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AN ABSTRACT OF THE THESIS OF Andrea Lynn Perry Graham
for the Master of Science in Speech Communication, with

an emphasis in Speech Pathology/Audiology, presented
May 18, 1982.

Title: Language Development and Visual-Motor Integration

in the Preschool Child

APPROVED BY MEMBERS OF

The purpose of this study was to compare the visual-
motor integrative abilities of preschool children with
their articulatory and syntactical development. Two
questions were posed: Do children having accelerated
visual-motor integrative skills perform at a higher level
than children having delayed visual-motor integration
skills in 1) their articulation proficiency, and 2) their
syntactical abilities?

Twenty-nine preschool children were selected from
Portland area preschool and daycare centers on the basis
of age, parental permission for participation, lack of

known organic involvement, and ability to copy geometric



designs. Each subject was evaluated with the Developmental

Test of Visual-Motor Integration and had received a score

one standard deviation, or more, above or below their
chronological age. All subjects met a criterion of 90
or above on the intelligence quotient on the Peabody

Picture Vocabulary Test. Each child was then gi&envthe

Templin-Darley Screening Test for Articulation, and the

Carrow Elicited Language InVentory to determine their

skill levels.

After the articulation testing and the language
testing, the subjects demonstrating "high visual-motor
integration", and those demonstrating "low visual-motor
integration" were compared according to their articulation
proficiencies and their syntactical language abilities.
Two statistical measures of one-tailed t-tests for
independent measures, and Chi Square analysis were
computed to determine the significance of the high
(HVMI) and low (LVMI) visual-motor integration groups
with respect to articulation and syntactic language
abilities. Results of the t-tests indicated that there
was not a statistical difference between articulation
skills of the HVMI and LVMI groups, and that there was
a marginal significance between syntax and visual-motor
integration. Further analysis demonstrated an "error" in
the t-test significance; this significance appeared to be

an artifact of extreme scores on a small sample.



From examination of the data in this study it was
concluded: 1) there was no significant difference
between visual-motor integration and articulation skills
when preschool children were identified by their fine
motor skills; and 2) there was no significant difference
between visual-motor integration and syntactical language

skills when preschool children were identified by their

fine motor skills.
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CHAPTER I

INTRODUCTION AND PURPOSE OF THE INVESTIGATION
Introduction

The recent surge of interest in children with learning
disorders represents the conVergence_of medical, psycho-
logical, educational, visual, and speech-language
specialists. Research on child deVelopment has supported
the notion that early childhood is an important develop-
mental period (Wolfsenberger, 1965; Keogh and Becker, 1973;
Eaves, Kendall and Crichton; 1974; and Bloom and Lahey,
1978) . The belief in the educational importance of these
years may be seen in the growth in the number of formal
programs offered to young children. More states now offer
mandatory kindergarten programs than in the past; more
models for preschool education are present than eVer
before; more programs are proposed and offered for infants
and toddlers; and increased attention has been directed
towards the impfovemenﬁ of day-care facilities (Graf, 1975).
Furthermore, recent federal law, under the Public Law 94-142,
"The Education for All Handicapped Children Act", has

required that the state must provide special education

services for all identified handicapped children. This is



to include, when necessary, the early identification and
assessment of handicapping conditions. The‘increasihg
emphasis on the:early_childhood years has been beneficial
for it has allowed for early intervention, giving
teachers and specialiéts the opportunity to work with
parents and children before the’handicapping condition
interferes with further deVelopment.

Researchers have compared Qisual and visual-
integrative abilities with intelligence tests, achievement
tests, reading readiness skills, psycholinguistic abilities
and functional articulation, in attempts to diagnose
component factors of learning and academic success; Most
assessments previously have been done primarily with school
age children in the kindergarten and elementary grades.

Results reported by several authors (Lachman, 1960;
Szliwowski, 1969; Birch and Belmont, 1965; Tsvetkova, 1974)
suggest that a reading or learning disability is character-
ized by immaturity or a developmental lag in the modality
integration of visual and motor perceptual skills. Speech
and language are also developmental skills which are cross
modality. Bloom and Lahey (1978) designate that the most
critical period of language development is the first three
to four years of 1life. This is the time that the speech
and language skills are developmentally acquired, and

these are the skills that the child brings to the beginning



academic setting, whether it be the kindergarten or first
grade. Perhaps by attempting to identify, describe and
classify the components of a language and learning
disability, spécialists can hope to understand, and
eVentually to explain how language and learning behaviors
are acquired and how they deVelop.

A few studies have been done comparing preschool
speech and language skills and early perceptual-motor
skills. Lawrence and Potter (1970) found that subjects
possessing functional articulation disorders showed a
significantly hiéher degree of visual-motor integrative
disability than did the control sample. The authors
suggested that the study be replicated with a larger
sample and with an equal number of male and female
subjects, as well as a replication with Subjecté
evidencing other kinds of expressive language disorders.
No further follow-up research has been done in this area
to determine the existence of concommitant visual-motor
disabilities'in children with articulation disorders, or
syntactical disorders. Critical developmental factors
within the preschool population are as yet undetermined.

Since many children having specific iearning
disabilities are referred for speech, language and hearing
services, speech and language pathologists are frequéntly
in a position to assist in the early identification, and

intervention for remediation. It is therefore necessary



to consider major possible concommitant factors and
behaviors which could relate to the language learning

process.

Purpose of the Investigation

This study was designed to compare the visual-motor
integrative abilities of preschool children with their
articulatory and syntactical de?elopment.

The questions posed in this study were:

1. Do children having accelerated visual-

motor integratiVe skills perform at a
higher leVel-than children having delayed
visual-motor skills in their articulation
proficiency?

2. Do children having accelerated visual-

motor integrative skills perform at a
higher level than children having delayed
visual-motor skills in their syntactical

ability?
Operational Definitions

The following operational definitions were used for

the present investigation:

Articulation Development

The demonstrated acquisition of speech sounds in
early childhood.



Articulation Proficiency

This is to be determined by a comparison of a
child's ability to the norms provided by the Templin-
Darley Diagnostic Test for Articulation (Templin and
Darley, 1969).

Those children having scores on the Developmental
Test of Visual-Motor Integration (Beery and Butenica,
1967) that were 8 months (one standard deviation) or
more above their chronological age were designated
as high visual-motor integration (high VMI).

‘Language DeVelOpment

The development of the combined skills of articulation
and syntax.

Learning Disability

"A specific learning disability includes such .
conditions as perceptual handicaps, brain injury, dyslexia,
minimal brain dysfunction and developmental aphasia."

", ..These deficits may be exhibited in mild to severe
difficulties in perception (the ability to attach meaning

to sensory stimuli), conceptualization, language, memory,
motor skills, or control of attention", and may be
demonstrated in "an imperfect ability to listen, think,
speak, read, write, spell or do mathematical calculations." *

Low Visual-Motor Integration Ability

Those children having scores on the Developmental
Test of Visual-Motor Integration (Beery and Butenica,
1967) that were 8 months (one standard deviation) or more
below their chronological age were designated as low
visual-motor integration (low VMI).

Preschool Age

Those children who are not presently enrolled in a

kindergarten program, and whose ages are between four years
and four years, nine months.

*Public Law 94-142



Syntactical Development

~ The deVelopment of formational patterns of phrases
and sentences, the arrangement of words within the
language.

Syntactical Proficiency

This will be determined through the use of the

according to the given norms.

