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ABSTRACT 

The purpose of the study was to construct and begin 

standardization of a visual perception test that could be used 

as a group test by first grade teachers to identify those 

children who may develop reading disabilities as a result of 

some visual perceptual deficit. 

The Visual Perception Test was designed to measure 

various visual perceptual skills and consisted of seven sub

tests: (1) Design Copying, (2) Reversals, (3) Design Repro

duction, (4-) Framed Pictures, (5) Design Completion, (6) Spatial 

Recognition, and (7) Visual Memory. 

The subjects for the original standardization group 

comprised 139 first grade students. An additional group of 

69 first graders was later used to establish test-retest 

reliability. 

In the fall of the school year, the Visual Perception 

Test and the Metropolitan Readiness Test were administered, and 

in the spring the Stanford Achievement Test was given. The Vis

ual Perception Test was administered and readministered within a 

period of three weeks to the second group of subjects to deter

mine test-retest reliability. 
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A correlational analysis was made by computer to calcu

late concurrent validity, predictive validity, sub-test inter-

correlations, and test-retest reliability. An item analysis 

relating performance on each item to dichotomous division of 

total scores was performed by means of chi squares. 

The Visual Perception Test scores correlated signifi

cantly, at the .005 level, with both the Metropolitan Readiness 

Test total scores and the Metropolitan Reading Readiness scores 

(.770 and .691 respectively). Design Copying correlated highest 

(.678 and .607) with the two Metropolitan scores. Design Repro

duction was of next importance. 

The most important result of the statistical analysis 

indicated that the Visual Perception Test tended to predict 

reading ability, in the areas of word meaning and paragraph 

meaning, at the end of the first grade, as measured by the 

Stanford Achievement Test better than did the Metropolitan 

Reading Readiness scores. Vocabulary ability was predicted 

equally as well by the Visual Perception Test and the Metro

politan Reading Readiness scores. 

The Visual Memory sub-test showed the highest correlation 

with the paragraph meaning and vocabulary sub-tests of the Stan

ford Achievement Test. The significance of Design Copying as a 

predictor of reading ability was also demonstrated by its high 

correlation with word meaning and paragraph meaning. 
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The Visual Perception Test total scores showed high test-

retest reliability (.928) as did the great majority of the sub

tests. Conversely, intercorrelations among sub-tests were 

comparatively low, indicating that the individual sub-tests were 

measuring different abilities. Results of the item analysis per

formed by means of chi squares yielded results showing thirty-

eight of the forty-two items to be significant, thirty-four beyond 

the .001 level. 

It was concluded from the study that the ability to under

stand part-whole relationships and to differentiate and integrate 

simultaneously, as measured by the Design Copying sub-test, is an 

important adjunct to readiness and a significant predictor of 

reading achievement in the first grade. 

Visual Memory and the ability to remember a sequence of 

three geometric forms assumes a vital part in predicting reading 

achievement in areas of word meaning, paragraph meaning and 

vocabulary. 

As a predictor of reading achievement, a test of the type 

constructed for this study may be used as a substitute screening 

device in place of presently available readiness tests. 

It was further concluded that the results of this research 

support the implication that if readiness tests are to be diag

nostic, more tests related to design copying and visual memory 

should be incorporated in the batteries. 



- _ xi 

Additional research using larger sampling populations for 

more complete standardization and for the formulation of develop

mental age norms for scoring purposes would be profitable. 



INTRODUCTION 

Visual perception has long been regarded as one of the 

primary prerequisites for reading. A vast array of research 

studies lends support to this statement. A review of currently 

commercially available tests related to visual perception re

veals a diversified host of instruments. However, the majority 

of these test instruments must be individually administered, 

must be interpreted by trained personnel, and are costly. Many 

of the tests are designed for children eight years of age and 

older. 

It would appear that no simple and inexpensive instru

ment has been devised that can be employed as a group test by 

first grade teachers in an effort to identify which children 

will encounter difficulty in reading as the result of visual 

perception problems. The problem, therefore, lies in the con

struction of a test which will provide differential diagnosis 

in the area of visual perception, be short enough to maintain 

the span of attention of first graders, be inexpensive enough 

to be used as a test in determining reading readiness as well 

as disability for all first grade children, and require no more 

administrative skill than is possessed by the average first 

grade teacher. It was the purpose of the presently reported 
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study to develop a visual perceptual test to meet these criteria 

and to begin standardization of such an instrument by comparing 

scores obtained from it with those from the Metropolitan Readi

ness Test and the Stanford Achievement Test. Test-retest reli

ability, concurrent validity and predictive validity were also 

established. 

