989a). 

In order to approach the.natural learning state of the infant, 

children and adults must be able to move freely from a "high gear" 

(learned) to "low gear" (not yet learned) state. In the high gear 

state information is being assimilated by comparing and associating new 

experiences with what is already known. In this state learning is 

automatic and conditioned. Individuals utilize the low gear state when 

it is necessary to stop and think, and to make discriminations. Stress 

occurs when an individual "anchors" to either the high or low gear 

state and is unable to move freely from one to the other. When 

anchored to the high gear state it is difficult to discriminate or make 

new distinctions. When anchored to the low gear state an individual 

must continuously make choices without a familiar frame of reference in 

which to place new learning. Being able to move automatically, as 
', 

needed, from one state to the other is believed to be the key to 

integrated learning (Dennison & Dennison, 1989b). For many different 

reasons an individual may be "switched-off", or using only one side of 

the brain at a time. Physical or emotional trauma, lack of water or 

nourishing foods and excessive exposure to environmental pollutants are 

thought to be causes of switching-off. Excessive sitting, which 

interferes with movement and the natural use of the back and leg 
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muscles may also contribute to switching-off. One of the mos~ common 

reasons that children switch-off is thought to be due to excessive 

involvement in two dimensional activities, like television, v~deo 

games, and reading. When a child is switched-off to the three 
I 

I 

dimensional visual skills needed for everyday living chronic :stress may 

result (Dennison & Dennison, 1989b). Learning can continue even under 

stress, however the switched-off, or homolateral person is l~mited to 

"one-sided" thinking because this individual has access to o~ly one 

side of the brain at a time. One or the other hemisphere is; 

switched-off and parallel processing of information in an al~ernating 

fashion between the two hemispheres occurs. While this type· of 

information processing will work, it is inefficient, confusing and 

requires increased effort. Once this switched-off pattern ~s learned, 

it becomes very difficult to unlearn. Homolateral individuals almost 

always have poor coordination or more rigid movement patterns, due to 

their poor _bilateral integration (Dennison & Hargrove, 1985). In 

reading, the homolateral person may use only the left brain to decode 

and encode words. In this case, the overloaded left brain ~ecomes too 

analytical, thus context and comprehension are lost. When 1only the 

right brain is used in reading, words are recognized but their meaning 

is difficult to express or internalize (Edu-kinesthetics, ~987). 

Through the use of muscle testing, a hands-on method of biofeedback 

adapted from George Goodheart's Applied Kinesiology, the Edu-Kinesiology 

practitioner determines whether the brain is switched-on o:r switched-

off for a specific task. Through movement activities thai require 

using both sides of the body together (thus both hemispheres 

simultaneously), and stimulation of accupressure points ·which can 
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change electrical energy fields of the body, access is gain~d to parts 

of the brain which were previously unavailable (Edu-Kinesthetics, 

1987). In Educational Kinesiology a balance is the process: of 

reeducating the brain/body system to operate from the midfield for a 

particular goal. Repatterning is a movement process that requires 

whole brain function and switches-on the system to receive :and express 

information from a coherent whole brain state, allowing the individual 

to move freely between high and low gear states. Brain Gym exercises 

are a series of movements that are designed to bring the s~stem back to 
i 

midfield functioning. There are three categories of Brain,· Gym 

exercises: midline movements, lengthening movements, and e:nergy 

exercises. Midline movements require crossing the midline of the body 

and help integrate left to right and right to left hemisp~ere 

processing. Lengthening exercises are used to integrate top to bottom 

and back to front brain functioning. Energy exercises utilize 

accupressure points to balance electrical energy flow in the body. 

Efficacy Studies on Educational Kinesiology Techniques 

Studies on the use of Educational Kinesiology techniques with 

learning disab~ed children are limited. The Educational:Kinesiology 

Foundation provides a packet containing articles written by teachers 

and Educational Kinesiology consultants (Educational Kinesiology 

Foundation,. 1989). Many of these articles are case stud~ or anecdotal 

accounts. These types of qualitative reports allow· ass~ssment of the 
~ 

myriad of variables which are present in the teaching/learning 

environment. A few of the articles are preliminary stuQies which are 

slightly more quantitative in nature. The following is a summary of 



I 

some of the articles included in the "Research and Results in 
; 

Education" packet (Educational Kinesiology Foundation, 1989,). 
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A study done in a Berkley, California public school is' reported by. 

Lark Carroll, Educational Kinesiology consultant. The subjects 

consisted of ten students in a second/third grade Special ~ay class. 

Two students moved away during the school year. All students were 

initially tested and repatterned. Four of the Brain Gym exercises were 

done on a daily basis by students and at other times, like: before a 

test or for calming down. The Wide Range Achievement Test; (WRAT), 
I 

Slosson Drawing Coordination Test, and the Draw-A-Man were' given at the 

beginning of the school year, in January and in June. Results of the 

WRAT showed an average gain of .6 on word recognition. The author 

states that most of these children would not have been ex~ected by 

Special Education to make this kind of progress in an eight month 

period of time. On the Slosson, which assesses accuracy 9f spatial 

relationships and attention to detail in drawing, an increase in both 

attention to detail and awareness of spatial relationships was 

reported. In addition the author observed an increase in competence 

and enthusiasm (evidenced by students asking to' do more ~omplicated 

shapes in June as compared to complaining about doing simple shapes at 

the beginning of the school year). On the Draw-A-Man the author 

reports that students showed more attention to details i~ June (by 

including their environment in their pictures) as oppose~ to the 

beginning of the year (when students drew only themselve:s or their 

families). One student reportedly demonstrated emotional turmoil on 

the Draw-A-Man test in June, however made excellent progress on WRAT. 

The author includes a statement regarding several events which occurred 
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during the second half of the school year that likely contributed to 

students' stress. He summarizes by stating that both the t~acher and 

the consultant were very pleased with students progress. 

A case study reported by Joy Lindsey, Educational Kine~iology 

consultant gives the results of the Comprehensive Test of Basic Skills 

(scores are grade equivalents) for a fourth grader followi~g 

Educational Kinesiology treatment. (See Table I.) This chtld received 

six weekly sessions with an Educational Kinesiology consultant. Gains 

ranged from .8 to 5.9 years in grade equivalents with an average gain 

of 2.5 years. 

Table I 
; 

Gains Made on the CTBS Following Educational Kinesiology treatment 

1983 1984 

Vocabulary 3.1 4.9 . 

Comprehension 3.3 5.2 

Total reading 3.2 5.1 

Spelling 2.6 4.8 

Language mechanics 8.9 10.9 

Language expression 4.6 8.5 

Total language 5.1 10.9 

Math computation 5.4 6.2 

Math concepts & Applic. 4.8 7.9 

Total math 5.0 7.1 

Total battery 4.3 7.0 



Integration Bound is a specialized Brain Gym course offered for 

12 to 15 year olds in the Colorado Rocky Mountains over a fourteen 

day period. Problem solving, decision making, active listening, and 

effective communication are addressed daily, along with Educational 

Kinesiology techniques, rock climbing, rapelling, and hiking, 

activities. A report by George and Collen Gardner, course faculty, 

suggests th~t -without directly addressing content, students w~re able 
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to increase some scores in math, reading, and comprehension as measured 

by the Nelson--Denny Comprehension Reading Test, the Wide Range Reading 

Test, and the Norihside Learning Lab. Pre and post tests wete ~om~ared 

on twenty-three students. The average reading gain was • 77 ·(almost 

eight months), and the average math gain was .62 (about six month~). 

This is much grea,ter than might be expected for a two-week program. 

Joan Leedom, Educational Kinesiology consultant, reported the 

results of a study on twenty-eight second to sixth grade students at 

Paul w. Kutz Elementary School. These ~tudents were either in classes 

for emotionally disturbed or learning disabled children. Pre and post 

tests were done with the Peabody Picture Vocabulary Test (Form B) and 

the Slosson Drawing Coordination Test. Two out of 28 of th,e children 

were repatterned. All children participated in Educational Kinesiology 

movement activities once a week for one half hour. Based on analysis 

of Peabody scores students demonstrated a 20% mean gain in receptive 

vocabulary IQ. Slosson scores showed a 22% mean gain in eye/hand 

coordination for these students. 

Results of a study cond4cted in Kristiansand, Norway ~chool are 

reported by Leif Nord, school psychologist and Educational· Kinesiology 

consultant. The subjects were 20 students (grades two thr,·ough six, all 
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male) who were referred to the School Psychology Office for l~arning 

difficulties in spelling and reading. Students were random!~ selected 

for either the control or treatment situations. Assessment qf 

intellectual abilities (nonverbal) with the Raven Coloured Progressive 

Matrices showed that the two groups were similar (26.9 and 26.4). 

Assessment of emotional health with the Human Figures Drawin~ Test also 

indicated similarities between the two groups (1.8 and 1.77); on pretest. 
I 
I 

Pre and post testing-of reading skills was done utilizing a section 

taken .from STANDPUNKTPROVER I SKOLEN - Diagnostiske Leseprov,er by Hans 

Jorgen Gjessing, as standardized achievement tests are lack~ng in 

Norway. The-number of errors and speed demonstrated by each student 

were used to compare pre and post test performance. Spellirig skills 

were measured using a section of the STANDPUNKTPOVER I SKOL~N 

Orddikatater 2-6 klasse by Sigvald Asheim (only every other.word was 

used). The number of correctly spelled words was compared ~n the pre 

and post test conditions. Consultation and testing with all students 

was. done on an individual basis. On initial consultation all students 

in the treatment group were all found to be homolateral in ~eurological 

organization. All students were repatterned and provided -with an 

exercise program to perform at home two to three times daily. One 

month following the initial consultation students were seen again by 

the Educational Kinesiology consultant. Neurological patterns were 
I 

rechecked and one student was found to be homolateral. -Th~s student was 

repatterned. Students were also evaluated and corrected fpr Cloacles, 

TMJ, Breathing Reflex and Blood Chemistry. All students ~ere 

instructed to continue with the initial exercise program and some were 

given additional exercises. A.third consultation for the !treatment 
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group occurred a month later •. Previous corrections were reche::cked and 

corrected when appropriate. All students were found to be 

heterolateral (integrated) at this time. The fourth consultation 

occurred three .months after the initial consultation. Post testing only 

was done on this occasion. The control group met with the Educational 

Kinesiology consultant individually at the beginning and at the end of 

the three month period for pre and post testing only. No treatment was 

given. Results of the study are reported as follows: The mea~ post 

reading performance for the treatment group showed a reduction of error 

by 32%, of time by 12.7%, and a total reading improvement of 22~4%. 

The mean post reading performance of the control group showe~ 0.6% less 

errors, 7.2% less time, and a total improvement of 3.9%. Th~ post 

spelling performance of the treatment group showed 26.4% increase in 

correctly spelled words, and a 9.6% increase based on the total number 

possible. The corresponding scores for the control group were 1. 9% and 

0.9% respectively. The author reports that feedback from students in 

the treatment group, and their parents, was positive. He mentions that 

there is a degree of expectation to provide positive feedback when 

subjects are questioned, but notes that the body language and 

enthusiasim that accompanied the statements was striking and thus added 

to the credibility. In ~onclusion the author feels that the results 

show a consistent trend in favor of the treatment group. He suggests 

that two factors may explain these findings: 1) Improved neurological 

organization and mind/body organization allowed for better ;cooperation 

between the two hemispheres and helped eliminate learning blockages, 

thus facilitat.ing learning. 2) The .progress experienced by the 
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students and the inherent encouragement received added an impo'rtant 

impetus to the students' learning abilities. 