Visual-Motor Integrative Skills

Visual~-motor integration is described by Beery
and Butenica (1967) as a "composite of behaviors, including
visual perception and motor coordination". Visual-motor
skills are divided by Beery and Butenica into: 1) visual-
motor integration; 2) visual perception; 3) tracing;
4) tactile-kinesthetic sense; and 5) motor proficiency.
Assessment of this skill will be done with the Develop-
mental Test of Visual-Motor Integration (VMI) (Beery and
Butenica, 1967).




CHAPTER 1II
REVIEW OF THE LITERATURE
Early Identification

Are there early indicators of specific learning
disabilities that can be identified in early childhood?
Can a language and/or learning disabled child be
identified at preschool age as having indicators of
probable learning difficulties in later academic school
years?

Graf (1975), in her research as a school psycho-
logist, found it increasingly necessary for children
with learning disabilities to receive a multi-disciplinary
diagnosis from medical and educational specialists. Up
until the last ten to fifteen years, children with learning
problems had been categorized as emotionally disturbed,
mentally retarded, or sensorially impaired; none of these
categories encapsulate the learning disabled. Character-
istics of some of these learning disabled children overlap
with such impairments, but it has become increasingly more
important to view the learning disabled as a separate

category. Retardation of the learning disabled in academic



growth cannot be accounted for by any of the previous
categories.

In very early studies, Eames (1950) and Schiller
and Deigran (1969) saw one of the major problems
confronting the field of learning disabilities to be the
lack of integration and coordination of professional
efforts in the areas of diagnosis and remediation. Early
diagnosis was seen by Wedell (1970) as a way to reduce the
possible potential effects of a learning disability by
assessing the range of péssible causes of a child's.
1earning difficulties through a screening procedure to
identify those skill areas which may seem to have relevance
to the child's development and future academic success.
Experts have differed in the reports on the incidence
from 3 to 30 percent (Graf, 1975) which reflects the
disagreement as to what are the critical concommitant
features of a learning disability. More current reports
suggest the prevalence of learning disabilities to be at
12 percent (Wallace and McLoughlin, 1979) and 10 to 16
percent (Meier, 1976). Specific criteria for a more
precise identification process are as yet not completed;

Review of early screening results have indicated
that children's learning problems have been predictable
(Eaves, Kendall, and Crichten, 1974; Maitland, Nadeau and

Nadeau, 1974). Many authors propose that the child's



skills and abilities must be analyzed, specific academic
strengths and weaknesses determined, and that prescriptive
teaching to the deficit areas needed to be implemented
(Wolfsenberger, 1965; Feshbach, Adelman and Fuller,

1974; Keogh and Becker, 1974; and Book, 1980). Additionally,
it has been presumed that with the early onset of remedial
assistance, the learning disabled child will acquire the
learning skills that haVe been identified as necessary

for academic success.

In spite of the strength of the beliefs of the above
researchers; recent conflicting data provided in controlled
research with early diagnostic intervention demonstrated
that permanent habilitative results were not obtained
(Keogh and Smith, 1970; Pope, 1978; and Book, 1980). The
results of the findings of Keogh and Smith (1970) and Pope
(1978, cited in Book, 1980) demonstrated screening data
gathered during the kindergarten year consistently
predicted various types of achievement performances through
the fifth grade. The results (Pope, 1978) showed that the

individual student's test performance does not change

significantly over the first four years; In a similar
study, Book (1980) identified high-risk students at the
kindergarten age level, in which he assessed academic
progress through yearly group achievement tests in grades

one through four. ©No remedial assistance was reported to



10
be given. Results indicated that high risk students do
not improve, but consistently lag behind in their
performance when compared to low risk students.

Some comparati&e studies haVe been done to
analyze the instructional programs and methods used with
identified high risk children. Spollen and Ballif (1971)
compared high risk and normally deﬁelopingvkindergarten
children over a one year period. Their findings indicated
that the problems were not alleviated after oné school
year of remediation. Spollen and Ballif in the same
article advanced the theory that "innate differences in
developmental rate contributed to the general readiness
level"; they further suggested that intervention programs
should begin at an earlier age, éllowing more exposure to
an "organized program prior to the formal academic
programming in the first grade." This would involve
assessment for identification purposes to be done at
a preschool age.

Screening and assessment batteries for kindergarten
and preschool age levels have included a variety of skills
to be assessed: general ability/intelligence tests,
readiness tests, visual-motor perception (e.g., copying
designs), and speech and language screening tests. The
research has been directed toward identifying concommitant

critical variables involved in the learning acquisition
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process. Numerous aspects of this process should be
considered. Perhaps by studying the possible coexistence
of certain aspects of learning,. specialists may find
critiéal features such as visual-motor perceptual skills
and speech/language skills to be related closely to the

learning acquisition process.

Visual Perception, Visual-Motor Perception

and Academic/Intellectual DeVelopment

Visual Perception

A visual perceptual deficit is defined by Cohen (1969)
as a "malfunction in the Visual processing system because
of organic involvement, impairment, developmental lag or
lack of learning, or genetic inheritance". Throughout
the literature the terms "visual perceptual"” and "visual-
motor perception" are frequently combined and used
interchangeably. In an effort to differentiate between
these skill areas, visual perception will be limited to
the visual skills involving acuity and perceptual aspects
that do not involve fine motor skills. Visual-motor
perception will be the combination of viéual perception and
motor perceptual skills; this will involve the interaction
of visual perception with motor executed visual tasks.

Visual perception has been researched as a possible

causal factor for specific learning disabilities. It has
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been compared to scholastic achievement, reading
readiness, reading ability, and eventual school success.
The research findings at best are controversial.
Historically, visual perception has been thought to
contribute to academic failure. This assumption has
been based primarily upon clinical experience and
observation, and some research (Goins, 1968; Frostig
and Maslow, 1973; Kephart, 1971). SeVeral authors
found supportive correlations in their studies of
the relationship between visual perception, visual-motor
perception and scholastic and reading achievement
(Lachman, 1960; Olson, 1966; Leeds, 1971).

Conversely, many authors have concluded there is
little relationship between visual perception and reading
achievement levels (Cohen, 1969; Black, 1969; Sheingold,
1973; and Larsen and Hammill, 1975). Sheingold (1973)
cautioned that intelligence was a Variable which was not
controlled for in the general research which therefore
may have had a contaminating influence on the results.
Additionally, Larsen and Hammill (1975), in a rather
extensive review of the early literature, indicated that
in the sixty studies reviewed only six authors attempted
to control for intelligence. Larsen and Hammill's review
focused on studies dealing with measures of academic

achievement as they correlated to visual discriminations,
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spatial relations, memory, and auditory-visual integration,
and the predictive relationship between visual perception
and academic learning. They did a correlational study on
the data collected by the previous researchers and found
visual perceptual skills not to be sufficiently related
to reading and academic skills. They concluded, further-
more, that "children who do poorly in school do not differ
in visual perceptual ability from children who read at
age expectancy". It should be noted that correlational
coefficients had to meet a criterion of .35 or better
to establish "predictiVe usefulness; the median coefficients
in the comparative studies measured between .20 and .29."
Cohen (1969) compared reading readiness with visual
perception in disadvantaged urban subjects. He concluded

that visual perception (using the Keystone Telebinocular

Survey and the Frostig Developmental Test of Visual

Perception for the primary students, and a constructed,

and validated measure for seventh and eighth graders)

have very little relationship to reading achievement

level. His study used a first and second grade sample at
the pfimary age level and an intermediate sample of seventh
and eighth graders. He concluded that primary-aged, urban
disadvantaged students did poorly on visual discrimination;
and that there was little relationship between visual

perception and reading achievement at the intermediate
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level. The implications of this study were that the
seVenth and eighth grade students had oVercome a
developmental lag in visual perception. |

Sheingold's (1973) research compared visual intake
capacity by age groups ranging from five year olds to
adults using tachistoscopically presented items. Results
indicated that initial capacity for takingvin'ﬁisual
information was unrelated to age; howeVer, deﬁelopmental
differences in visual memory were present as the task
became more complex, which may have been due to the
amount of processing required. She indicated that the
processes of scanning, encoding and reversal, were
worthy of further investigation in order to better
understand the development of short-term visual memory.