The test was designed to be eclectic in content and 

based upon the research of such investigators as: Goins (1958), 

E. Gibson et al. (1962a), Piaget and Inhelder (1963), Ilg and 

Ames (1951, 1965) , Frostig (196H-) , De Hirsch (1963) , De Hirsch, 

Jansky, and Langford (1966), Weiner, Wepman, and Morency (1965), 

Barrett (1965b), Kass (1962), and Vernon (1962). 

In a rather complete study by Langman (1960), specific 

visual perceptual skills necessary for reading were compiled. 

Among those named by Langman were spatial relationships, per

ception of the printed word as a pattern unit, perception of 

words as a pattern with internal and external design, perception 

of words as a sequence of patterns, and patterns changed in ori

entation. The experimental visual perception test designed for 

the present study incorporates tests relative to these skills. 

The study attempts to show the value of such a test in 

diagnosing and predicting which first grade children will de

velop reading problems as a result of some deficit in the area 

of visual perception. 



REVIEW OF THE LITERATURE 

The literature in the field of perception is vast. This 

review has been divided into six sections: theoretical aspects 

of visual perception and their significance to reading develop

ment, current commercially available tests of visual perception, 

research related to measurement of perceptual factors pertinent 

to reading disability which are not measured by commercially 

available tests, tests of visual perception described in research, 

multifactor tests, and research related to visual perceptual 

training. 

Theoretical Aspects of Visual Perception and Their 

Significance to Reading Development 

The literature is replete with research findings denot

ing the importance of visual discrimination and visual percep

tion as prerequisites for reading. Many reading disabilities 

have been attributed to deficiencies in these areas. 

Numerous perceptual theories present diverse positions. 

No individual theory appears to the writer to explain all per

ceptual phenomena. Gestalt theorists claim the significance of 

configuration. Hebb (194-9) stresses the importance of and the 

slow development of early perception. Some of the newer con

cepts derive from differentiation theory (Gibson and Gibson, 1955), 

3 



<+ 

mediation theories (Osgood, 1953), and information theories 

(Fitts, 196M-) , as well as from the developmental theories of 

Piaget and Inhelder (1963), and Ilg and Ames (1965). 

Perception has been comprehensively defined in various 

ways. Harris (1961) defines perception as meaningful experience 

brought about by sensory stimulation determined by the stimula

tion received from the external object situation combined with 

the individual's experience and his immediate mind set. Goins 

(1958) explains visual perception as an activity involving the 

use of the visual apparatus by means of which verbal symbols 

are apprehended and appropriate meanings are elicited. Renshaw 

(19M-5) views perception as a process of field organization or 

structuring which begins with mass totalities and progresses 

through unities to specific differentiations. Perceptual 

processes were defined by Vernon in 193 7 as originating in the 

excitation of the sense organs by the external environment. The 

excitation is conveyed by sensory nerves to the central nervous 

system where occurs a process of mental elaboration from which 

issues the percept. Frostig (1964) interprets perception as the 

ability to recognize stimuli including not only the reception of 

sensory impressions but the capacity to interpret and identify 

the sensory impressions by correlating them with previous 

experience. 

The rate of perceptual development is at its highest 

level between the ages of three and seven (Frostig, 1964-) . 
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Infants as young as six months have been found to discriminate 

between solid blocks with circular, square and triangular faces 

(Ling, 1941). The child from six to twelve months of age needs 

prolonged experience to learn to choose between one shape and 

another; a fact which demonstrates either that his immediate 

perception of shape is extremely limited, that he is not con

cerned with shape, or that he learns slowly. The ability to 

match shapes such as the diamond, triangle, trapezoid, and irreg

ular quadrilaterals appears to develop shortly before four years 

of age, according to Terman and Merrill (1960). At that age the 

child is able to match eight out of ten such shapes. 

Certain characteristics of shape are perceived at a com

paratively early age. Angularity is easier to discriminate than 

smooth or flat surfaces since in handling objects sharp corners 

stick out and are perceived through the medium of touch. Some

what later the child distinguishes straight edges and angles as 

opposed to continuous curved edges with a distinction between 

open and closed figures. (Vernon, 19 62.) 