A report on Educational Kinesiology techniques used with ·a fifth 

grade class is provided by Ann Boyle and Jenny Righetti, both 

Educational Kinesiology consultants. This class was initiall¥ seen in 

October of the 1985 school year. At that time they were repatterned, 

balanced for eyes, ears, and midline crossing, and taught thr~e basic 
I 

Educational Kinesiology exercises. The teacher, who had taken an 

Educational Kinesiology course (Basic I and II), reinforced this 

initial switch on with daily performance of the exercises and added 

several others from the Brain Gym. In December the Educatiol)al 

Kinesiology consultants revisited the class. Two students were 

repatterned at this time and additional exercises were_ provi~ed. The 

authors note improvements based on the following: During November 

testing 11 students scored below 70 in math, in January four students 

scored below 70. In social studies 11 students scored below 70 in 

November, in January only one student scored below 70. The Educational 

Kinesiology consultants also noted a change in the atmosphere of the 

class from "messy, disruptive and negative" on initial visit, to "neat, 

orderly, smiling, and attentive" on the second visit. 

Peter Whetton, an adapt,ive remedial teacher and Educat~onal 

Kinesiology consultant at Christies Beach High School in South 

Australia provided the following report. Students were divided into 

four groups of three students each. Group A did 10 minute~, twice a 

day, of yoga exercises. Group B did aerobic exercise for 10 minutes 

twice a day. Group C did 10 minutes of Educational Kinesiology 

exercises (specifically; Brain Gym) and group D did contra~t work 
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during the two daily 10 minute exercise times. No students were 

repatterned. All students were pre and post tested in the following 

areas: reading fluency, reading comprehension, time spent on task, and 

hyperactive behavior. Specific tests utilized and scores are not 

provided. Post testing was done at the end of the first term. Results 

reported for each group are as follows: Group A showed a small level 

of progress in reading comprehension and considerable reduction in 

hyperactive behaviors. Group B showed a small level of progress in 

reading comprehension; no other changes were noted. Group C showed a 

60% increase in reading comprehension, time on task improved from 30% 

to 60%, hyperactive behaviors were reduced, reading fluency improved 

and students spoke of feeling better about themselves and their school 

work. Group D showed no change in any of the areas measured. At the 

end of the first term all students did Brain Gym ten minutes daily for 

the next nine weeks. Following a two week holiday, no Brain Gym 

exercises were done for eight weeks. Observation of the students was 

done in the areas of behavior, positive language use, positive 

relationsh1ps, hyperactivity, self esteem statements, reading fluency, 

study habits, coordination and time on task. The author reports that 

by the sixth week reading fluency decreased, and hyperactive and 

negative behavior increased in six out of 12 students. By the eighth 

week six out of 12 students had decreased their time on task from 85% 

to 60%. 

Another study is reported by Dorothy Lenk, Ed.D., utilizing 

Educational Kinesiology techniques with a class of 22 five to seven 

year olds. Recognition and reproduction of letters and numbers, 

auditory and visual discrimination of sounds and words, and matching 
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and design reproduction was assessed through standardized tes~ing. The 

specific tests used were not reported. Following initial assTssment, 

Educational Kinesiology Brain Gym exercises were done for a t~tal of 

fifteen minutes each day. During the third week of the proje~t the 

children were repatterned as a group and two children were re,patterned 

individually during the fourth week. At the end of eight weeks post 

testing was done using the same measures. The following results are 

reported: 

1. Twenty out of 22 child.ren improved in their ability to print 

letters without reversals; the other two made no reversals. 

2. Nineteen out of 22 children improved in their ability to, print 

numbers without reversals; the other three made no reverisals. 

3. Seven out of 22 improved in their ability to recognize words 

without making reversals; 12 made no errors; three still reversed 

but only with one word. 

4. Twenty-two out of 22 improved in auditory discrimination; September 

errors ranged from 3-33; November errors ranged from 0-9. 

5. Sixteen improved in alphabet recognition; two had perfect scores 

initially; three were the same; two made more errors. 

6. Sixteen improved in matching designs; six had perfect scores 

initially. 

The classroom teacher felt that this marked improvement over such 

a short time was significant. The author reported that th~ results 

suggest that Educational Kinesiology techniques reduced stress in the 

learning system, allowed bilateral integration of linguist~c 

processess, and that the movement helped stimulate the brain and 

integrate learning. 
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Robert Eyestone, Educational Psychologist with the Weber·· County 
i 

Mental Health Department, used Educational Kinesiology screening 

techniques to determine whether staff and students in his dis~rict were 

using their brains in an integrated manner (heterolateral) or using 

parallel processing (homolateral). Table II shows his result·s. These 

results indicate a significance in the relationship between homolateral 

processing and "nonnormal" learning and behavior. 

Table II 

Heterolateral vs. Homolateral Processing 

5th & 6th graders (normal) 262 

mental health staff 48 

individuals in the district 28 
juvenile detention center 

Ogden Elementary School 
students referred 

Ogden Middle School 
students referred 

elementary/high school 
students with IQ's 
of 70 or less 

Morgan Elementary & High 
school students referred 

110 

54 

30 

48 

hetero 

229 

44 

1 

2 

4 

1 

5 

% homo 

87.4 33 

92.0 4 

3.6 27 

1.8 108 

7.3 50 

3.4 29 

10.4 43 

X-Sig 

12.6 n.s. 

.8.0 n.s. 

96.4 108.3 

98.2 241.1 

92.6 147.9 

96.6 113.8 

89.6 129.9 

Anna McRobert, Educational Kinesiology consultant, provides the 
i 

following report of a study done with a six year class at Bundamba 

State School in Australia. The children did Educational Kinesiology 

exercises three times a day prior to learning sessions. Children were 

tested individually and repatterned when necessary. Twenty-six out of 
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28 children needed repatterning. The two children who did nqt were 

"the·top performers in the class". At the end of a three month period 

improvements were noted in the children's writing neatness, spelling, 

accurate use of words, math, physical coordination, attention span, 

class cooperation, attitude toward the feelings of others and general 

helpfulness. Instruments used to measure these changes were not 

reported. 

Results of a study to determine whether Educational Kinesiology 

.movements and/or repatterning would have an effect on response times of 

college students to a visual stimulus were reported at the 55th 

Southwest District Convention of the American Alliance for Health, 

Physical Education, Recreation and Dance (Sifft & Khalsa, 1989). Ten 

men and 10 women were randomly assigned to one of three conditions: 

control, Brain Gym, or repatterned Brain Gym. Each subject was then 

given 20 practice trials on a simple visual' response time t.ask and 20 

practice trials on a four-choice task. The subjects were then given 30 

trials on each task to determine the mean pretest scores. After the 

pretest condition, control group subjects sat quietly for 10 minutes. 

Subjects in the Brain Gym group did 10 minutes of Brain Gym activities. 

The repatterned Brain Gym subjects experienced Dennison's Laterality 

Repatterning and then did the same Brain Gym exercises as the second 

group. All subjects were then retested to determine if there were 

changes in their performance using 30 trials of each task. Statistical 

analysis showed significant differences (p < .05) in improvement between 

the groups on the four-choice task, with the repatterned group showing 

greater change than the Brain Gym only group, which showed greater 
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improvement than the control group. The groups improved by 6%, 3.5%, 

and 1% respectively. 

A study by Khalsa, Morris and Sifft (1988) examined the 

Educational Kinesilogy techniques of repatterning and integration 

movements on the static balance of 60 learning disabled subjects ages 

seven - 11 years. The authors note that learning disabled students lag 

behind their peers in the development of motor and academic skills. 

The subjects in this study were matched on age, sex and assigned to 

either a control, movement, or repatterned group. The repatterned 

group received a 10 minute individual session of combined arm and leg 

movements coordinated with eye-placements and participated in a six 

week movement program utilizing four basic Educational Kinesiology 

movements. The movement group participated in the same six week 

movement program, but did not receive repatterning. The control group 

received no treatment. A one way analysis of variance indicated a 

significant difference between groups (F = 22.92, p = .0001). A 
2,57 

Scheffe post hoc analysis indicated that all means were significantly 

different. The repatterned group showed the greatest improvement from 

initial level, followed by the movement group. 

In summary, these reports show gains in academic skills following 

Educational Kinesiology treatment techniques. Specifically, gains in 

reading comprehension, word· recognition and reading fluency are most 

frequently reported. Increases are also reported in math, spelling and 

social studies scores, receptive vocabulary, and reading speed. ·Gains 

are reported in perceptual motor skills such as awareness of spatial 

relationships, eye/hand coordination, attention to detail, auditory and 

visual discrimination abilities, letter and number recognition/ 
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reproduction, design matching and copying abililties, general :physical 

coordination, static balance and response time to motor tasks~ 

Improvements reported in emotional/behavioral ·areas include: ;increases 

.in attention span, time on task, positive attitude, self regard, 

neatness, cooperation with others and decreases in hyperactive 

behavior. One report showed significant correlations between· 

homolateral processing and at risk behaviors. Decreases in reading 

fluency, and increases in hyperactivity and negative behavio~ were 

reported by one author when Educational Kinesiology activiti~s were 

withdrawn. 

While all reports show a trend toward improvement in skills 

related to learning the methodological weaknesses of these studies must 

be kept in mind. Most of these studies could be criticized for their 

lack of control groups, small sample sizes, lack of standardized 

measures for reporting progress/achievement and poorly defined 

populations. Many of the studies are anecdotal· in nature. 'This 

type of qualitative methodology, while providing valuble in~ormation, 

is not as generalizable, thus impairing the ability for confident 
I 

conclusions to be drawn. Another problem is the possibility of bias 

due to the involvement of persons who can be thought of as proponents 

of Educational Kinesiology •. 

Conclusion 

This chapter examined issues related to the learning disabled 
I 

population. It appears that while this population may be lieterogeneous 

i 
in their areas of deficit they are homogeneous in their in~bility to 

learn normally. Support has been provided for a model of learning 

based on sensorimotor exploration and adequate functional communication 
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between brain structures/processes. Hemispheric specialization has 
I 

been discussed as it relates to learning and learning problems. The 

issue of etiology of learning disabilities was explored. It was 

demonstrated that many etiological theories exist. 
I 

There is support 

for theories whi.ch place emphasis on neurologic abnormality as the 

cause of learning disabilities. The issue of assessment of learning 
I 

disabled children was briefly presented with the conclusion ~hat 
! 

neurological, behavioral, achievement and perceptual motor skills 

should be examined in this population. A theoretical basis and 

explanation of Educational Kinesiology was provided. The rationale 

behind the use of these techniques with the learning disabled·population 

was elaborated. Efficacy studies on Educational Kinesiology were, 

examined as they relate to its application to the learning disabled 

population. While many methodological weaknesses were found to exist, 

a trend was observed in improvement in skills related to learning. 



CHAPTER 3: METHODOLOGY 

In this section the research design and method are introduced. 

Measurement devices for data collection are described, their. 

reliability and validity is discussed, and their contribution to the 

study is elaborated. Information is provided on the method :of sample 

selection. Th~ research and data collection procedures are jpresented~ 

A description of the data analysis concludes this chapter. 

Research Design/Method 

This study was causal comparative in nature as an attempt was made 

to determine if improvements in both perceptual motor skills and 

academic skills were made following Educational Kinesiology. treatment. 

Three research questions were asked: 

1. Is there a relationship between Educational Kinesiology treatment 

and improvement in perceptual motor skills? 

2. Is there a relationship between Educational Kinesiology treatment 

and improvement in reading, language, and math skills?. 

3. Is there a correlation between perceptual motor skills and academic 

performance, specifically reading, language and math skills? 

This study was undertaken in an attempt to answer these questions and 

to address the efficacy of Educational Kinesiology as a treatment 

for children with learning disabilities. A paired compari;sons test was 

used to examine the relationship betweeri pre and post testi scores on 
i 

the Perceptual Motor.Assessment for Children (P-MAC) and on the 

Comprehensive Test of Basic Skills (CTBS). 

43 



44 

Measurement Device/Instrumentation 

Scores from the Perceptual Motor Assessment for Children (P-MAC) 

and the Comprehensive Test of Basic- Skills (CTBS) were used, -as pre and 

post test measures. 

The Perceptual Motor Assessment for Children ' 

The Perceptual Motor Assessment for Children, or P-MAC (Dial, . 