Park (1969) in an opthamological study reported
developmental differences in ocular functions. He
found that many children entering the first grade
demonstratea visual immaturity, as they did not have
20/20 vision according to adult standards, but by the
end of the second year the incidence of low visual acuity
decreased, resulting in normal vision. 1In the older
children assessed, the lower visual acuity was almost .
always accompanied by a refractive error. Additionally,
Park found visual functions to have a "wide range of

physiological (muscle) fluctuations and imbalances
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influenced by stimuli on the sensory motor system",
which suggested a functional rather than organic
inVolvement, and emphasized the wide interplay of the
various parts of the brain. In his examination of the
peripheral (external) ocular mechanism, he found no
significant differences between dyslexic and normal
reading groups; however, in a few cases the ocular
mechanism demonstrated significant functional differences
between dyslexic and non-dyslexic reader groups.
Approximately one-third of his dyslexic sample
demonstrated electro-encephalogram (EEG) differences
and changes to be associated with the reading
difficulties which related to visual attention and
alertness.

From these several studies it would appear that
aspects of visual (ocular) functions are developmental
and that there are detectable EEG differences in a
portion of the dyslexic population. Dyslexic children
are not easily identified by early visual testing, but
perhaps when other variables are co-investigated, a

differentiation might be possible.

Visual-Motor Perception

Graubard (1966, cited in Leeds, 1971) found that
the deficits in visual perception were common among

children with reading difficulties, but were rarely the



only cause of reading failure. She found that deficits
in visual-motor abilities occured more frequently than
within the auditory modality. She also concluded that
there was a close relationship between the deﬁelopment
of perceptual abilities and motor abilities, and
concluded that the deviation in perceptual-motor
development was a possible contributing factor to
reading failures.

Birch and Belmont (1965) found that intersensory
integrative function improved with age. 1In their
research sample the most rapid period of development
appeared to occur between five and seven years of age.
This supported the research of Birch and Lefford (1963,
cited in Birch and Belmont, 1965) that the most rapid
period of visual-haptic, visual-kinesthetic and haptic-
kinesthetic integrative competence occured at these
early ages. It appears that during the early school
ages, that highly significant changes are developing in
the sensory integrative processes (involving tactile,
kinesthetic, vision, and audition). Birch and Belmont
(1965) advance the theory that possibly "intermodal
integration is merely the prerequisite to the reading

skill, whereas the intellectual competence affects the

level to which the skill is acquired". Reading in these

early developmental years could be more related to the

16
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auditory and visual integration function rather than
intelligence; as the child ages, the auditory-visual
integration stabilizes and is no longer as significant
in the development of reading as intelligence.

Lachman (1960), in a study comparing reading
ability and perceptual-motor deﬁelopment (using the

Bender-Gestalt Test) in eight to twelve year olds in

remedial reading clinics, again found implications
suggesting visual-motor skills to be deVelopmental up
to eight to nine years. Poorer visual-motor ability or
"distortions" were noted in the younger age group of
eight to nine years. The distortions occured more

frequently with the reading disability children than with

normal children, but when the reading retarded and
emotionally disturbed children were compared with
normals, the difference fell below a statistically
significant 1level.

In a later study, Szliwowski (1969) in critiquing
the work of Bibace and Hancock (1969) also found the age
level of seven to eight years to be a developmental age
when many of the so-called "higher cognitive functions
are just being acquired and where there is nothing
pathological about (these functions) being used in a less

than perfect way."
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Singer and Brunk (1967) administered a series of
perceptual-motor tasks to third and fourth grade children
who were rated high or low on intelligence tests to
determine whether or not they would demonstrate higher
or lower perceptual motor skills. There appears to be
little relationship between success on the Figﬁfe-

Reproduction Test and intellectual ability. From the

results of their study, it was hypothesized that the
largest relationship between perceptual-motor variables
and Verbal materials appears in early childhood, and that
with increasing age, achievement becomes more task
specific.

Much of the research appears to imply a possible
developmental factor to wvisual acuity, visual perception
and visual-motor perception between the ages of five to
nine years. This period also appears to be the
cognitive developmental period. Academic assessments
can be used during the early school age years of
kindergarten through fourth grade to assist in the
identification of learning disabilities during the early
years, but during the developmental preschool years when
children are developing their pre-academic skills, these
tests cannot be used. Researchers must then consider
the assessment of the development of motor, speech and

language skills which have been developing and are
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necessary foundations for their academic success. Perhaps
it is possible to find deVelopmental language variables
which would help in the early ‘identification of language

and learning disability.

Language Development,. Visual-Motor Integration

and the Learning Disabled Child

In the search for co-variables between learning
disabilities and speech and language disorders, researchers
have compared verbal intelligence, visual perception,
visual-motor perception and coordination to speech and
language development. There does appear to be a co-
relationship between language acquisition and the learning
acquisition process. Currently the literature does not
agree on the variables which are co-developing and

pertinent.

Verbal Cognitive Functioning

Does the cognitive, verbal functioning of a child
co-develop with visual perception and visual-motor
coordination? Does cognitive verbal deyelopment
co-develop with reading performance? Both Weiner (1969)
and Richman (1979) hypothesized that there would be a
significant difference in the perceptual abilities
demonstrated with children haVing a high performance/

low verbal profile (HP/LV) on the Wechsler Intelligence




20

Scale for Children (WISC) and the normal control group.

Weiner (1969) compared cognitive functioning of language
deficient children with a normal control group of six to
eight year olds. Language déficiency was defined as a
Verbal intelligence quotient (IQ) below 90 and at least
a 15 point difference below the performance IQ. The
control group was matched to the experimental group by
performance IQ and age, but differed significantly in
verbal IQ. A series of perceptual tests designed to
measure the input and output modalities were administered.
All subjects were post-tested one year later to Validate
the stability of the language deficiency criteria. The
language‘deficient subjects demonstrated significantly
weaker skills on visual tasks when combined with motor
ability to copy geometric designs. Additionally, all
auditory modality tasks were significantly weak. Weiner
concluded that the difficulty did not rest in the visual
perception of forms or in the motor area separately,

but in the integration of the wvisual and motor systems,
as in the act of copying geometric designs.

In a later study, Richman (1979) examined verbal
skills of children with high performance/low verbal WISC
profiles in an effort to identify sources of language
impairment, and the relationship between language

variables and reading achievement. Richman's results
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do not indicate that a HP/LV profile on the WISC is

indicative of reading problems, as she found a significant

proportion of these children read at or above grade level.