The drawings of small children suggest the lack of 

recognition of the essentials of simple shapes. In this respect, 

however, another variable may be present in that the child may 

recognize the shape but lack the ability to reproduce it. After 

children have passed the scribbling stage and made an effort at 

copying shapes, the tendency is to produce all closed shapes in a 

roughly circular form whether the initial form be a circle, 
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triangle or square. The next stage illustrates a differentiation 

of curved and straight lines, with the drawing of the oblique 

lines of the triangle coming at a slightly higher age--about five 

years. The additional complexity of numerous oblique lines such 

as in the formation of the diamond is not achieved until about 

the age of seven. Perception of more complex shapes containing 

interior detail develops more slowly. Vernon (1962) concludes 

that the perception of children below six or seven years of age 

is "syncretic" in that they perceive wholes rather than details. 

They often fail to see the relation of interior detail to the 

outline. In the divided rectangle the interior crosses are not 

correctly drawn until about the age of seven. Piaget formulated 

the idea that young children have a tendency toward "centration" 

in which they regard only one part of the visual field with dis

regard of the remainder. Only at a later age does the child have 

the ability to explore the whole field systematically, comparing 

one part of it with another and perceiving the relationships of 

the parts. A developmental sequence of children's copying ability 

is presented in Table 1. 

Another important aspect of children's perception is the 

lack of attention to the orientation or spatial relationships of 

shapes (Vernon, 1962). Children recognize a triangle as easily 

when it is upside down as when it is right side up. They recog

nize pictures in a book just as easily when the book is turned 

upside down as when it is right side up. This may result in dire 



TABLE 1 

SEQUENTIAL DEVELOPMENT OF COPYING — NORMATIVE DATA 

Aue 

Source 1 2 3 4 5 6 7 

Ilg & Vertical Circle Square Triangle Diamond 
Ames Lines Cross (Vertical Divided & 

(1965) Lines Rectangle 3-Dimensional 
First) (5'j yrs.) Figures 

Piaget & Scribbles (no Closed & ' Square Integrate 
Inhelder variation) open shapes separated one design 
(1963) distinguished. from within 

Square & triangle. another 
triangle not Circle Rhombus 

distinguished separated 
from circle from 

ellipse 

Terman Cross Square Diamond 

& (53?0-3 to 3'.; yrs) Triangle 
Merrill Vertical Line 
(1960) (80/ 3-3 to 3'j yrs) 

Bender Scribbles— Differentiated Rapid differentiation. Directional tendencies 

(1938) into loops & clockwise and horizontal (1938) 
circles Loops & circles Closed Increase 

into closed squares in obliquity 
squares & in oblique X number of 

cross. Vertical position. combinations 
& horizontal lines Cross 

(5 yrs.) Wavy lines 
(6 yrs) 

Gesell Scribbles Vertical Circle Cross Square Diamond 
(1940) Stroke Triangle (6'. i'rs0 
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consequences when the child is unable to distinguish a shape from 

its inverted form, such as discrimination between "n" and "u." 

He may also make no distinction between left and right and tend 

to confuse shapes such as "b" and "d" which differ only in 

their spatial orientation. 

The normal developmental sequence, maturational and 

learning process of any child, may be seriously interfered with 

by neurological impairment and dysfunction (Bender, 1938), 

(Koppitz, 1966). Depending upon the locus and extent of the 

brain lesion, the integrative function of the individual is 

lowered. Perception of part-whole relationships may be poor, 

visual-motor coordination affected, and reproduction of geo

metric forms may exhibit rotation, perseveration, distortion, 

fragmentation, poor integration, and an inability to distin

guish figure-ground. 

Letters are two dimensional geometric forms and the 

discrimination and perception of letters in isolation, embedded 

in words, and embedded in sequences of words separated by spaces 

are assumed to represent rising levels of complexity. Letters 

have visual spatial structures with distinctive characteristics 

which lend themselves to differentiated responses. Reading, 

therefore, depends, among other processes, upon perception. 

The process requires the ability to organize parts into a mean

ingful whole and calls for a high degree of integrative 

competence (De Hirsch, Jansky, and Langford, 1966). 
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What are the specific areas of visual perception that 

comprise functions which have implications for reading? Among 
I 

those to be considered are: (1) spatial orientation and rela

tionships, (2) size and shape constancy, (3) visual-motor co

ordination, (4-) figure-ground, (5) position in space, (6) closure, 

and (7) visual memory. 

Spatial relationships are defined by Frostig (196H-) as 

the ability of an observer to perceive the position of two or 

more objects in relation to himself and in relation to each 

other. Any number of different parts may be seen in relation 

to each other and all of them may receive approximately equal 

attention. Children with deficits in spatial relationships 

lack the ability to perceive sequence of letters in a word, 

seriously hampering their reading ability. Map reading, 

systems of measurement, and interpreting graphs may also be 

difficult. 