McCarron, & Amann, 1988) is a neuropsychological assessment that 

screens visual, auditory, and haptic perception, gross and fine motor 

skill, and perceptual memory in children from age four to fifteen years, 

eleven months. The P-MAC is an abbreviated version of the· McCarron Dial 

System (MDS) for adults which has been modified for use wi_th children. 

It is based on a model which incorporates traditional views of brain 

function and concepts of A. R. Luria with the assumption that 

disabilities of neuropsychological origi~ involve pathology in 

structure or function of higher cortical .centers as their primary 

etiology. Both the authors of this test and this author assume t"hat 

learning disabilities are of neuropsychological origin. The P-MAC uses 

a multifactorial approach to data gathering. It has a software program 

that organizes and analyzes test data, c·onverts scores to standard scores 

using age norms (mean = 100, standard deviation= 14), and provides a 

report for recommended educational management. When all subtests of 

the P-MAC and other tests programmed into the computer a~e used, an 

estimate of function in four areas; perceptual motor,, emotional/ 

behavioral, intellectual/ achievement, and adaptive behav:ior is available. 

For the purposes of this study scores on the percep:tual motor 

portion of the P-MAC were used. This portion consists of three subtests, 

the McCarron Assessment of Neuromuscular Development (M~D), the 
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Haptic Visual Discrimination Test (HVDT), and the Perceptual Memory 

Task (PMT). These subtests provide an estimate of visual, atiditory, 

and haptic perception, gross and fine motor skill, and perceptual 

memory. 

As the P-MAC is an abbreviated version of the McCarron Dial System 

for adults, reliability and validity of the P-MAC is in part dependent 

on the reliability and validity of the original instrument •. The 

following sections will describe the reliability and validity of subtests 

of the P-MAC utilized in this study. 

The McCarron Assessment of Neuromuscular Development (MAND) 

The validity of any te~t is irtterpreted from studies which 

investigate content, construct, predictive and concurrent validity. 

McCarron (1976) addresses validity of the MAND portion of the MDS. He 

provides support for content validity by examining MAND tasks in 

relation to the range of psychomotor skills that are tested by this and 

other tests. He concludes that MAND tasks provide a repres~ntative 

range of psychomotor skills. 

~onstruct validity is addressed by McCarron (1976) utilizing a 

factor analysis with data from a group of normal children. Four 

factors were found to account for 100% of the total variance. These 

factors he labeled: 1) persistent control, 2) muscle power~ 

3) kinesthetic integration, and 4) bimanual dexterity. Su~port for 

construct validit1 is based on this data and McCarron's subsequent 

! 
judgement that the MAND does serve as an operational defin~tion of fine 

and gross motor skills. 

Concurrent validity was investigated by determining the relation 

of MAND scores to other measures of psychomotor skills. ~ group of 
I 
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thirty-nine normal seven year olds were administered the O'Conner 

Finger Dexterity Test, a standardized measure which examines the 

ability to manipulate small objects, a hand tapping test, which 

measures dexterity, and two reaction time tests. All of these measures 

correlated significantly at either the .05 or .01 level with either 

MAND Fine, Gross, and Total scores (McCarron, 1976). · 

Test-retest reliability is reported for 85 normal children with a 
~ 

mean age of 10 years, seven months. Consistent with the findings for 

neuropsychologically impaired adults, correlations between pre and post 

test scores for children ranged from .74 to .97. The correlation 

between pre and post test scores for the MAND Fine Total was .94, MAND 

Gross Total ·was .93, and MAND Total was .97 (Dial, McCarron & Amann, 

1988). 

The Haptic Visual Discrimination Test (HVDT) 

Content validity·of the HVDT was established by comparing it with 

other tests to determine if an appropriate range_of haptic-visual 

discrimination skills were being sampled. McCarron and Dial (1979) 

then examined the literature and tested a wide variety of stimulus 

materials with normal children and disabled adults to determine the 

level of item difficulty, discrimination, and validity. The decision 

to retain or discard a particular item was then based on analysis of 

these three indices across age groups and with various disabilities. 

Construct validity was examined utilizing a factor analysis with 

data from a group of 51 normal elementary school age children and 51 

neuropsychologically disabled adults (McCarrron & Dial, 1979). Based 

on these results two factors were identified: comparative analysis 

(size and texture) and spatial integration (shape and c.onfiguration). 



The authors concluded that the HVDT could indeed serve as an 

operational definition of the theoretical construct of stereognosis.· 

Additional studies are reported which investigated the HVDT as a 

neuropsychological measure in various groups of normal, brain-damaged 

and psychiatric adults (McCarron, Dial & Amann, 1988). 
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Tactile identifica~ion of alphabet letters was used as a criterion 

against which to measure the HDVT in a group of 30 children ranging 

from 40 to 76 months. The results for this concurrent validity study 

indicated a Pearson product moment correlation· coefficient of .84 for 

haptic recognition of letters and the HDVT (Mc.Carron & Dial, '1979). 

Both pre/post test and split-half measures were used to determine 

reliability of the HVDT. A group of 51 normal children in the first 

grade and 51 neuropsychologically disabled adults were the subjects for 

the pre and post-test investigation utilizing the unabbreviated HVDT, 

with one month duration between tests. Correlation coefficients of .91 

and .93 were obtained respectively (McCarron & Dial, ·1979). In the 

abbreviated version test-retest reliability decreases to .80 which the 

authors feel is acceptable for screening 'purposes.. Split-half 

reliability for the unabbreviated version of the MAND was found to be 

.91 with the same group of normal six and one half year olds (McCarron, 

Dial & Amann, 1988). 

Perceptual Memory Task (PMT) 

The content of the PMT includes measures of spatial relations, 

visual recognition and sequential memory, auditory recognition and 

sequential memory, intermediate term recall and verbally mediated 

visual memory skills (McCarron, 1984). The validity of this content 

was established by the author in several ways. Content validity is 



explored in an extensive review of literature related to perceptual 

memory in normal children and adults. McCarron (1984) concludes that 

while the PMT does not measure all components of memory, it does 

provide clinical descriptions of some of the most essential memory 

processes. 

Concurrent validity studies examined the relationship between . 

the Wechsler Memory Scale (WMS), the.Visual Aural Digit Span Test 

(VADS), and the Memory-for-Designs Test (MFD). Danley (cited in 

McCarron, 1984) administered all tests to a ·group of 56 special 

education students with a mean IQ of 63 and a mean age of 17. 

Significant (p (.001) correlations are reported between the PMT and 

other measures of memory; WMS (r = .77),· VADS (r = .73), and MFD 
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(r = -.44). In addition, the PMT was found to be more highly related 

to IQ (r = .67, p < .001) than the WMS (.52), VADS (.62) o.r the MFD 

(.50), supporting the important role of memory in academic achievement 

and intelligence (McCarron, 1984). Another study of concurrent 

validity compared two t,eachers' ratings of students' memory function 

with performance on the PMT. ·A group of 28 developmentally disabled 

students with a mean age of 17 and mean IQ of 58 were the s~bjects. A 

combined score in answer to three questions relating to students' 

memory resulted in significant correlations with the PMT (r = .69, 

p < .0001) (McCarron, 1984). These data suggest that the PMT has 

concurrent validity with ratings of teachers regarding memo,ry function 

in developmentally disabled special education students. 

Construct validity of the PMT was established through a 

systematic program of research occuring over a five year period which 

examined normal development of memory skills, assessment of memory 



processes, the relationship between perceptual memory and academic 

achievement, identification of subgroups of learning disabled 

subjects based on perceptual memory profiles, perceptual memory 

discriminants in adult dyslexia, severe memory deficits following 

cerebrovascular accidents, and factor analysis of data from normal 

children, neurologically impaired adults, mentally retarded persons, 

and hearing impaired adolescents (McCarron, 1984). The results of 
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these studies led the author to conclude that the PMT defines the 

theoretical contruct of perceptual memory in normal children and adults, 

and is appropriate for the assessment of perceptual memory in a wide 

variety of handicapping conditions. 

Reliability of the PMT, determined through both split~half and 

test-retest studies, appears to be quite high. McCarron (1984) found 

split-half reliability averaged .92 to .94 for the various subtests of 

the PMT. PMT total test-retest reliability was .91 for a group of 

normal children ages four to six. Test-retest studies conducted during 

the development of the P-MAC resulted in correlations ranging from .84 

to .86 for the various subtests, with a total test-retest reliability 

of .90. The subjects for this study were a group of 85 normal children 

with a mean age of ten years, seven months (McCarron, Dial & Amann, 

1988). 

Use of the P-MAC with learning disabled children·began in 1979 

by the Texas Rehabilitation Commission. The Texas Rehabil~tation 

Commission is a state agency whose operational definition of learning 

.disabilities matches that of PL 94-1.42. Along with the Halstead

Reitan Battery and the Luria Nebraska Battery, the P-MAC was 

considered to be an appropriate instrument for determining a diagnosis 



of learning disablity (Dial, McCarron, & Amann, 1988). One study 

(McCarron, 1984) reported results demonstrating that the PMT portion 

of the MDS could identify subgroups of learning disabled students. 

However, no other studies have been published to date using the P-MAC 

with this population. The MDS, which the P-MAC was abbreviated from, 

appears to be a well researched tool with normal adults and children, 

as well as adults with neuropsychological disorders. If the results 

of the studies done on normal children and adults, as well as the 

neuropsychologica_lly and mentally disabled populations can be 

generalized, then the P-MAC can be considered to be a valid and 

reliable tool when used with learning disabled children to measure 

perceptual motor skills. 

Comprehensive Test of Basic Skills 
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The Comprehensive Test of Basic Skills, or CTBS, (CTB/McGrawHill, 

1983) is an achievement test used to assess basic skiils attained by 

students from kindergarten through twelfth grade. Subject areas 

covered are reading, spelling, language, mathematics, science, social 

studies, and reference skills. The CTBS provides both norm-referenced 

(percentile ranks, grade-equivalent scores, stanines, and normal curve 

equivalents), and criterion-referenced (Objective Mastery Score) 

interpretations of scores. The manual is very complete with clearly 

written instructions for administration. There are ten different 

levels of· the test (A- K, without a level I). The manual provides 

information on recommended levels for .all grades. Locater 'tests are 

also available to insure the appropriate level is used if there is a 

question. Shepard (1985), however, believes that there may not be 

enough information in the manual regarding the importance of testing at 



51 

the proper level. Gellman (1985) suggests that the CTBS is most 

appropriately used with students who are within the normal range of 

development for their age. Norms for the· CTBS were based on the 

performance.of 250,000 children tested in October and April of 1980-81 

(Gellman, 1985). 

Reliability and Validity of the CTBS 

Content validity of an achievement test is a reflection of the 

match between test content and local curricula. The developers of the 

CTBS surveyed state and local curriculum guides, as well as textbooks 

to determine appropriate content. A table of specifications was used 

to select items for the final version (Linn, 1985). Panels of 

individuals representing yarious ethnic groups reviewed items for bias 

in language, subject matter and representation of people. Teachers 

were also asked to make comments regarding content, illustrations, 

instructions and time limits of the test. Shepard (1985) stat~s that 

as a general rule the more recent the test, the more more up-to-date it 

will be in reflecting recent interests and emphases of subject area 

specialists. The newest version of the CTBS utilizes effective test 

administration techniques and attempts to reduce the effect·s of reading 

on performance (Shepard, 1985). Concurrent validity correlations 

between the CTBS and the Test of Cognitive skills range from a low of 

.62 to a high of .82. Evidence for cross-validation was obtained by 

having part of the initial sample also take CTB/McGraw-Hill's PRI 

Reading Systems and Diagnostic Mathematics Inventory. Correlations 

between predicted and actual scores ranged from .62 to .89 for the 

total reading scores and .76 to .82 for total mathematics scores 



(Gellman, 1985). Linn (1985) states that validity evidence for the 

CTBS is comparable to that of similar achievement batteries. 
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The only reliability data reported for the CTBS are the· Kuder

·Richardson 20 coefficients for the number correct scoring. These range 

from .65 to .95 on various levels)of the individual tests, with most of 

the coefficients above .90. Coefficients for combined tests are all 

above .90 for level C and above (Gellman, 1985). The Kuder-Richardson 

formula, however, does not assess the stability of scores over time.· 

For the third edition of the test (Forms U and V) copyrighted in 

1981, item-response theory (IRT) was used as the basis for item 

analysis, item bias studies, test construction, scaling, equating, and 

estimation of standard errors of measurement (Linn, 1985)'. IRT is a 

three-parameter, latent trait model which considers item difficulty, 

item discrimination, and guessing. It is a recent and somewhat 

controversial theory in the field of achievement testing (Gellman, 

1985). Some authors have questioned whether the content of achievement 

domains may ~e distorted when ~ade to fit the statisical assumptions of 

the IRT model (Gellman, 1985; Shepard, 1985). Hypothetically of 

concern with IRT based scoring is the computers estimate of a 'pattern'_ 

score for each individual. When low achieving students get hard items 

correct the computer 'believes' their answer is a guess and gives them 

less credit for that response. In addition, IRT based scores show a 

pattern of increasing variability as grade level increases, less year

to-year growth as as grade level increases, and remaining at the 90th 

percentile requires less gain than to remain at the lOth percentile. 