(Dunn, 1959) to yield high scores for the poorer reading

groups. The Hiskey-Nebraska Test of Learning Aptitude

(Hiskey) was found by Richman to proVide more important
information regarding reading success and expectation for
the HP/LV child. This test emphasizes verbal "mediation"
with skills in categorization, verbal labeling, concept
formation, and memory. Richman suggested that cognitive
functioning and language be further in&estigated to
assist in the understanding of the causal factors for
children with language related learning disabilities.
Results from the Weiner (1969) and Richman (1979)
studies suggest that language is a variable which should
be researched for possible causal factors relating to
the learning process. Weiner also found visual-motor
integrative skills to be weak in the HP/LV WISC profile
child. It would appear then that language development
and visual-motor perceptual processes céuld possibly be
variables which relate to the learning process and quite
feasibly be critical factors in the identification of a

learning disability.
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Language Development and Visual-Motor Integration

In an extensive review of the literature, Wedell
(1969) found language and perceptual motor processes
to be the most crucial factors relating to a child's
conceptual development; he found little information
available on the deVelopment of specific skills related
to the learning acquisition process.

Underdeveloped speech and language, and Visual
perception and memory of picture series were studied by
TsvetkoVa (1974) in an effort to determine the concommi-
tant aspects of preschool children's speech and language
development. Subjects were asked to memorize series of
pictures with both verbal and non-verbal responses reéuired.
Tsvetkova concluded from the study that children with
speech and language defects are also defective in visual
perception and memory. She found a developmental
sequence in children's speech that indicates a close
relationship in visual and auditory perception, and motor
reactions, and further concluded that, if there is a
defect in the child's perceptual or motor processes, it
will negatively affect the development and quality of
speech. It should be noted that intelligence was not
controlled in this study. In fact, 10 of the 50 subjects
were considered mentally retarded.

Karnes, Teska, and Hodgins (1970), in their compari-

son of the differential effects of four preschool classroom
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models, found an interrelationship between visual-motor

skills and language development. The classroom models
represented a continuum of styles: traditional, community-
integration, Montessori and an experimental class which
stimulated and required the appropriate Verbalizations at
every stage of task involVement-of»their motor performance.
All of the groups were pre- and post-tested with the

Stanford-Binet Individual Intelligence Scale (1960) and

with subtests of the Illinois Test of Psycholinguistic

Abjlities (1961). The children in the experimental class

demonstrated the greatest gains on the Stanford-Binet IQ

(over a 14 point mean gain) and the ITPA subtests of
motor-encoding, visual-motor sequence, auditory-vocal
sequence, and visual decoding. The traditional class
showed modest gain, the community-integrated class
showed little progress, and the Montessori class showed
the least gains. It would appear from practical
application of sensory or perceptual motor and verbal
expression that there is some interrelationship between
visual-motor skills and verbal language.

Language is described by Bloom (1980) as "the
mechanism, the code, the actual shape and configuration
of sounds, words and their structures". This refers to
the phonological structure -- the sounds which make up
our language; the morphological structure -- the smallest

units of language which carry meaning; and the syntactical
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structure -- the use of words plus their word order
meaningfully placed into the sentences of the language.
Perhaps it is the breakdown of one of these systems that
could assist in the prediction of learning difficulties.
Bloom concludes from a literature review and clinical
experience that the best way to understand language
disorders is to study the Variations of language
development within the individual child who is demon-
strating specific difficuity in acquiring language. In
a longitudinal study of one child's Vocabulary and syn-
tactic development, she saw that his language behaviors
varied from the norm, but were consistent and regular in
their own pattern. This child's deﬁelopment was followed
over a five-year period; at the age of eight he was
diagnosed as having a learning disability, and was
demonstrating the same difficulty in acquiring reading
and writing skills as he did in the earlier years with
language acquisition.

The predominant assumption in the edgcational
literature is that there is a relationship between
language disorders and learning disabilities; language
is seen by many as a basis for a disability (Wedell,
1969; Wiig and Semel, 1973; Tsvetskova, 1974; and
Richman, 1979). Bloom (1980) views a language disorder
as a learning disability, and further proposes that

language-learning disabled children haVe "learning-
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based language problems rather than language-based

learning problems".

Regardless of which causal factor comes first,
there does appear to be a relationship between the
deVelopment of language skills and the acquisition of
academic skills of reading and writing. There also
appears. to be an interrelationship between Visual—motor
integration and language. This relationship between
language and visual-motor integration seems to be

detectable at the preschool age.

" Syntactical Language and Articulation

Is it possible to detect co-developing variable
differences in the preschool child's speech and language
development and his visual-motor coordination skills?

Do the aspects of syntax and articulation of speech
development co-vary?

Syntactical language development of the learning
disabled child is a relatively unresearched aspect of
language development. Both Wiig and Semel (1973) and
Andolina (1980) compared the syntactical language of
the learning disabled child to that of the normal child.
Wiig and Semel (1973) compared the comprehension of
linguistic concepts requiring logical syntactical operation
between a control and experimental group. Their results

indicated that the learning disabled child made more errors



+than the controls. The learning disabled frequently
demonstrated difficulty with the sequence of critical
elements and the comparative relationship involving

two or more elements presented; additionally, they
demonstrated more difficulty with abstraction and
generalization, as well as delays in the logical
development of‘their syntax. The authors, howe?er, found
that even though the logical grammatical structure was
impaired, improvement was noted following a six week
remediation program.

In a later study, Andolina (1980) compared the
syntactical language and vocabulary of learning disabled
and normal children. Subjects ranged from seven to
thirteen years of age and were divided into four age
groups. Syntactical maturity and vocabulary richness
were measured after the stimulus of a silent moVie; the
subjects were then asked to explain the movie, and
syntactical and vocabulary maturity was measured from
the context of their explanation. A developmental trend
was noted in both syntactical language and vocabulary.
The acquisitional growth patterns of the'two groups were
different; the learning disabled children demonstrated
gradual control of syntax and vocabulary while normal
children demonstrated rapid periods of growth in the
primary and intermediate grades. From the work of Wiig

and Semel (1973) and Andolina (1980), it would appear

26



that there are differences in the syntactical development
of language between learning disabled and non-learning

disabled children.

Are there also differences in the articulatory
deVelopment within the learning disabled population? One
study has been noted in the literature to have compared
children with previously identified articulation
deficiencies to visual-motor coordination skill
development. Lawrence and Potter (1970) studied the
possible correlation between Visual—motor learning
disabilities and articulation disorders in preschool
and primary grade children. Children from a speech
and hearing clinic having articulation problems were
compared to a control group without articulation

problems. The Peabody Picture Vocabulary Test' (PPVT)

(Dunn, 1960) was used as a screening measure of

intelligence and the Developmental Test of Visual-Motor
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Integration (Beery and Butenica, 1967) was used to measure

the degree of visual perception and motor behavior
integrated. The subjects were matched according to age,

race, and scores on the PPVT. Statistical analysis of

their study indicated that those children having articula-

tion defects showed a significantly higher degree of
disability in visual-motor integration skills.
Review of the literature indicates that there are

developmental factors in visual-motor coordination skills

14
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syntactical language proficiency and articulation
proficiency. Differences and delays in these areas
seem to be demonstrated by children having learning
difficulties and/or learning disabilities. HoweVer,
no study to date has compared.ﬁisual—motor coordination
to articulation proficiency and syntactical language
development. Are Visual-motor skills co—deVeloping
with articulation proficiency? Do.Visual—motor skills

co—deVelop with syntactical language?