Size constancy may be defined as the tendency to per

ceive a familiar object as of a certain standard size, despite 

moderate variation in its distance, from the observer or in 

other viewing conditions. Shape constancy allows the child to 

perceive an object as possessing invariant properties, such as 

shape, position and size, in spite of the variability of the 

impression on the sensory surface. Two- and three-dimensional 

forms are recognized as belonging to certain categories of 

shapes, whatever their size, color, texture, mode of 
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representation, or the angle seen by the perceiver. Deficits in 

this area seriously interfere with reading in that the child is 

unable to recognize words he knows when they are seen in unfa

miliar context, size or print. A word or symbol well-known in 

one form, size, shape or color may become entirely unfamiliar 

when presented in a new orientation. 

Visual-motor coordination is a relevant adjunct to read

ing and academic learning. It includes a visually perceived 

stimulus, associative processes, and central nervous system 

processes, followed by a motor response. Quality of response 

may be affected by developmental lag in perceiving visually, low 

level motor response, or integrative difficulties (Di Meo, 1967), 

(De Hirsch, Jansky, and Langford, 1966). Well-directed eye move

ments are a prerequisite for reading, while eye-hand coordination 

is a necessity for writing. 

"Figure" in figure-ground is that part of the field of 

perception which is the center of the observer's attention. An 

object cannot be accurately perceived unless it is perceived in 

relation to its ground. A perceived stimulus is structured as a 

"figure" against a "ground." The contour bounds the area which 

is organized as the figure (Wertheimer,- 1958) . In relation to 

reading, this ability, analagous to embeddedness, is the capacity 

of a child to discriminate letter groupings with which he is 

familiar, when they are part of or "embedded" in other word forms, 

such as "let" in the words letter, pellet, toilet and lettuce. 
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The child may also encounter great difficulty in analyzing and 

synthesizing words, phrases, and paragraphs so necessary to 

reading. 

The ability to discriminate "b" from "d" and "n" from 

"u" is a skill applied to perception of position in space, which 

has been defined as perception of the relationship of an object 

to the observer. Spatially the person is the center of his own 

world and perceives objects as behind, before, above, below or 

beside himself (Frostig, 196!+). Children are more likely to 

perceive vertical (top-bottom) reversals than horizontal rever

sals (left-right) (Newhall, 1937). Discrimination of critical 

features is initially poor at age four but rapidly improves with 

recognition of the distinctive features of graphemes, and rever

sals and rotations have almost disappeared by age eight (Gibson, 

1963b). Transformations which have been critical for object 

differentiation are undoubtedly transferred to graphic symbols 

and letter-like forms. Feldmann (1961) found that orientation 

showed changes in error type with age, from complete or mixed 

reversal errors to reverse letter errors to no errors. Children 

with difficulty in this area show inability at understanding 

words designation spatial position. In learning to read, words, 

letters, phrases, numbers and pictures appear distorted and con

fused. They are unable to differentiate letters that have the 

same form but differ in their position such as "b," "d," "p," 

and "q." They may also demonstrate difficulty in recognizing 
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the sequence of letters in a word and the sequence of words in a 

sentence. 

The Gestalt concept of closure, as applied to perception, 

refers to the tendency for open organizations of stimuli to be 

perceived as closed or closing (Wertheimer, 1958). For example, 

"C" may be perceived as "0." Another interpretation of closure 

as applied to reading is supplied by Betts (1966). Betts refers 

to closure as an integrative process of completing perceptually 

a stimulus word in which a part was previously unknown. For 

example, if a child is working with the sound of the phonogram 

"aw" as in the word "fawn" and then applies this knowledge to 

the word "hawk" he is said to be effecting perceptual closure. 

Goins (1958) interpreted closure as a strength-of-closure factor, 

or keeping in mind a figure against distraction. She stated 

that perceiving the whole in a general way—not discriminating 

clearly among its component elements such as letters, words, 

phrases—may cause as much difficulty in reading as does con

centrated word analysis and word calling. The good reader 

possesses strength of closure which permits him to attend simul

taneously to the parts and the whole. 

Visual memory is an important adjunct to reading ability 

and a criterion for reading readiness. Ilg and Ames (1965, 1951) 

found that many children, even at the ages of eight and nine, 

have great difficulty in remembering words with the same letters 

in different order. Monroe felt this memory for designs aspect 
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important enough to incorporate it in her Reading Readiness Test. 