This is contrary to much that has been written about the relative rate 

of growth of highly able and less able students (Linn, 198S). Shepard 



53 

(1985) states that this may be an artifact of the scaling method, 

however with an ~nternally consistent method, scores should give a 

reasonable picture of gains across short spans of the scale. Potential 

problems arise when attempting to take adva~tage of functional level 

testing and/or evaluating growth across time (Gellman, 1985; Shepard, 

1985). 

Sample Selection 

All children attending the Augusta Reading Foundation School 

during the 1988-89 and 1989-90 school year for whom parental permission 

and ·pre and post test scores on the P-MAC and CTBS were available were 

included in the study - a convenience sample. Anonymity of subjects 

was assured by assigning a code number to each individual involved. 

Pre and post tests of the P-MAC and CTBS were marked with the · 

corresponding code numbers. The list of names and code numbers were 

then destroyed. 

Data Collection 

Data consisted of pre and post test scores on the P-MAG and CTBS. 

These data were provided by the Augusta Reading Foundation in the form \ 

of test sheets from both the P-MAC and CTBS. The CTBS was administered 

and scored by teachers at the Augusta Reading Foundation School in 

September and May of the 1988-89 and 1989-90 school years. · The P-MAC 

was adminstered and scored by the researcher and· the Educational 

Kinesiology consultant in September and May of the 1989-90 school year. 

Procedure 

Following pre tests in September of 1989, the teaching staff and 

students at the Augusta Reading Foundation School were introduced to 

.Educational Kinesiology in the following manner:. 
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1. As a group the teachers received Action Balances for Positive 

Attitudes; Seeing, Listening, Writing, and Whole Body Movements. 

This was followed by instruction in all of the Brain Gym exercises. 

2. All students, as .a group, were taught all Brain Gym exercises by 

·the Educational Kinesiology consultant. 

3. Group Action Balances were provided for all students once a week. 

Students were divided into two groups of approximately fifteen 

students. Each group had approximately forty-five minutes with the 

Educational Kinesiology consultant during which Action Balances 

were performed. 

4. Teachers lead Brain Gym exercises, approximately 1/2 hour each day, 

as part of the students' physical education class~ 'so that all 

students received all Brain Gym exercise.s on a daily basis 

throughout the school year. 

5. Brain Gym exercises were also done as a class before tests, before 

certain subjects, or at other times when either the teacher or 

students determined that they might be helpful. Some of the Brain 

Gym exercises were done routinely prior to reading and math 

classes. Either the teacher or students determined which exercises 

were done. 

In May of 1990 students at the Augusta Reading Foundation were 

post tested •. The literature review and research proposal were written 

during the summer of 1990. Approval of the research proposal was 

obtained and a copy was sent to the Medical College of Georgia's Human 

Assurance Commmittee for review. Human Assurance Committee approval 

was received February 13, 1991. Consent forms were sent to parents in 



February and March of 1991. When all informed consent documents were 

received the data was -collected. 

Data Analysis 

A paired t-test was done with pre and post test scores of the 

P-MAC to answer the research question regarding the relationship 

between Educational Kinesiology and perceptual motor skills. Paired 

t-tests were also done with each of the subtests of the P-MAC to 
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further examine this relationship with regard to each of the separate 

domains of perceptual motor skill. tested by the P-MAC; visual, auditory, 

and haptic perception, gross and fine motor skill~ and perceptual 

memory. A paired t-test was done on pre and post test scores from the 

CTBS. This provided a method to examine the data in an attempt to 

determine the nature of the relationship between Educational 

Kinesiology and academic achievement. 



CHAPTER 4: RESULTS 

This chapter will describe the data, the statistical techniques 

that were applied to the data, and the results of each analysis in 

relation to the research questions that were asked. 

Demographics 

The age range of subjects was seven years four months to 17 years 

four months, with a mean age of 13 years five months at the time of 

pretesting. These students were in grades three to 12, with the 

majority of students being in the upper grades. Fifteen percent of the 

sample were left handed. Females made up 25% of the sample. All 

students in the sample had a diagnosis of specific learning· disablity, 

as defined in Public Law 94-142 (Education for All Handicapped Children 

Act, 1975; 1977). All.students were white. 

The Perceptual Factor 

In attempt to answer the research question regarding the 

relationship between Educational Kinesiology and improvement in 

perceptual motor skills pre and post test results on the Perceptual 

Motor Assessment for Children (P-MAC) were examined. These were 

available for 23 out of 27 students for the 1989-90 school year. 

Paired t-tests -with two-tailed probability were run. The results can 

be seen in Table III. These results indicate that at an alpha of .OS, 

significant improvement in perceptual motor skills was seen following 

Educational Kinesiology treatment-. Of the 23 students tested, 20 

students improved their perceptual motor skills. One student's score 
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did not change and two students' scores decreased. The mean gain in 

perceptual motor skill as measured by total P-MAC score was 8 points. 

As the P-MAC provides age corrected scores this does indicate a gain 

in perceptual motor skills. Thus, these data indicate that Educational 

Kinesiology techniques did improve perceptual motor skills in this 

sample. This result provides support for the hypothesis that there is 

a relationship between Educational Kinesiology treatment and 

improvement in perceptual motor skills as measured by the P-MAC. 

Table III 

Paired Comparisons Results for Total P-MAC Score . 

Mean Gain S.D. p 

P-MAC total 8.4 7.6 .00002 

Paired t-tests with two-tailed probability were run on all 

subtests of the P-MAC. The results, summarized in Tables IV, V, and 

VI, indicate that at an alpha of .05 statistically significant 

improvements_ were seen on some of the subtests of the P-MAC. 

The total Perceptual Memory Task (PMT) scores did not reach 

significance, however a significant improvement was noted in two of the 

three tasks that make up this subtest, Spatial Relationships (SR), and 

Auditory-Visual Recognition (AVR). The factor which accounts for total 

PMT scores not reaching significance is that scores on Auditory-Visual 

Sequencing (AVS) s'howed the opposite trend, i.e., students did less 

well in May as compared to September. 



Table IV 

Paired Comparisons Results for the Perceptual Memory Task 

Mean Gain S.D. p 

SR 8.7 13.4 .0048 

AVR 2.8 .0092 

AVS -4.1 4.9 .0006 

PMT total 3.4 10.0 .1182 (n.s.) 

No significant improvement was seen in the Haptic Visual 
I 

Discrimination (HVDTR and HVDTL) subtest scores. These results are 

summarized in Table v. 

Table V 

Paired Comparisons Results for the Haptic Visual Discrimination Test 

Mean Gain S.D. p 

HVDTR 7.17391 17.719 .0650 (n.s.) 

HVDTL 5.6087 15.008 .0868 (n.s.) 

There was significant improvement in both the fine (MANDF) 

and gross (MANDG) motor measures of the McCarron Assessment of 

Neuromuscular Development (MAND). These results are 'summarized in 

Table VI. 
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Table VI 

Paired Comparisons Results for the McCarron Assessment of 

Neuromuscular Development 

MANDF 

MANDG 

MAND Total 

Mean Gain 

6.7 

14.2 

10.4 

S.D. 

10.8 

15.2 

10.9 

.00689 

.00002 

.00015 

These data indicate that the!e is a relation~hip between 

Educational Kinesiology treatment and improvement in some perceptual 

motor skills. 

·.The Academic Factor 

In an attempt to answer the research question regarding the 

relationship between Educational Kinesiology and ·academic achievement 

pre and post test scores on the Comprehensive Test of Basic Skills 
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were examined. These were available for 25 students. The specific 

subject areas measured were reading, language and mathematics. A 

paired t-test with two-tailed probability was utilized to ·compare 

students' grade equivalent scores from the 1988-89 school year to those 

of the 1989-90 school year. In this way the students served as their 

own control in relation to expected academic achievement for a 

particular school year. It was· assumed that students woul~ improve 

approximately the same amount each school year simply as a result of 

their participation in the regular school program. Utilizing students 

as their own controls provided the basis for judging academic gains 
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following the Educational Kinesiology program. All students 

demonst'rated gains during the 1989-90 school year, however in comparison 

to the gains made during the 1988-89 school year the following was seen. 

On the reading portion of the CTBS 20 students had improved scores when 

post-tested, four students' scores decreased, and one student stayed 

the same. On the language portion of the CTBS, 17 students improved 

their scores when post-tested, six students' scores ·decreased, and two 

stayed the same. On the math portion of the CTBS 19 students improved 

their scores when post-tested, and six students' scores decreased. The 

results are summarized in Table VII. These data show that when 

compared with gains made during the 1988-89 school year no significant 

improvement in language, reading, or mathematical skills was seen 

following Educational Kinesiology treatment. 

Table VII 

Paired Comparisons Results for .Gains on the CTBS 

Mean·Gain 1988-89 Mean Gain 1989-90 p 

Language 1.00 .38 .1941 (n.s.) 

Reading 1.06 .56 .2510 (n.s.) 

Math .91 .87 .9087 (n.s.) 

Note. Alpha = .05 

These results do not provide sufficient evidence to conclude 

l 
that there is a relationship between Educational /Kinesiology treatment 

and gains in academic achievement, as measured by the CTBS. Thus, 

these data may support a conclusion that Educational Kines.iology 
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treatment does not contribute to academic achievement, specifically 

language, reading and mathematical skills. As Table VII shows, 

students demonstrated smaller gains the year of the treatment condition 

than they had the previous year. 

Correlations Between Changes in Perceptual Motor.and Academic Skills 

Although the academic skills did not improve significantly 

following treatment, Pearson product moment correlations were performed 

to determine if there was any relationship between changes in perceptual 

motor and academic skills following the Educational Kinesiology program. 

Reading, language and math scores on the CTBS were examined in relation 

-to both subtest and total test scores on the P-MAC. The results, 

summarized in Table VIII, indicate that at an alpha of .05 there is no 

significant correlation between the changes in perceptual motor and 

academic skills following Educational Kinesiology treatment. 

Table VIII 

Correlations Between Changes in Perceptual Motor and Academic Skills 

Following Educational Kinesiology Treatment 

Language . Reading Math 

PMT .30, p .16 -.03, p .89 -.08, p = .71 

HVDTR .20, p = .39 -.20, p .66 .29, p = .29 

HVDTL .25, p .24 .07, p .76 .22, p· = .31 

MANDT .24, p .28 -.03, p .91 -.0006,p = .998 

PMAC .40, p = .06 -.06, p .78 .23, p = .28 

Results of the study were presented in this chapter •. The next 

chapter consists of a discussion of these results. 



CHAPTER 5: DISCUSSION 

Problem Statement 

Based on a review of the literature and the clinical judgement 

of this researcher it was determined that children labeled learning 

disabled may be receiving treatment that is not validated in relation 

to its effectiveness in improving academic skills. This study was 

undertaken in an attempt to examine the efficacy of Educational 

Kinesiology as a treatment for children with learning disorders. 