CHAPTER III

METHODS AND PROCEDURES
Subjects

The subjects for this in&estigation consisted of
twenty-nine preschool children selected from one hundred
and thirty-nine children who were screened from Portland
area preschool and daycare centers. The subjects met the
following criteria:

1. The subjects were of a preschool age,

four years to four years, nine months,
and were not enrolled in a kindergarten
program.

2. None of the subjects had known organic

motor dysfunctions nor did they wear
corrective lenses.

3. A signed consent form for participation

in the study was obtained for each subject
(Appendix A).
4. The subjects copied geometric forms from

the Developmental Test of Visual-Motor

Integration and received an age score

eight months (one standard deviation) or
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more above their chronological age, or
eight months (one standard deviation) or

more below their chronological age.
Instrumentation

Developmental Test of Visual-Motor Integration (VMI)

The Developmental Test of Visual-Motor Integration

(VMI) (Beery and Butenica, 1967) consists of a series of
geometric forms to be copied as a paper and pencil task.
It has norms for children between the chronological

ages of two to fifteen years, eVen though it was originally
designed for preschool and early primary grades. The VMI
involves only the copied reproduction of geometric forms
in which the child draws the form directly from the
stimulus without demonstration. No memory skills are
required. The VMI can be administered in a small group

or individually. Scoring criterion is well-defined in

the manual. A visual-motor integration (VMI) age is
established for each subject. Separate norms are provided
for male and female subjects. Geometric forms have been
found to be familiar to children of varYing socio-

economic backgrounds.

Peabody Picture Vocabulary Test (PPVT, Form A

The Peabody Picture Vocabulary Test (Dunn, 1965)

is designed to provide an estimate of the subject's verbal
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intelligence based upon their receptive vocabulary. This
test does not require oral responses; the subject indicates
the response choice by pointing to one of four stimulus
plates. There are two forms with separate test records

and norms for ages two years, six months to eighteen

years.

Templin-Darley Diagnostic Test for Articulation

The Templin-Darley Diagnostic Test for Articulation

(Templin and Darley, 1960) is designed to eValuate an
individualfs production of the speech units {(phonemes) of
the language. The complete diagnostic test includes a
battery of 141 items, and itemizes articulatory data into
diagnostic subgroups: consonant singles; pressure
consonants; consonant clusters, vowels; and diphthongs.
Standardized norms on the Templin-Darley begin at the
three-year level. The age levels indicate the age by
which 90 percent of the normative sample with average

intelligence correctly articulate speech sounds.

Carrow Elicited Language Inventory (CELI)

The Carrow Elicited Language Inventory (Carrow, 1974)

uses sentence imitation to sample a child's receptive and 4
expressive production of grammar. It attempts to measure
not only what a child produces, but also what he is capable

of producing through the use of items which represent a
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wide range of grammatical complexity. The grammatical
categories covered by the test are: articles, adjectives,
nouns, noun plurals, pronouns,‘verbs, negatives, contrac-
tions, adverbs, prepositions, demonstratives and
conjunctions. There are additionally five categories of
error types: substitutions, omissions, additions,
transpositions, and reversals. Percentile ranks and
standardized stanine scores correspond to specific raw
scores, and are applicable to children between the ages of

three years and seven years, eleven months.
Procedures

The study proceeded in two experimental stagés. The
testing on each subject was completed within a one month
period or less. During the first stage the subjects were
screened for differences in visual-motor coordination
skills with the VMI. This test was administered in small
groups of two to four, and occasionally, individually.
These sessions took approximately five minutes. After the
VMI screening, twenty-nine children were selected as
having age scores of eight months or more above their
chronological age, or eight months or more below their
chronological age. Fourteen subjects were designated as
having "high visual motor integration" (high VMI) and
fifteen subjects were designated as having "low visual

motor integration" (low VMI).
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In the second stage, the twenty-nine subjects chosen
for further assessment were tested with the PPVT, the CELI,

and the Templin-Darley Test for Articulation. The PPVT

was used to screen out those children who were below a
certain mental age based upon their receptiVe Vocabulary
ability.b All subjects met a criteria of 90 or above on
the intelligence quotient measured on the PPVT. All scores
on the PPVT ranged between 90.aﬁd 118 with a mean of 104.
Continuing in the second testing session, articulation
proficiency and syntactical production were assessed. In
the second session of testing each child participated for

20 to 30 minutes. The Templin-Darley Diagnostic Test for

Articulation was given using the picture stimulus, and

verbal stimulation/repetition as needed. The administration
of this test took approximately ten minutes, and the scoring

was done during the test time. The Carrow Elicited Language

Inventory which uses sentence imitation was recorded on
audio tape to limit the length of the test session, without
on-site scoring and to ensure scoring validity. The
administration of this test took approximately five to

ten minutes. The scoring was done aftef the test was

completed.
Statistical Analysis of Data

After the articulation testing and the language

testing, the subjects demonstrating "high visual-motor



34
integrative skills" and those demonstrating "low visual-
motor integrative skills" were compared according to their
articulation proficiencies, and their syntactical language
abilities. Those children who scored eight months or more
above their chronological age on their teét of visual-motor
integration were designated as "high Visu;l-motor
integratiVe"»(HVMI) skilled; and those children who scored
eight months or more below their chronological age were
designated as "low visual-motor integrative" (LVMI)
skilled. |

Two one-tailed t-tests for independent measures were
computed to assess the significance of different perfor-
mance levels of the high and low visual-motor integration
groups with respect to articulation and syntactic language
abilities, respectively. 1In addition, it was determined
that a statistic that is inSensitive to the effect of
extreme scorers would provide additional information for
this data analysis. Therefore, two Chi Square statistics
were computed from two tables, one each for the articula-
tion and the syntactic data. Median scores were used to
divide high scorers from low scorers on the dependent

variables.



- CHAPTER IV
RESULTS AND DISCUSSION
Results

The purpose of this study was to compare.Visual—
motor integrative (VMI) abilities of preschool children
(ages 4 years, 0 months to 4 years, 9 months) with their
articulatory and syntactical debelopment. The questions
posed in this study were:

1. Do children having accelerated visual-

motor integrative skills perform at a higher
level than children having delayed visual-
motor skills in their articulation
proficiency?

Articulation proficiency was measured by the

Templin-Darley Diagnostic Test for Articulation. The

error scores of the high visual-motor integrative children
were compared to the error scores of the low visual-motor
integrative children using a one-tailed t-test for
independent measures to determine if £here is a significant
difference in performance between the two groups. The
means and standard deviations of error scores were
calculated for each group (Table I). When the low VMI
children were compared to the high VMI children, a t value

of .61 (d.f. = 27) was found, which was not statistically
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significant at the .05 level. A significant difference
in visual-motor integration and articulation proficiency

was not demonstrated.

TABLE I

COMPARISON OF RAW SCORES ON TEMPLIN-DARLEY
DIAGNQSTIC TEST FOR ARTICULATION SHOWING MEANS,
STANDARD DEVIATIONS, AND t-SCORE VALUES FOR
LOW VISUAL-MOTOR INTEGRATION (VMI) AND HIGH
VISUAL-MOTOR INTEGRATION (VMI) GROUPS

Test Group Mean Standard _
Raw Score . . Deviation t Score4Value
Low VMI 32.86 24.22
.61%*
High VMI 27.07 26.41
p > .05
N = 29

Due to the small sample used (N = 29), and consequent
high sensitivity of group distributions to extreme scorers,
further computation was done using the Chi Square (X2)
statistic. The analysis demonstrated differences in the
predicted direction (Table II), but fell short of
statistical significance, with X2 = .8356 (d.f. = 1).