Three research questions were asked: 

1. Is there a relationship between Educational Kinesiology treatment 

and improvement in perceptual motor skills? 

2. Is there a relationship between Educational Kinesiology 'treatment 

and improvement in reading, language, and math skills? 

3. Is there a correlation between improvements in perceptual motor 

skills and improvements in academic performance? 

A review of the literature examined the characteristics and 

subtypes of learning disabled children and revealed that thi~ is a 

heterogenous group of children. In an attempt to further define the 

nature of learning disabilities, the researcher reviewed literature 

related to the nature and process of learning, as well as current 

models of brain function. It was found that learning requires sensory 

registration, sensory integration, perceptual motor skill, and good 

communication between the systems and. hemispheres of the brain. 
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Indeed, theories related to the etiology of learning disorders point to 

·problems in sensory integration, laterality and dominance, and 

neurodevelopmental abnormalities which may effect the efficiency of 

brain systems which subserve cognition. Educational Kinesiology 

literature was examined from a theoretical and clinical pe.rspective. 

Based on this information it appears that Equcational Kinesiology has 

the potential to be of value in the remediation of learning disabled 

children because it purportedly "re-educates" the brain by improving 

neural communication between systems and hemispheres. In fact, studies 

of Educational Kinesiology techniques used with learning disabled 

children, although often lacking.rigorous research methodology, do 

support this conclusion. 

The Perceptual Motor Factor 

Pre and post-tests utilizing the Perceptual Motor Assessment for 

Children (P-MAC) were examined in order to answer the research question: 

Is there a relationship between Educational Kinesiology treatment and 

improvement in perceptual motor skills? The results of this study 

indicate that there is. These results are consistent with other 

studies which have shown improvements in perceptual motor skills, i.e., 

decreases in the response ti.~e of college students to a visual stimulus 

(Sifft & Khalsa, 1989) and improvement in the static balance of 

learning disabled children (Khalsa, Morris, & Sifft, 1988) following 

Educational Kinesiology treatment. Based on the-literature it may be 

reasonable to assume that an increase in academic skills would be seen 

due to the improvement in perceptual motor skills. 



The Academic Factor 

Pre and post-tests scores from the Comprehensive Test of Basic 

Skills (CTBS) were examined in order to answer the research question: 
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Is there a relationship between Educational Kinesiology and improvement 

in reading, language and math skills? It was assumed that student 

academic achievement would remain approximately the same each school 

year. The average gain for students during the 1988-89 school year was 

approximately one year in all .academic areas measured. Reading, 

language and math scores on the CTBS did not show significant 

improvement following Educational Kinesiology treatment. In fact, the 

average gain during the 1989-90 school year was less than a year. The 

smaller gain in academic performance, ·as measured by the CTBS, was not 

significant for a relationship between Educational Kinesiology and 

a decrease in scores either. Thus, the results of th!s study do not 

support a relationship between Educational Kinesiology treatment and 

gains or losses in academic skills. The results of this study did not 

validate Educational Kinesiology as a treatment effective in improving 

academic skills in learning disabled children. Although the 

statistical rigor of other efficacy studies on Educational Kinesiology 

is questionable, the ·results of this study are not consiste~t with what 

has been previously reported. Other studies examining the relationship 

between Educational Kinesiology treatment and academic skills, mainly 

anecdotal in nature, have reported gains in reading comprehension, word 

recognition, reading fluency, receptive vocabulary, reading·speed, and 

improved math, spelling and social studies scores (Educational 

Kinesiology Foundation, 1989). When the data of the present study are 

examined it can be seen that while students did make_ gains in academic 
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skills during the ~ear of the Educational Kinesiology~program the gains 

were not as great as the previous year when students did not.receive 

Educational Kinesiology treatment. Based on the literature review and 

the improvement seen in perceptual motor skills, this is in opposition 

to expected results. In an attempt to understand these data other 

factors which could have influenced academic achievement must be 

explored. 

The CTBS: Measurement Device for Academic Achievement 

Measurement of academic achievement was based on the· Comprehensive 

Test of Basic Skills (CTBS) scores. A close look at this instrument 

reveals some potential problems related to the interpretation of the 

results of this study. Gellman (1985) suggested that the CTBS is most 

appropriately used with students who are within the normal range of 

development for their age. Learning disabled children are unlikely to 

be considered in this category. The CTBS, however, does provide for 

functional level testing, which insures that a student is tested at the 

appropriate level of difficulty. Functional level testing is 

particularly appropriate for learning disabled children who may not be 

achieving at grade level·. Although subjects' achievement during the 

1989-90 school year was measured against their achievement the previous 

year the scores are derived from norms which were established for 

typical students performing at grade level. The literature shows that 

learning disabled students are not typical students performing at 

grade level. Learning·disabled students tend to have more scattered 

skills and an uneven rate of development in comparison with normal 

~hildren (Ross, 1~76; O'Brien, Cermak, & Murray, 1988). In addition, 

Linn (1985) reports that scores based on item response theory (utilized 
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in the construction and in scoring of the CTBS) show a tendency toward 

increasing variability and less year-to-year growth as grade level 

increases. While it is unlikely that these factors are solely 

responsible for the results found, they are variables which may have 

contributed to students' scores. 

Other Variables 

In order to determine if other variables could have influenced 

student achievement during the 1989-90 school year a telephone 

interview was conducted with the former principal of the school. The 

following information is summarized from this interview (K. Burch, 

personal communication, June, 1991). 

The 1989-90 school year was very different from previous school 

years for several reasons. Many changes occurred during the year which 

could have affected students' performance. 

Several teachers left during the school year which necessitated 

changes in classes to which students were assigned, as well as changes 

in assignments for teachers. This also left the school short staffed, 

potentially affecting teachers' ability to perform as effectively. In 

addition, the director was away during the last six weeks of school 

which added to teachers' already heavy wor~loads, and left the school 

"leaderless". These factors may have contributed to a situation in 

which instruction was delivered with less quality than in previous 

years. This could certainly have affected students' achievement. 

Another potentially significant variable operating to influence 

student achievement. was the closing of the Augusta Reading Foundation 

School the year the Educational Kinesiology program was carried out. 

The Augusta Reading Foundation was founded in 1971 by a group of 
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concerned parents. In 1972, under the guidance of Dr. Charles L. 

Shedd (Director and Founder of the Reading Research Foundation and 

Learning Disability Clinic in Lafayette, Louisiana), parents were 

supervised in tutoring each others' children during Saturday and Summer 

Programs. As a result .of the success of these programs, the Augusta 

Reading Foundation School evolved. In recent years the school had been 

open full time on a nine-month basis serving 40 to 50 learning disabled 

students from kindergarten through twelfth grade. Many of the people 

involved with the Augusta Reading Foundation School had known each 

other throughout the history of the school. They could accurately be 

described as a close knit group. The school was closed for financial 

reasons, however this decision was not made until the spring of 1990. 

The closing of the school likely had.an emotional impact on students, 

parents and teachers. The effect on students, which could have ranged 

from sadness to anxiety, would likely have been greatest at the end of 

the school year ~hen post-testing occurred. 

In addition, motivation could have been affected. In previous 

years the CTBS was used to place students in various work groups or 

books. Students might have been promised that they could move to 

another group or book "if they did well on the test". As students knew 

they would be going to other schools this was no longer a motivator for 

good performance on the CTBS. Many students had either already been 

tested, or were scheduled to be tested by the schools which they would 

be attending in 1990-91. The principal reported that students may have 

felt that "these scores (CTBS May 1990) don't matter". 

Post-testing on the CTBS was carried out during .the last week of 

school. The principal reports that the conditions for testing were 



68 

"less than ideal". Aside from emotional and motivational factors there 

was "much commotion and strangers were going in and out" due to the 

fact that faculty and parents had one week after school was out to have 

materials out of the building and prepared for auction. 

In summary, many variables other than Educational Kinesiology 

treatment could have affected student performance on the CTBS in 1990 

such that scores would have shown less gain than in 1989. Changes in 

teachers, classes, and administration could have affected students' 

academic performance. Motivational and emotional factors resulting 

from the closing of the school could also have contributed to 

decreased academic achievement as measured by scores on the CTBS. 

The use of the CTBS with a population different than that from which 

it was normed and the characteristics of item response theory scores 

could have also contributed to these results. The heterogeneity of the 

learning disabled population and the small sample size utilized in this 

study are other variables which could have influenced the results. 

Although a significant change was seen in students' performance on 

post-testing of perceptual motor skills these factors could have also 

influenced P-MAC results. It is possible that P-MAC scores might have 

been higher had these variables not been operating. It is also 

possible that since post-testing with the P-MAC took place during the 

first week of May (three weeks before the close of school) and that the 

nature of the tasks require a different type of mental effort, the 

impact on performance would be less. 

Correlations Between Changes in Perceptual Motor and Academic Skills 

Pearson product moment correlations were done to examine the 

relationship between changes in scores on the P-MAC and the CTBS 
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Implications and Recommmendations 

The results of this study support the use of Educational 

Kinesiology as a treatment to improve perceptual motor skills in 

learning disabled children. Adequate perceptual motor function is 

important for 'play skills, peer interaction, self-esteem and the 

performance of functional activities (Cermak, Trimble, Coryell, & 

Drake, 1990). Thus, for occupational therapists whose goal in treating 

learning disabled children is to remediate perceptual motor deficits, 

or improve psychosocial and functional skills, Educational Kinesiology 

techniques may be a viable option. 

Implications for further research include: studies which examine 

learning disabled childrens' performance on the CTBS to validate the 

extent to which it accurately measures their skills, and studies which 

examine learning disabled childrens' performance on the P-MAC to 

further clarify characteristics, subtypes, and scores as related to 

functional abilities. Additional efficacy studies examining 

Educational Kinesiology as a treatment for learning disabled children 

could be carried out with a more stable sample, a larger sample, and 

a different research design. 

Summary 

This study examined the efficacy of Educational Kinesiology as a 

treatment for learning disabled children. Utilizing a causal comparative 

design a review.of school records was performed. The results indicate 

that with a sample of .23 children significant improvement in perceptual 

.motor -skills was seen following treatment. Based on these data it 

appears that treatment utilizing Educational Kinesiology techniques 

can improve perceptual motor function in learning disabled children. 
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As the results of the measure of academic performance used in this study 

may have been confounded by uncontrolled variables, no firm conclusions 

may be .drawn regarding the efficacy of Educational Kinesiology 

treatment in improving academic skills. 
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APPENDIX A 

Human Assurance Documents 

This appendix contains the following documents: 

1. Approval of R.esearch Proposal from Graduate Committee 

2. Human Assurance Committee Approval 

3. Permission from·the Augusta Reading Foundation to Review 

Student Records 

4. Informed Consent Form 

5. Request for Amendment to the Study 

6. HAC Approval for Amendment to the Study 

7. Copyright permission for test forms 
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MEDICAL COLLEGE OF GEORGIA 

Approval Form for Project Proposal 

Project Proposal for the Degree of Master of'Health Education 

Name of Student __ K_a_t_h_e_e_C_amm_I_· s_a ________ Department Occupational The'tapy 

If you approve the attached Project Proposal, sign your name in the space indica
ted. The Major Advisor must· indicate his approval before the student may circulate 
this proposal to the ,other members of the Advisory Committee. 

1 •. Virginia Allen /.:J.j /:J. iO -----ajor Advisor Date 

2. Ric¢ardo Carrasco 
Name 

3. Rollie Harp 0 

a me 

4. Nancy Prendergast 
Name 

5. s. David Stoney 
Name 

Accepted by Department 

Accepted by School of Graduate 

Proposed Title of Project: Educatjonal Kjnesjology wjtb Learnin~ Disabled Children: 

An Efficacy Study 

jRlE@~RW~JID. 
FEB IS 1991 ': · · ; 

Scnoor of. Graauate Stuaies 

;s:3B ( MS/M I L MHE) 



Human Assurance Committee 
Institutional Review Board 

February 13, 1991 

Kathyrne M. Cammisa, BS, OTR/L 
Occupational Therapy (EF) 
Medical College of Georgia 

RE: "Educational Kinesiology with Learning Disabled 
Children: An Efficacy Study" 

APPROVAL DATE: February 13, 1991 

FILE NUMBER: - 91-01-121 

Dear Ms. Cammisa: 

The HUMAN ASSURANCE COMMITTEE has reviewed.and approved the 
· ab6ve referenced project by expedited procedure in accordance 
with the DHHS policy and the institutional assurance on file 
with ·the DHHS. 

The Committee would like to call your attention to the fol
lowing obligations as Principal Investigator of this study. 
Under the terms of our approved Institutional Assurance to 
the Department of Health and Human Services, you must provide 
us with a progress report at the termination of the study, or 
at the annual anniversary date of this approval, whichever 
comes first. If the study will be continued bey.ond the ini
tial year, an annual review by the HUMAN ASSURANCE COMMITTEE 
is required, with a progress report constituting an important 
part of the review. The Committee will notify you of-the an
niversary report by sending you an HAC-107 form for comple
tion. 

If VA patients or facilities are involved in this study, you 
must also have a letter of approval from the VA Research & 
Development Committee prior to involvement of VA patients or 
facilities. 

Sincerely yours, 

Georges. Schuster, D.D.S., Ph.D. 
·chairman 
HUMAN ASSURANCE COMMITTEE 

qusta, Georgia 30912-4810 (404) 721·3110 
ln !ffirm=:~fiiiP l!r-linniCnrr~l ftnnr.-looniho !:.1 •• ~~•:~~~1 r~~•a .. o:--
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Augusta Reading Foundation 
P. 0. Box 82 

Kathee Cammiss,BS, ORT/L 
Department Of OT 
MT/OT Building EF-102 
Medical College OF Ga. 
Augusta, GA. 30912 

Dear • Kathee Cammisa 

Evans, GA. 30809 

The Augusta Reading Foundation Will be glad to let you look 

at the student's records as long as you can let me have a copy 

of the permission slip for each record that you look at . 

.... 
President 



AI'.;l1.0\ "i:D .·--- ._. 
I: :tOl~\!ED CO:'\SE..tr 

DATE· . cJI t3 15 ( 
Educational Kinesiology with Learning Disabled Children: 

An Efficacy Study 

Kathryne M. Camm+sa, B.S., OTR/L 

My child has been invited to participate in a research Study of 
Educational Kinesiology with learning disabled children. This study is 
designed to measure the effect of Educational Kinesiology on reading 
achievement and perceptual motor skills.· The results of this study may 
help establish Educational Kinesiology as a valid remediation technique 
for learning disabilities. · 

I understand that my child has been invited to participate in this study 
because of their attendence at the Augusta Reading Foundation School and 

page 1 of 1 

their participation in an Educational Kinesiology program carried out there 
during the 1989-90 school year. All students attending the Augusta Reading 
Foundation Schoo1 during the 1989-90 school year are being asked to participate. 
(approximately thirty students). 

I understand that my child's participation in this study will be limited to 
the use of his or her scores on the Botel ~eading Inventory and the Perceptual 
Motor Assessment for Childr~n. I understand that my child's school record from 
the Augusta Reading Foundation must be reviewed to obtain this information, 
however test scores are the only information which will be examined. 

In order to insure confidentiality I. understand that my child's test scores 
will be assigned an identification number, thus they will never be personally 
identified in any publication of the results of this study. 

I understand that I may contact Kathryne M. Cammisa, B.S., OTR/L, at the 
Occupational Therapy Department, Medical College of Georgia (721-3641), 

. who will answer any questions I may have concerning this study. If I have 
any questions or concerns about the rights of research subjects I understand 

. that I may contact D~. George S. Shuster at 721-2991. 

I understand that participation in this study is voluntary and that I may 
revoke my consent and withdraw my child from the study at any time in the 
future without consequence. I understand that I will not be paid for my child's 
participation in this study. The risks and benefits of participation in 
this study have been explained to me. I have had the opportunity to ask 
and receive answers to any questions. 

subject's signature 

parent or guardian's signature* 

witness's signature 

date 

principle investigator's 
signature 

*The above individual verifies that he or ·she is the natural parent and/or 

legal guardian of --------------------------- and has such authority to consent 

to the study outlined above. 
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rr:h ·Medical College 
M' of Georgia 

DATE: March 12, 1991 

TO Dr. George Shuster 
Human Assurance Committee 

FROM: Kathee Cammisa, B.S., OTR/L 
Instructor/Graduate Student 

RE Educational Kinesiology with Learning Disabled Children: 
An Efficacy Study 

Inter-Office 
Communication 

Due to data availability I will be substituting the Comprehensive 
Test of Basic Skills (CTBS) for the Botel Reading Inventory (BRI) as a 
measure of academic achievement in the above study. Please contact.me if 
there is a problem with this. 



Human Assurance Committee 
Institutional Review Board 

March 14, 1991 

Kathyrne M. Camrnisa, BS, OTR/L 
Occupational Therapy . (EF) 
Medical College of Georgia 

RE: "Educational Kinesiology with Learning Disabled 
Children: An Efficacy Study" 

APPROVAL DATE: March 13, 1991 

FILE NUMBER: 91-01-121 

Dear Ms. Camrnisa: 

The HUMAN ASSURANCE COMMITTEE has reviewed and approved your 
March 12, 1991 request for an amendment to the above refer
enced protocol in accordance with the DHHS policy and the in
stitutional assurance on file with the DHHS • 

• D. 

COMMITTEE 

jfh 

Augusta, Georgia 30912-4810 (404) 721-3110 
An /'.ffirmative ActionfEqual Opportunity Educational Institution 

88 



September 6, 1991 

Kathee Cammisa 
OT Department 
Medical College of Georgia 
EF-102 
Augusta, GA 30912 

Dear Kathee: 

We are pleased you are conducting research utilizing the Perceptual-Motor Assessment for Children. 
McCarron-Dial Systems will certainly grant you permission to include and/or reproduce the P-MAC Score 
Fom in your thesis. 

I would very much appreciate receiving a copy of your results upon completion. Please feel free to contact 
me if I may be of assistance in any way. 

Goodwin 
Training Coordinator 
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APPENDIX B 

Test Information and Forms 

This appendix contains the following documents: 

1. Test score sheet for the Perceptual Motor Assessment for 

Children 

2. Publisher's test description for the Comprehensive Test of 

Basic Skills 
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First Name: ---------------------
Last Name: 
Birthdate (MJD/Y): __ 1 __ 1 __ 

Evaluation Date: I I ------

Prepared for: 

Examiner: 

.·:: 
:~;.: 

I :::::: 
Sex (M/F): __ 

Preferred Hand (RIL):. __ 
Check !~~~dent is ~rf; to use: '1 .. ' 

_ Hearing Vision -~:· 

··:::~::::~:::::::;::::::~:::::::::::::::::::;:;::~::::::::~::::::::::~,,~,,,,,,:;.,:;:::::::::::::::,:;:;:~,.-:,~:::: .-:~::-.;.::,:,:,.,.~:,~::::::~,~,~=:::,~:=,~-==,,~,=:e::;:;:;:~=~:=:=~,====d~r 

( PMAC Data Entry Summary Sheet ) t -------------------------------------------------------- I 
PMT -A Sub tests (Raw Scores) 

Spatial Relations ......................................... ~ 

A-V Colors Recognition ................................ . 

A-V Colors Sequence ................................... . 

HVDT -A Sub tests (Raw Scores) 
Shape ...................................................... . 

::::-: 
::::: 

I ; 
~>; 

-- :~~ 

Right Left I 
Size......................................................... =~=, -- -- ;~~ 

Texture..................................................... ~~ 

MAND-A Subtests (Raw Scores) -- ~ 
Beads in Box .............................. ········ Right-- Left-- ~.~:._r.fi,,.!:: 
Finger Tapping................................... Right __ Left__ :-: 

Nut and Bolt...................................... Total ~ 

~t::~in! tr~=g~~~-. ~~~~:::::.~:::::::: :::.:::::::: ~= __ Left __ .f·!:;_.,'-~:!J __ :-~,' 
Finger-Nose-Finger ................... ~ ........ . 

'~<::;:;~::~:::-:~:~=~;;':;'>~:-~::::-::-::=~==~:=:~~:~~=~=::;~:;:;::~~==~$;:;~:;:~;:::~~=:=~:=:~;:;:;:~::;:::;:;:;:;:;:;:::;:;:;=::;~:;:;:;:;:;:;~~==~:;:;:~;:;:;~::~:=:;:;=::;:;:;:;:;:;:;~:;:;:;~:;:;::~~:;:;:;:;:;:;:;~:;:;:;:::::::::;:;:;:;:;:;:;:;:;:;:: 
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r 
The Perceptual Memory Task • Abbreviated: Spatial Relations 

Stimulus: Examiner presents picture of assembled blocks and permits. student to observe for 10 seconds. 
then removes the picture. 

Response: Student uses blocks to construct design from memory. 

""" 94 

Score: Number of correctly placed blocks (see "Additional Scoring Information" on facing page). 
~ ~ 

1. Possible (3); 
Actual: 

3. Possible ( 6); 
Actual: 

5. Possible ( 6); 
Actual: 

D 

D 

D 

2. Possible (6); 
Actual: 

4. Possible (6); 
Actual: 

6. Possible (6); 
Actual: 

D 

D 

D 
Reprinted for display purposes by permission of the publisher-. 
McCarron-Dial Systems, P.O. Box 45628, Dallas, TX 75245 



r 
Additional Scoring Information 

No credit for blocks rotated more than 45". 
No credit for blocks separated more than ·112 inch, unless so indicated by design. 
Minus one point for each added block (but no score less than zero). 

\. 

7. Possible (6); 
Actual: 

9. Possible (6); 
Actual: 

11. Possible (9); 
Actual: 

0 

0 

.. tJ 
0 

8. Possible ( 6); 
Actual: 

10. Possible (7); 
Actual: 

0 

0 

12. Possible (10); 0 
Actual: 

95 

Total Score: 0 
Reprinted for display purposes by perrniss.ion of the publisher. 
McCarron-Dial Systems, P.O. Box 45628, Dallas, TX 75245 



The Perceptual Memory Task • Abbreviated: Auditory - Visual Colors 
Stimulus: Examiner says colors. 
Response: Student places color blocks. 
Score: Recognition: Total correctly recalled. 

Sequencing: Total correctly sequenced. 

I) D (red) 

3 

2) D (orange) 

10 

3) D 0 (yellow, brown) 

12 11 

4) D 0 (purple, gray) 

2 4 

5) D D D ·(purple, white, pink) 

2 6 7 

6) D 0 0 (gray, yellow, black) 

4 12 9 

7) D D 0 0 (gray, red, yellow, brown) 

4 3 12 11 

8) D D . D D (pink, while, blue, green) 

7 6 8 

9>0 D D D D · (purple, pink, gray, yellow, brown) 

11 2 

10)0 
5 

11)0 
9 

12)0 
8 

7 4 12 

DODD (gold, blue, white, green, pink) 

1 6 8 7 

DDDDD (black, orange, yellow, green, gold, red) 

10 12 8 5 3 

OOODD (green, blue, gold, brown, red, black) · · 

1 5 11 3 9 

96 

13)0 
5 

DDDDDD (gold, pink, green, gray, red, brown, purple) 

14)0 
·;. 1 

7 8 4 3 11 2 

0 D D D . D 0 (blue, black, gold, purple, while, yellow, orange) 

9 5 2 6 12 10' 

Recognition Total: CJ Sequencing Total: D 
Reprinted for display purposes by permission of the publisher. 
M~r~~~n~-ni~l Svstems. P.O. Box 45628. Dallas, TX 75245 



Right Side 

Shape 
Total Correct 

D 

Size 
Total Correct 

D 

Texture 
Total Correct 

D 

Left Side 

Shape 
Total Correct 

D 

Size 
Total Correct 

D 

Texture 
Tot.al Correct 

D 

Haptic Visual .Discrimination Test ·• Abbreviated 
Stimulus: Examiner presents object to hand obscured behind screen. 
Response: Student points to picture of object on photographic plate. 
Score: Total correct responses (example not counted). , 

- ~~--------------------------------------------------~~ 

-~ ·-..; 
Object Location 

Order of 
Presentation 1 2 3 4 

example 

• ~'I# 5, 1, 2 D D f:Q :+"" 'I# 

4, 1, 2 • D • D • D 

3, 4, 1 • D II D • D 
4, 3, 2 0· D 0 D 0· D 

ten mesh five mesh three mesh I" luna D ,;;;;::;,1 D ·--··· D 3, 2, 4 
,iffim.~ 

...... •••••• :::::: :~~~~! ... ,~'!,. 
satin grosgrain velvet 

2, 3, 1 !!!! D ~ D • D 
1 2 3 4 

1, 4, 3 a D - D * D 
1, 2, 5 6 D D D 

2, 3, 1 c=J) D 0 D co D 
- -· 

3, 4, 5 
~ D ~ D 

felt corduroy 

2, 5, 3 "" iii D • D 
plastic tape spine tape sailcloth 

3, 4, 1 - D • D • D --.,_... 