This analysis further verifies that there is not a
significantly higher performance on articulation proficiency

by high VMI individuals when score extremity is not a

factor. No evidence supporting a significant difference
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in high visual-motor integration skills and level of

articulation proficiency was found.

TABLE II

GROUP DISTRIBUTION OF SCORES ON
TEMPLIN-DARLEY TEST FOR ARTICULATION
USING CHI-SQUARE ANALYSIS

Error Scores on

Templin-Darley Artic. ..Low. VMI . High VMI | TOTAL

Fewer Error Scores 6 8 14

Greater Error Scores 9 6 15

TOTAL 15 14 29
2

X" = ,8356, p > .05 (d.f. = 1)

2. Do children having accelerated visual-motor
integrative skills perform at a higher level
than children having delayed visual-motor
integrative skills in their syntactical
language ability?

Syntactical language ability was measured by the

Carrow Elicited Language Inventory (CELI). The syntactical

error scores on the CELI of the high visual-motor integra-
tive children were compared to the syntactical error
scores of the low visual-motor integrative children using
a one-tailed t-test for independent measures to determine
if there was a significant difference in the performance

of the two groups. The means and the standard deviations




38
were calculated for both groups (Table III). When the

high VMI children were compared to the low VMI children,

a t value of 1.85 (d.f. = 27) was found, which was
statistically significant (p < .05). This supports

the hypothesis that high visual-motor integrative

ability preschool children perform with higher syntactical

language ability.
TABLE IIT

COMPARISON OF RAW SCORES ON THE CELI,
SHOWING MEANS, STANDARD DEVIATIONS, AND
t-SCORE VALUES FOR LOW VISUAL-MOTOR
INTEGRATION (VMI) AND HIGH VISUAL-MOTOR
INTEGRATION (VMI) GROUPS

Mean Standard
Test Group Raw Score Deviation t'SCOre Value
Low VMI 25.20 8.71
t = 1.85
High VMI 19.57 7.52

*p < .05

Visual inspection of the data clearly indicated the
presence of extreme scores in this small sample. There-
fore, it was desirable to analyze the data with a statistic
that was not sensitive to score extremity and a Chi Square

(X2) was computed. When the X2 analysis was performed, a
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disproportionately low number of high scores on the CELI
and high VMI were found. The differences within the
entire sample were not in the predictable directions.

The value of»X2 was .3878 (d.f. = 1), failing statistical
significance at the .05 le&el of confidence. On the

basis of this follow-up data analysis, there is not
supporting evidence that children with higher Qisual—motor

integratiVe skills also demonstrate high syntactical

language abilities (Table IV).
TABLE IV

GROUP DISTRIBUTION OF SCORES ON
CARROW ELICITED LANGUAGE INVENTORY (CELI)
USING CHI SQUARE ANALYSIS

Scores on CELI Low VMI Group High VMI Group| TOTAL
Fewer Error
Scores 8 > 13
Greater Error
Scores 8 8 16
TOTAL : 16 13 29
2

X" = .3878, p >.05 (d.f. = 1)

Discussion of Results

The second question in this study dealt with the

experimental comparison of visual-motor integrative



abilities and syntactical language ébilities. The data
in this study were analyzed by a one-tailed t-test, and
was found to be marginally significant. However,
according to Gﬁilford (1956) , "If there is good reason
to believe that if the population distribution is not
normal but is seriously skewed, and especially if the
samples are small, the t-test does not apply." Further
computation was done with the Chi Square statistic,
which is insensitiVe to the effects of extreme high

or low scores. Using the additional Chi Square Analysis
as a follow-up procedure, supporting evidence is not
given that children with higher visual-motor integrative
abilities also demonstrate higher syntactical language

abilities.
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It appears to this investigator that several factors

could have contributed to the above results. First,
there may have been a selection bias, initially, as all

subjects in this study were required to have a signed

parental permission slip. This may have excluded subjects

who would have normally been included in a random
sampling. The sample size (N = 29) Was also small, and
was possibly not representative of a random population
sample.

Secondly, the initial qualifying criterion of one
standard deviation (eight months deviation from chrono-

logical age) difference on the Beery VMI was possibly



not an adequate criterion; perhaps the subjects were
not extreme enough in their.&isual—motor integration
differences, and the qualifying criterion needed to
be greater than a one standard deviation difference.
Third, current research findings (Wallace and
McLoughlin, 1979) indicate that from a normal population
sample, only 12 percent of school age children are
considered learning disabled. Perhaps then out of
the total study sample, only a few subjects could be
expected to demonstrate this agreement. Table V
displays the individual subject's Yﬂ; score deviations
from chronological age by number of months, and the
CELI test error scores. Two subjects (LVMi—l4 and
LVMI-15) demonstrate VMI scores beyond two standard
deviations; these subjects also demonstrated high
error scores on the syntactical testing with the CELI.

The high VMI subjects' scores are displayed in this
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discussion but no subject was two standard deviations above

his chronological age in visual-motor intergration skills.

Complete tables of all data collected are displayed in
the appendices.

It would seem from these data that a correlation
between low visual-motor integration skills and low
syntactical language skills does not exist at the

preschool age level. 1If there is a significance, it
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would be demonstrated in the extreme scores which fall

below two standard deﬁiations.

In response to the first question, the data from
this experimental comparison of Visual—motor integratiVe
abilities and articulation proficiencies indicate there
is not a significant difference.when,Visual—motor inte-
gratiﬁe skills are used as qualifying criteria for
early identification of learning disabilities. Several
factors could haVe contributed to these results. First,
perhaps it should be considered that visual-motor
integratioﬁ not be used aé an initial qualifying criterion
measure as a possible indicator for learning disabilities
prior to the’academic experience. Second, the initial
qualifying criteria of one standard deviation (eight
months in chronological age) on the VMI was inadequate,
and the severity of the subjects was insufficient to
designéte a significant difference in visual-motor skills.
However, a study done prior to this (Lawrence and Potter,
1970) compafed children previously diagnosed as deficient
in articulation skills and found them to demonstrate a
significantly higher degree of disability in visual-
motor integration skills. It should be considered that
fine motor, VMI skills are possibly not the primary
deficit skill area to initially identify. Children with
preViously identified articulation disorders would

perhaps better exemplify any correlation between



articulation skill and fine motor skill development.
Finally, perhaps there is a methodological issue
present here. Two statistical measures were used in the
analysis. If the present study had stopped with the
t-test, the conclusion on the statistical significance
of the correlation between syntactical language and
visual-motor integrative skills would have been
misleading. This study might be seen as a caution
to inVestigators dealing with this or other related
areas where individual differences are large and the
sample sizes are small. It would be advisable in these
cases to perform follow-up non-parametric tests that
are not sensitive to the effect which extreme high or
low scores have on t-tests and other parametric data

analysis.



CHAPTER. V
SUMMARY AND IMPLICATIONS
Summary

The purpose of this study was to compare the Visual—
motor integrative abilities of preschool children with
their articulatory and syntactical deﬁelopment. Two
questions were posed: Do children haVing accelerated
visual—motér integratiVe skills perform at a higher leVel
than children having delayed visual-motor integration
skills in 1) their articulation proficiency, and 2) their
syntactical abilities?