~e~OQQOCOCC~~ 1 2 3 4 I 
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5 

• D 

5 

0 D 

T D 

terry 

• D 

5 
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Mc011rron Assessment of Neuromuscular· Development - Abbreviated 

1. Beads in Box (number placed in 30 seconds) 

2. Finger Tapping (use score sheet: number of taps plus ratings)· 

3. Nut and Bolt (use score sheet: 100 minus number of seconds for both large & small) 

4. Hand Strength (dynamometer grip: best of two trials with each hand) 

· S. Standing on One Foot (use score sheet: number of seconds for all trials) 

6. Finger-Nose-Finger (use score sheet: rating of quality) 

Right __ , 

Right __ 

Total 

Right __ 

Total 

Total 

Left 

Left 

Left 

.·: 

i 
~ 

""(.(.·::::~~:~?.?.=::-~:~;.=:""-:~~~~~$.~ 

A. 

B. 

c. 

D. 

E. 

Protocol for Scoring Finger Tapping 
Number of taps made in a ten second interval plus observation ratings for each hand. 

(when in doubt, give higher score on behavioral ratings) Right Lert 

Rhythm of tapping 

4. Even, consistent rhythm of tapping. 
2. Disruption of rhythm once or twice, but regains consistent tapping. 
1. Erratic, nonrhythmic tapping. 

Extraneous hand movements 

4. Moves only the index finger, fist remains closed. 
2. Extraneous movement of thumb. 
1. Extraneous movement of thumb and other fingers. 

Overflow of movement in ann 

4. Wrist or forearm remains stationary while tapping. 
2. Occasional (once or twice) movement of wrist or forearm to "assist" the tapping. 
1. Frequent (three or m~re) movement of wrist or forearm to "assist" the tapping. 

Complete distance 

4. Index finger moves the complete distance between base and suspended rubber band. 
2. Occasional (once or twice) incomplete movement between base and rubber band. 
1. Frequent (three or more) incomplete movement between base and rubber band. 

Number of complete finger taps in ten seconds. 

Do not count incomplete movements or contacts made by wrist or forearm. 

Right and Left Totals 

.. :···. ·' 
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Nut and Bolt Large 
100 

Small 
100 

Right Left 
Standing on One Foot 
(Number of seconds up to 30) 

Eyes Open 

Eyes Closed 

Right &. Left Totals 

Total 

• 0 )o! •• )' ·~ ,.: ""' 

~~ 
~o!·::O:·.$~~;s~;;:;s.::~ .. ~~$$:~:·~~:~ 

Protocol for Scoring Finger-Nose-Finger Movements 
Not timed, but allow a ten second interval to observe each trial. 

(when in doubt, give higher score on behavioral ratings} 
Eyes Open 

Right Left 

Eyes Closed 

Right Left 

A. Arm movement 

4. Smooth, direct arm movement. 
2. Somewhat irregular or waver)' ann movement. 
1. Confused and jerky arm movement. 

B .. Index finger on the extended hand 

4. Held steady. 
2. Slight tremor or swaying. 
1. Marked tremor or swaying. 

C. Contact points 

4. Contact points at tip of nose and tip of extended index finger. 
2. Missed contact point at either tip of nose or tip of index finger. 
1. Missed contact point at both tip of nose and tip of index finger. 

D. Bending of elbow (gradual movement inward) 

4. Holds arm fully extended. 
· 2. Slight bend at elbow (less than 30°}. 
1. Noted bend at elbow (more than 30°). 

E. Indenting 

4. Lightly touches tip of extended· index finger and end of nose. 
2. Noted pushing in of tip of extended index finger or presses in 

end of nose once or twice. 
1. Noted pushing in of tip of extended index finger or presses in 

end of nose three or more times. 

Right and Left Totals 

Open and Closed Totals 

Finger-Nose-Finger Total 

Reprinted for display purposes by permission of the publisher~ 
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Data Entry Sheet for ScrJres from Other Tests 
These scores are optional for the Classroom Report, but required for a complete Educational Analysis. 

100 

INTELLECTUAL/ ACADEMIC ACHIEVEMENT 

\.. 

ncs 

WISC-R IQ 

Full Scale IQ .................. . 

Verbal IQ ...................... . 

Performance IQ .... · ........... . 

\VISC-R Subtests Scaled Scores 

Information ................... . 

Similarities ................... . 

Arithmetic .................... . 

Vocabulary ...... ~·············· 

Comprehension .............. . 

Digit Span .................... . 

Picture Completion ......... . 

. Picture Arrangement ........ . 

Block Design ................ . 

Object Assembly ............ . 

Coding ........•................ 

~ :.·· 

EMOTIONAL/BEHAVIORAL 

In your judgemenl, based 
on information from all 
available sources, is this 
a significant problem area? 

Raw Score YES NO No Comment 

Impulsivity-Frustration .. . 

Anxiety ...................... . 

Depression-Withdrawal. .. 

Socialization ............•... 

Self-Concept ............... . 

Aggression ....•.•...•..••... 

Reality Disorientation .... 

PPVT IQ orSTD 

PPVf A or B IQ ............ · .....•. 

PPVT-R Std Score ................ . 

Academic Achievement STD Score 

Reading Recognition ..•..•....... 

Reading Comprehension ......... · 

. Spelling .....•..................•.... 

Arithmetic ........•...•.•............ 

(If only one reading score is available, 
enter it under "Reading Recognition") 

BVMGT Koppitz Errors 

BVMGT Errors .................... . 

ADAPTIVE BEHAVIOR 

SSSQ Raw Score 

Basic Concepts ......•................. 

Functional· Signs ......••.............. 

Tools ...........•..•.....•............... 

Domestics .••..•••••.•........•..••....• 

Health & Safety ......•.....•.......... 

Public Services .•..••..•....•.......•.• 

Time ..•.........•............... ~········ 

Monetary ......•......•........••......• 

Measurements ...............•.•..•...• 

OTHER ADAPTIVE/BEHAVIOR MEASURE 
Standard Score ..•..•...•....••...••... 

IN YOUR PROFESSIONAL OPINION: 

_ Significant adaptive behavior deficits are noted. 
NO significant adaptive behavior deficits are noted. 

~ - ~ 

IN YOUR PROFESSIONAL OPINION: 
_ Significant emotionaUbehavioral problems are suggested. 
_ NO significant emotionaUbehavioral problems arc suggested. 

CHECK IF EMOTIONAUBEHAVIORAL PROBLEMS 
occur: at Home at School _ in the Community 
are: Pervasive/Continuous Transient/Temporary 
are noted: = when changes occur (new schooUncw teacher/separating from home) 

Include: Enuresis 
_ Stealing 

Bizarre Behavior 
Sexual Attack 

~::-~ ·.· .. ··· .... , . . .. ~::.,"' ...... .., 

Deiusions 
Vandalism 

Hallucinations 
Self Mutilation 
Perseveration 

_ Hyperactivity 

_ Unable to Relate to Others 
_ Overt Hostility or Fighting 
_ Fire Setting 
_ Hypoactivity . 

-~ 

The P-MAC plus the ESP provides the Diagnostician the opportunity to input information from sources other than the BCS & SSSQ. 
The YES/NO answen and checks entered above m..y modify test results, or may be used alone if these tests are not available. 

·Reprinted for display purposes by permission of the publisher. 
Mr:-r~-r-rnn-Dial ·Systems. P.O. Box 45628, Dallas, TX 7-5245 



Ull •t-~• '-'• •~u •'-'•"""' 
~stsof 
asic Skills 

:tbs 

.Test Coordinator's Handbook 
101 . 

Reprinted for display purposes by permission of the publisher. 
CTB/McGraw-Hill, 2500 Garden Rd., Monterey, CA 93940 



r cu L a .K.eprl.nl:ea ror a~sp.J.ay purpu:>t::> uy pt:.nu.l.:>:>.l.vu vJ.. ~..w:;; .1:-'"'u"'"'.;,"..,"'. 
CTB/McGraw-Hill, 2500 Garden Rd., Monterey, CA 93940 

Description 

The Comprehensive Tests of Basic Skills; Forms U and V (CTBS U and V) is a series 
of norm-referenced, objectives-based tests for kindergarten through twelfth grade. 
The series is designed to measure achievement in the basic skills commonly found 
in state and district curricula. Because the tests combine the most useful charac
teristics of norm-referenced and c..·iterion-referenced tests, they provide information 
about the relative ranking of students against a norm group as well as specific 
information about the instructional needs of students. The subject areas measured 
are reading, spelling, language, mathematics, reference skills. science. and social 
studies. · 

There are ten overlapping levels in Form U and six in Form V. The test levels and 
the grade ranges for which they are recommended are as follows: 

Level A K.O-K.9 
Level B K.6-, .6 
Level C 1.0-1.9 
Level D 1.6-2.9 
Level E 2.6-3.9 
Level F ' 3.6-4.9 
Level G 4.6-6.9 
Level H 6.6-8.9 
Level J 8.6-12.9 
Level K- 10.6-12.9 

Form U 

*" 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Form V 

* 
* 
* 

* 
* 
* 

Two primary levels that were not in previous editions of CTBS have been added. 
One of the new levels spans Grades K.6 through 1.6. where the curriculum presents 
unique measurement problems because of rapid student growth. The new test level 
for these grades allows more specific and appropriate content coverage tor the 
beginning and end of kindergarten and first grade. Another level has been intro
duced to provide a better focus on the curriculum for Grades 3 and 4. Because a 
general change in instructional content usually ·occurs between third · and fourth 
grade, two separate test levels for these grades permit better content coverage at 
appropriate levels of difficulty. 

An additional high school level test. published in 1983. provides another test for 
use in Grades 1 1 and 12 and for high-achieving students. This advanced level 
was developed to meet the need for an additional test in programs that require 
students to be tested several times during high school. While most descriptions 
in this handbook related to Level J are also appropriate for Level K. please note 
that discuss1ons of test content were written with specific reference to Levels A 
through J. Specific information about Level K can be found in Appendix C. 

1 
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rationale 

. test levels 

primary levels 

high school levels 
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. test content 

testing time 

functional level 
testing 

locator tests 

practice tests 

norms 

Items are based on educational objectives and broad process classifications. The 
content categories were defined by" examining current state and district curriculum 
guides, criterion-referenced assessment instruments. and published texts and in-

. structional programs. The content of each test level is described in detail in· the 
Class Management Guide. The process classifications, including recall, explicit in
formation skills, inferential reasoning, and evaluation, were derived in part from 
Bloom's Taxonomy of Educacional Objectives. 1 

The number of items and time limits for each test level of CTBS U and V are given 
in Tables 1 through 6. The approximate total time includes instruction time and 
working time. Some tests ·are read aloud by the examiner. In these cases, the 
approximate. total time may vary. · 

.. -
The various levels of CTBS U and V facilitate functional level testing; that is, te~ting 
each student with materials of appropriate difficulty. Test materials are designed so 
that schools can select the level of CTBS U and V that best measures the achieve
ment of each student. This flexibility of testing makes the best use of testing time 
and enhances the usefulness of test results. It also reduces the frustration that can · 
occur when students are administered a test that is either above or below their 
achievement level. 