Twenty-nine preschool children were selected from
Portland area preschool and daycare centers on the basis
of age, parental permission for participation, lack of
known organic involvement, and ability to copy geometric

designs. Each subject was evaluated with the Developmental

Test of Visual-Motor Integration and had received a score

one standard deviation, or more, above or below their
chronological age. All subjects met a criterion of 90
or above on the intelligence quotient on the Peabody

Picture Vocabulary Test. Each child was then given the

Templin-Darley Diagnostic Test for Articulation, and the
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Carrow Elicited Language‘InVentOry to determine their

skill levels.

After the articulation testing and the language
testing, the subjects demonstrating "high visual-motor
integration”, and those demonstrating "low visual-motor
integration" were compared according to their
articulation proficiencies and their syntactical language
abilities. Two statistical measures of one-tailed t-tests
for independent measures, and Chi Square analysis were
computed to determine the significance of the high (HVMI)
and low (LVMI) visual-motor integration groups with
respect to articulation and syntactic language abilities.
Results of the t-tests indicated that there was not a
statistical difference between articulation skills of the
HVMI and LVMI group, and that there was a marginal sig-
nificance between syntax and visual-motor integration.
Further analysis demonstrated an "error" in the t-test
significance; this significance appeared to be an
artifact of extreme scores on a small sample.

From examination of the data in this study it was
concluded: 1) there was no significant difference between
visual-motor integration and articulation skills when
preschool children were identified by their fine motor
skills; and 2) there was no significant difference

between visual-motor integration and syntactical language
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skills when preschool children were identified by their

fine motor skills.

Research Implications

In this study the majority of the subjects who were
finally selected fell within one two standard deviations
from their chronological age in the visual-motor
integrative skills. Future research should definitely
use a larger population sample with an increased severity

on the DeVelopmental‘Test'of'VisuaIAMotor'Integration;

a sample demonstrating a more significant difference
(two standard deviations, and beyond) should be
considered. It also could be considered to compare only
the visual development of the preschooler to speech and
language development, which would eliminate the variable
of fine motor development.

Another study might be conducted using a larger
sample who had been previously identified as speech and
language handicapped, which then would have the independent
variable be the visual-motor integration skills. This
population could include primarily preschoolers, or could
be expanded to include a range of different developmental
ages.

Finally, it would seem that the Developmental Test

of Visual-Motor Integration is perhaps not one of the
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better indicators of early learning disabilities to be
used as an initial screening tool. It would be

recommended by this inVestigator that the Developmental

Test of Visual-Motor Integration be used only as a part

of a screening battery, and not as the initial screening.
It would appear that perhaps components of speech and
language development would be better indicators of the
skills that the preschooler brings to the beginning

school situation.
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APPENDIX A

PARENTAL PERMISSION

Dear Parents,

I am a speech therapist in the Portland schools and will be
conducting a research project for completion of a Masters degree through
Portland State University. I will be observing fine-motor coordination
skills, and speech and language development in four-year olds.

I would like to see children between the ages of four years
and four years, nine months in my study. This study would take 15
minutes of your child's time to copy geometric shapes or designs. Some
children would be requested to return for a second testing session, which
would assess speech sound, grammar, and vocabulary skills. This second
testing session would take approximately 45 minutes. Of those children
selected for the second session, any problems noted in speech and/or
language development could be shared with you and the preschool if you so
desire. Confidentiality will be maintained in the study; no names will
appear in the study, only the overall results will be used. All
children will be tested within the setting of their preschool or
day care center.

Tests to be administered:
First Session: Developmental Test of Visual-Motor
Integration

Second Session: Peabody Picture Vocabulary Test
Templin-Darley Screéening and Diagnostic
Test of Articulation
Carrow Elicited Language Inventory

If you consent to your child's participation in this study,
please sign the consent form below.

Sincerely yours,

Andrea Perry Graham
Speech and Language Therapist

I give my consent for my child

(birthdate) to be included in the speech and

language study conducted by Andrea Graham at my child's day care center.

Date Parent's Signature



APPENDIX A
PARENT PERMISSION RECORD

I give my consent for my child to participate in the speech and
language study conducted by Andrea Graham at my child's preschool
or day care center.

CHILD'S NAME BIRTHDATE PARENT SIGNATURE
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APPENDIX D

COMPARISON OF LOW VISUAL-MOTOR INTEGRATION (LVMI)
DEVIATIONS AND TEMPLIN-DARLEY ARTICULATION TEST ERROR SCORES

Chron. VMI VMI Templin~Darley
Subject Age (mo.) Raw Score Dev. PPVT Exrror Score
LVMI-1 4-9 (57) 4 -8 116 17
LVMI-2 4-0 (48) 3 -8 929 14
LVMI-3 4--8 (56) 4 -9 109 9
LVMI-4 . 4-1 (49) 3 -9 100 12
LVMI-5 4-1 (49) 2 -12 106 19
LVMI-6 4-3 (51) 3 -12 101 13
LVMI~7 4-3 (51) 3 -12 26 56
LVMI-8 4-3 (51) 3 =12 108 45
LVMI-9 4-4 (51) 3 -12 99 24
LVMI-10 4-4 (52) 3 -13 116 38
LVMI-11 445 (53) 2 -15 90 62
LVMI-12 4-7 (55) 3 -16 102 o8
LVMI-13 4-5 (53) 2 -16 90 36
LVMI-14 4-8 (56) 2 —17. 101 24
LVMI-15 4-9 (57) 3 -19 111 26

MEAN 4-5 2.9 -12.7 102.9 32.86
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COMPARISON OF HIGH VISUAL-MOTOR INTEGRATION (HVMI)
DEVIATIONS AND TEMPLIN-DARLEY ARTICULATION TEST ERROR SCORES

Chron. VMI VMI Templin-Darley
Subject Age (mo.) Raw Score Dev. PPVT "Error Score
HVMI-1 4-4 (52) 8 +8 108 11
HVMI-2 . 4-8 (56) 9 - +8 108 8
HVMI-3 4-8 (56) 9 +8 118 40
HVMI-4 4-3 (51) 8 +8 102 43
HVMI-5 4-5 (53) 9 +8 113 2.
HVMI-6 4-4 (52) 9 +12 101 88
HVMI-7 4-9 (57) 10 +9 114 21
HVMI-8 4-4 (52) 8 +9 104 4
HVMI-9 4-6 (54) 9 +10 94 64
HVMI-10 4-5 (53) 9 +10 106 9
HVMI-11 4-8 (56) 10 +10 108 6
HVMI-12 4-6 (54) 9 +10 104 53
HVMI-13 4-5 (53) 9 +11 101 18
HVMI-14  4-9 (57) 10 +11 101 12
MEAN 4-6 (54) 9 +9.4 105.1 27.07



COMPARISON OF LOW VISUAL-MOTOR INTEGRATION (LVMI)
DEVIATIONS AND CARROW ELICITED LANGUAGE

APPENDIX F

INVENTORY (CELI) ERROR SCORES

Chron. VMI VMI
Subject Age (mo.) Raw Score Dev. PPVT CELI
LVMI-1 4-9 (57) 4 -8 116 29
LVMI-2 4-0 (48) 3 -8 99 21
LVMI-3 4-8 (56) 4 -9 109 25
LVMI-4 4-1 (49) 3 -9 100 24
LVMI-5 4-1 (49) 2 -12 106 19
LVMI-6 4-3 (51) 3 -12 101 19
LVMI-7 4-3 (51) 3 -12 96 26
LVMI-8 4-3 (51) 3 -12 108 21
LVMI-9 4-4 (51) 3 -12 99 17
LVMI-10 4-4 (52) 3 -13 116 15
LVMI-11 4-5 (53) 2 -15 90 40
LVMI-12 4-7 (55) 3 -16 102 18
LVMI-13 4-5 (53) 2 -16 90 25
LVMI-14 4-8 (56) 2 -17 101 33
LVMI-15 4-9 (57) 3 -19 111 46
MEAN 4-5 (52.6) 2.9 -12.7 102.9 25.2
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COMPARISON OF HIGH VISUAL-MOTOR INTEGRATION (HVMI)
DEVIATIONS AND CARROW ELICITED LANGUAGE