Optional locator tests are available for use with CTBS ·U and V. The locator tests 
provide a reliable way to match students who are in the same grade with -different 
levels of the achievement series. There are two locator test forms, each consisting 
of 20 vocabulary items and 20 mathematics items. Locator Test 1 is designed to be 
used in Grades 1 through 6, and Locator Test 2 is designed to be used in Grades 
6 through 12. Teachers who wish the aid of testing data in selecting the best level. 
of CTBS U and V for each student may administer and score the appropriate locator 
test days or weeks before CTBS U and V is given. _In applying the test results, 
however, it should be noted t~at the teacher's judgment of a particular student's 
general level of achievement is indispensible information. The locator tests may aid 
a teacher in pretest assessment, but they are not intended to supplant the teacher's 
personal knowledge of a student. 

Four practice tests are available to give students experience in taking standardized 
tests. The first practice test corresponds to Level A; the second to Levels 8 and C; 
the third to Levels 0 and E; the fourth to Levels F and. G. Th.e practice .. tests were 
administered in Grades 1 through 6 as part of the standardization procedures. 
Therefore. practice tests are reco~mended for these grades. The appropriate prac
tice test can be administered and scored a day or two before the first testing session. 
Teachers or exam1ners can use this advance time to work with students who need 
help with tne mechanics of test taking. 

j 

Recent norms for CTBS U and V assure that students' perforr.1ance is .compared 
with that of their contemporaries. In addition to being current, tne norms embody· 
improvements in the norming process itself. Because data were collected twice in 
one year with equivalent samples, including· many of the same schools, realistic 
normative data are available for students who are tested in any month of the school 
year. 

, Ben,am1n S. Bloom. ed., Taxonomy of Educational ObJeCtives, the Classification of Educational Goals. 
HandbOok 1: CognitiVe Domain (New Yon<: DaVId McKay Co., Inc •• 1 956). 
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In addition to this Test Coordinator's Ha~dbook, ancillary materials that explain the 
classroom .use of test results and the hand scoring procedures for -eras U and V 
are the Class Management Guide· and the multigrade Norms Books. The Technical 
Report provides information concerning the standardization, norming, validity, and 
reliability of the tests. · 

Table 1 · 

NUMBER OF ITEMS AND TIME LIMITS F08 CTBS U 
LEVEL A 

related materials 

Number of' Approximate 
Content Area Test 

Reading 1 Visual Recognition 
2 Sound .Recognition 
3 Vocabulary 
4 Oral Comprehension · 

Mathematics 5 Mathematics Concepts 
and Applications 

Total Items and Testing Time 

•jn minutes 
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Items··. . Total Time· 

18 . 20 
17 21 
16 19 
15 21 

15 21 
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APPENDIX C 

Raw Scores 

This appendix contains the following information: 

1. Raw scores on the Comprehensive Test of Basic Skills 

2. Raw scores pn the Perceptual Motor Assessment for Children 

105 
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Academic Measure 

Comprehensive Test of Basic Skills 1988 

Subject Math Language Reading 

1 4.9 4.0 3.6 

2 8.6 7.5 6.9 

3 6.0 5.7 4.5 

4 5~0 5.3 5.7 

5 o.o 1.9 o.o 

6 7.0 7.0 8.1 

7 8.9 5.3 5. 7· 

8 5.7 7.2 7.6 

9 7.0 4.7 4.0 

10 2.4 o.o 2.1 

11 1. 2 . 2.1 2.8 

12 7.5 6.0 4.9 

13 6.8 8.8 4.4 

1:4 5.1 4.6 .5.5 

15 3.2 3.7 3.6 

16 3.8 3.3 4.0 

17 4.8 5.1 8.6 

18 6.9 7.2 5.0 

19 4.5 . 2.5 2.5 

20 4.3 3.9 3.·4 

21 4.7 3. 7 . 3.3 

22 o.o o.o 0.3 
:· .. 
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Comprehensive Test of Basic Skills 1988 

Subje·ct Math Language Reading 

23 3.1 1.8 1.9 

24 5.3 4.6 4.6 

25 6.3 5.0 7.7 

26 6.1 5.9 5.5 

27 2.5 2.3 2.7 
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Comprehensive Test of Basic Skills 1989 

Subject Math Lanaguage Reading 

1 5.8· 4.9 4.1 

2 8.4 8.5 8.2 

3 7.2 6.3 5.7 

4 7.0 5.0 5.9 

5 1.4 2.3 1.6 

6 7.1 10.1 6.6 

7 8.8 8.4 8.2 

8 7.4 8.2 8.8 

9 7.0 8.1 4.5 

10 2.3 2.9 2.6 

11 2.4 4.5 4.3 

12 8.4 6.0 6.9 

13 8.1 5.4 5.0 

14 5.0 7 •. 1 10.9 

15 3.9 4.5 4.7 

16 5.5 3.7 4.4 

17 7.0 7.0 8.9 

18 7.4 4~1 6.3 

19 6.3 4.9 3.4 

20 5.1 4.4 4.5 

21 8.1 4.9 4.1 

22 o.o o.o 1.4 

23 3.1 3.2 3.2 
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Comprehensive Test of Basic Skills 1989-

Subject Math Language Reading 

24 6.1 5.5 5.4 

25 5.1 4.2 7.0 

26 8.3 9.7 8.4 

27 3.2 3.3 2.7 



110 

CTBS 1990 

Subjects Math Language Reading 

1 7.8 7.0 5.0 

2 8.2 5.7 7.8 

3 8.4 7.9 7.3 

4 7.9 6.1 7.5 

5 2.8 3.0 2.4 

6 9.2 9.2 10.2 

7 9.4 8.3 8.3 

8 7.3 10.5 9.5 

9 8.0 5~6 5.1 

10 2.9 4.2 3.0 

11 2.6 4.4 3.2 

12 10.3 5.7 7.3 

13 8.4 5.4 5.9 

14 6.9 6.4 8.7 

15 6.0 6.7 6.8 

16 5.2 4.3 4.0 

17 8.1 7.9 9.9 

18 10.8 4.8 6.8 

19 5.8 5.1 3.7 

20 4.4 4.5 4.5 

21 5.3 5.8 4.8 

22 2.3 o.o 1.6 

23 3.7 3.3 3.3 



Subject 

24 

25 

26 

27 

Math 

7.5 

4.5 

111 

CTBS 1990 

Language Reading 

6.1 5.5 

4.9 4.3 
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Perceptual Motor Mea~ure 

Perceptual Motor Task 1989 

Subject Spatial Relations Recognition Sequence Total 

1 65' 51 41 95 

2 68 52 43 100' 

3 76 54 48 114 

4 56 52 43 92 

5 16 36 27 49 

6 68 54 48 108 

7 66 51 41 96 

8 .35 52 41 75 

9 68 55 48 109 

10 16 46 32 63 

11 21 48 38. 68 

12 76 51 45 107 

13 64 54 49 106 

14 68 53 44 109 

15 58 53 46 98 

16 47 46 36 72 

17 54 49 32 82 

18 72 53 44 106 

19 47 49 41 87 

20 58 51 43 101 

21 58 49 39 93 

22 60 36 20 91 
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Perceptual Motor Task 1989 

Subject Spatial Relations Recognition Sequence Total 

23 45 54 38 82 

24 72 45 38 91 

25 56 53 44 94 

26 69 53 38 98 

27 65 51 37 101 
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Haptic Vis~al Discrimination Test 1989 

Subject Right Hand Left Hand, 

1 76 94 

2 82 130 

3 94 70 

4 . 76 82 

5 115 115 

6 106 106 

7 82 88 

8 106 106 

9 121 133 

10 97 115 

11 76 100 

12 100 118 

13 103 127 

14 91 97 

15 70 106 

16 52 100 

17 76 94 

18 106 106 

19 103 91 

20 112 124 

21 103 103 

22 118 88 

23 76 94 



115 

Haptic Visual Discrimination Test 1989 

Subject Right Hand Left Hand 

24 88 94 

25 100 106 

26 100 130 

27 124 94 
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McCarron Assessment of Neuromuscular Development 1989 

Subject Fine Motor Gross Motor Total 

1 82 73 78 

2 80 101 91 

3 56 44 50 

4 99 78 89 
. .; 

5 98 73 86 

6 94 99 97 

7 94 85 90" 

8 90 77 84 

9 80 89 85 

10 98 76 87 

11 78 77 78 

12 87 115 101 

13 86 87 87 

14 86 57 72 

15 99 95 97 

16 86 70 78 

17 83 63 73 

18 80 118 99 

19 99 84 92 

20 108 86 97 

21 91 75 83 

22 89 73 81 

23 74 62 68 
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McCarron Assessment of Neuromuscular Development 1989 

Subject Fine Motor Gross Motor Total 

24 73 85 79 

25 81 67 74 

26 84 85 85 

27 82 45 64 
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Perceptual Motor Task 1990 

Subject Spatial Relations Recognition Sequence Total 

1 73 53 43 105 

2 66 53 39 96 

3 69 52 39 97 

4 65 49 33 85 

5 34 46 20 66 

6 71 53 48 109 

7 66 53 35 92 

8 60 53 41 94 

9 73 53 43 105 

10 48 49 27 85 

11 69 50 31 87 

12 73 55 53 118 

13 69 54 46 107 

14 57 55 37 99 

15 65 56 45 105 

16 

17 63 48 28 84 

18 73 55 49 114 

19 67 52 28 90 

20 68 54 39 106 

21 72 50 35 98 

22 70 37 12 93 

23 
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Perceptual Motor Task 1990 

Subject Spatial Relations Recognition Sequence Total 

24 65 51 28 82 

25 

26 

27 72 52 35 102 
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Haptic Visual Discrimination Test 1990 

Subject Right Hand Left Hand 

1 106 118 

2 76 112 

3 82 76 

4 88 94 

5 103 115 

6 118 124 

7 118 124 

8 100 112 

9 106 118 ,_ 

10 121 109 

11 97 103 

12 118 106 

13 91 133 

14 106 112 

15 106 94 

16 

17 94 100 

18 112 100 

19 100 112 

20 109 121 

21 106 88 

22 118 106 

23 
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Haptic Visual Discrimination Test 1990 

Subject Right Hand Left Hand 

: 24 
:. 

118 112 

25 

26 

27 97 121 

I. 
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McCarron Assessment of Neuromuscular Development 1990 

Subject Fine Motor Gross Motor Total 

1 . 88 90 89 

2 93 105 99 

3 69 67 68' 

4 104 96 100 

5 121 90 106 

6 93 96 95 

7 84 93 89 
.. 

8 87 88 88 

9 88 90 89 

10 119 127 123 

11 57 77 67 

12· 102 111 107 

13 87 110 99 

14 87 92 90 

15 98 90 94 

16 

17 96 90 93 
·)·-

18 94 106 100 

19 102 93 98 

20 106 98 102 

21 95 100 98 

22 105 104 105 

23 
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McCarron Assessment of Neuromuscular Development 1990 

Subject Fine Motor Gross Motor Total 

24 85 93 89 

25 

26 

27 107 75 91 
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Perceptual Motor Assessment - Totals 

Subject 1989 1990 

1 82 101 

2 99 97 

3 66 74 

4 84 96 

5 101 108 

6 102 108 

7 88 105 

8 95 97 

9 106 101 

10 97 119 

11 83 84 

12 105 110 

13 101 106 

14 83 100 

15 93 97 

16 77 

17 79 95 

18 103 . 103 

19 95 102 

20. 108 109 

21 93 98 

22 92 109 

23 77 
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Perceptual Motor Assessment - Totals 

Subject 1989 1990 

24 85 102 

25 89 

26 100 

27 87 100 