APPENDIX G

INVENTORY (CELI) ERROR SCORES

Chron. VMI VMI
Subject Age (mo.) Raw Score Dev. PPVIT  CELI
HVMI-1 4-4 (52) 8 +8 108 27
HVMI-2 4-8 (56) 9 +8 108 33
HVMI-3 4-8 (56) 9 +8 118 21
HVMI-4 4-3 (51) 8 +8 102 29
HVMI-5 4-5 (53) -9 +8 113 11
HVMI-6 4-4 (52) 9 +12 101 19
HVMI-7 4-9 (57) 10 +9 114 17
HVMI-8 4-4 (52) +9 104 10
HVMI-9 4-6 (54) 9 +10 94 27
HVMI-10 4-5 (53) 9 +10 106 19
HVMI-11 4-8 (56) 10 +10 108 14
HVMI-12 4-6 (54) 9 +10 104 24
HVMI-13 4-5 (53) 9 +11 101l 11
HVMI-14 4-9 (57) 10 +11 101 12
MEAN 4-6 (54) 9 9.4> 105.8 19.6
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APPENDIX H

TOTAL SCORES FROM
LOW VISUAL-MOTOR INTEGRATION SUBJECTS (LVMI)
ON CARROW ELICITED LANGUAGE INVENTORY (CELI)

Age VMI TOTAL SCORE
Subject Sex (mo.) Dev. Raw Score Percentile Stanine
LVMI-1 M 57 4 29 33.6 - 4
LVMI-2 F 48 3 21 54.1 5
LVMI-3 F 56 4 25 41.0 5
LVMI-4 F 49 3 24 42.6 5
LVMI-5 M 49 2 ‘ 1% ) 59.8 6
LVMI-6 F 51 3 19 59.8 6
LVMI-7 F 51 3 21 54.1 5
LVMI-8 M 51 3 18 61.5 6
LVMI-9 F 52 3 15 68.9 6
LVMI-10 M 53 2 40 15.6 3
LVMI-11 F 55 3 18 61.5 6
LVMI-12 M 53 2 25 41.0 5
LVMI-13 M 56 2 33 25.4 4
LVMI-14 M 57 2 46 10.7 3
LVMI-15 F 51 3 26 38.5 5



APPENDIX I

TOTAL SCORES FROM
HIGH VISUAL-MOTOR INTEGRATION SUBJECTS (HVMI)
ON CARROW ELICITED LANGUAGE INVENTORY (CELI)

Age . VMI _ TOTAL SCORE
Subject Sex (mo.) Dev. Raw Score Percentile Stanine
HVMI-1 F 52 8 27 37.7 4
HVMI-2 M 56 9 33 25.4 4
HVMI-3 M 56 9 21 54.1 5
HVMI-4 F 51 8 29 33.6 4
HVMI-5 F 53 9 ‘ 11 ' 83.6 - 7
HVMI-6 M 52 9 19 59.8 6
HVMI-7 F 57 10 17 . 63.1 6
HVMI-8 M 52 8 10 86.1 8
HVMI-9 F 53 9 19 59.8 6
HVMI-10 F 56 9 14 71.3 6
HVMI-11 F 54 10 24 42.6 5
HVMI-12 M 53 9 11 83.6 7
HVMI-13 F 57 9 12 80.3 7
HVMI-14 F 54 10 27 - 37.7 4

MEAN 54 9 19.6 5.6
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APPENDIX J

ERROR TYPE SCORES FROM
LOW VISUAL-MOTOR INTEGRATION SUBJECTS (LVMI)
ON THE CARROW ELICITED LANGUAGE INVENTORY (CELI)

ERROR TYPES
Subject Substitutions Omissions "Additions Transpositions Reversals

RS 2 RS & RS 3 RS % RS %
LVMI-1 15 51.6 10 21.3 3 41.8 0 100.0 1 34.4
LVMI-2 9 78.7 11 18.9 1 73.0 0 100.0 0 100.0
LVMI-3 13 60.7 10 21.3 0 100.0 0 100.0 2 9.8
LVMI-4 14 56.6 18 2 55.7 0 100.0 0 100.0
LVMI-5 13 60.7 6 44.3 0 100.0 0 100.0 0 100.0
LVMI-6 11 68.0 6 44.3 0 100.0 1 23.0 1 34.4
LVMI-7 12 62.3 8 30.3 1 73.0 0 100.0 0 100.0
LVMI-8 13 60.7 4 61.5 0 100.0 0] 100.0 1 34.4
LVMI-9 11 | 68.0 4 61.5 0 100.0 0 100.0 0 100.0
LVMI-10 18 36.1 20 0 100.0 1 23.0 1l 34.4
LVMI-11 12 62.3 4 61.5 2 55.7 0 100.0 0 100.0
LVMI-12 16 46.7 8 30.3 0 100.0 0 100.0 i 34.4
LVMI-13 18 36.1 11 18.9 2 55.7 .0 100.0 1 34.4
LVMI-14 17 40.2 26 2 55.7 1 23.0 0 100.0
LVMI-15 13 60.7 9 26.2 3 41.8 0 100.0 1 34.4

MEAN 13.7 10.3 1.1 .2 o .6



APPENDIX K

ERROR TYPE SCORES FROM

HIGH VISUAL-MOTOR INTEGRATION SUBJECTS (HVMI)
ON THE CARROW ELICITED LANGUAGE INVENTORY (CELI)

ERROR TYPES
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Subject Substitutions Omissions Additions 'Transpositions Reversals

RS 2 RS & RS % RS RS 3
HVMI-1 13 60.7 12 = 18.0 0O 100.0 1 23.0 0 100.0
HVMI-2 16 46.7 11 18.9 5 23.0 0 100.0 -1 34.4
HVMI-3 7 80.2 12 - 18.0 2 55.7 0 100.0 0 100.0
HVMI-4 19 32.0 10 21.3 O 100.0 0 100.0 0 100.0
HVMI-5 8 86.9 3 70.5 0 100.0 0 100.0 0 100.0
HVMI-6 8 86.9 7 36.9 2. 55.7 0 100.0 2 . 9.8
HVMI-7 10 -71.3 5 50.8 1 7.30 0 100.0 1 34.4
HVMI-8 4 97.5 5 50.8 0 100.0 1 23.0 0 100.0
HVMI-9 9 78.7 9 26.2 0 100.0 0 100.0 1 34.4
HVMI-10 4 97.5 8 30.3 1 7.30 0 100.0 1 34.4
HVMI-11 12 62.3 12 18.0 0 100.0 0 100.0 0 100.0
HVMI-12 8 86.9 3 70.5 0 100.0 0 100.0 0 100.0
HVMI-13 6 93.4 6 44.3 0 100.0 0 100.0 0 100.0
HVMI-14 13 60.7 13 15.6 0 100.0 - 0 100.0 0] 106.0
MEAN 9.8 8.2 .8 .1 .4
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