Before training with sequences of letters is attempted, it is im

portant that the younger child be able to remember as many as 

three simple geometric shapes or three letter-like symbols that 

are presented visually for a period of ten seconds. Wood and 

Shulman (1940) report that children's inability to produce shapes 

in sequence may show only that they cannot remember it, though 

they may be able to perceive it accurately. De Hirsch, Jansky, 

and Langford (1966) state that any sequence represents an or

ganization in time and that learning to perceive, to process, 

to store, and to recall the serial order of information is a 

requisite for later reading activities. 

Current Commercially Available Tests of Visual Perception 

Present day tests designed primarily to measure visual 

perception vary from very informal, lacking adequate standardi

zation, to more elaborate instruments which require highly 

trained personnel, individual administration, and costly mate

rials. Other tests, such as readiness, aptitude, and intelli

gence, integrate visual perception as part of a commonality of 

factors. 

To eliminate redundancy in describing various tests and 

their administration, Table 2 lists tests commercially available 

together with descriptions of the test, age levels, method of 

administration and personnel required for both administration and 

interpretation. 



TABU: 2 

COMMI:RCIAU,Y AVAILABLE TKSTS OF VISUAL IT.RCI:ITION 

Title Description of Test 

Age 

Level 

Indi vidua 1 
or Croup 

Administration K Interpretation 
of Test 

Ayres Space Tost 

(19G1) 

Test measures spatial ability, per
ceptual speed and directionaJity or 
position in space. 

3-11) to 
adu 11 Indi v idua1 Test is administered and interpreted 

by trained personnel. 

Bander-Visual Motor 
Gestalt Test (1938) 

Test designed to measure eye-hand 
eoordination, perception oL' design 
and degrees of brain damage. 

3 years 
to adult 

Individua I Administration comparatively easy, 

but interpretation difficult and 
performed by trained personnel. 

Benton-Visual 
Retention Test 

(1955) 

Test of geometric forms designed 

to measure capacities to discrim

inate and copy I'tmns visually as 
well as determine degrees <>f visual 

memory. 

8 years 
to adult 

IndividuaJ Scoring is difficult and both 

administration and interpretation 
should be done by trained personnel. 

Frostig Developmental 
Test of Visual Per
ception (1903) 

A test to measure eye-motor coordina

tion, figure ground, constancy of 

shape, position in space and sp;itiai 

relationships. 

'1-8 Individual 

or 
smaJJ jjroup 

Test" is administered and interpreted 
bv professional personnel with 

Lraining ill its use. 

Illinois Test of 

Psycholinguistic 
Abilities (19G1) 

Test developed for purpose of 

i d e n t i f y i n g  p s y c h o ! i n g u i s t i c  a b i l i 
ties in areas of auditory, visual 
and vocal decoding, association, and 

encoding. 

<;-(j to 

9 

Ind ividuaJ Individually administered and 

interpreted bv trained personnel. 

Mcmdry•for Designs 

(1948) 

Test of fifteen cards to measure 
visual memory. One form of test 

measures brain damage. 

8-0 to 
aduJ I 

IndivLdual Test administered and interpreted 
by professional, trained personnel. 

Minnesota Percepto-
Diagnostic Test 

(1963) 

Test measures perceptual stability 
and accuracy in terms of degrees of 

figure rotation in copying various 

figures. 

8 to 
adult 

IndividuaJ Administered and interpreted by 

trained personnel. 



TABLE 2 (Cont.) 

Title Description of Test 

Road Map Test of 
Direction Sense 

(1905) 

Perceptual Forms 
Test (1963) 

Raven Progressive 
Matrices (1960) 

Southern California 
Figure-Ground Visual 
Perception Test 

(1965) 

Test provides objective measure of 
directional sense. Measures ability 
to orient to right or left, toward 
and away, and apply to two-dimensional 
plane. Reveals developmentaJ lag, 
dyslexia and brain damage. 

A test utilizing geometric designs to 
measure capacity to discriminate and 
to copy form and shape as well as 
measure visual memory. 

Measures the ability to organize 
stimuli presented in different spatial 
dimensions. Involves matching designs 
into matrices. 

Measures visual perception by using 
figure-ground designs of embedded 
objects and forms. 

Individual 
or Group 

Administration & Interpretation 
of Test 

Individual 

Individual 

Individual 
and group 

Individual 

Administered and interpreted by 
trained personnel. 

Administration is comparatively 

simple, but adequate interpretation 

should be performed by trained 
personnel. 

For adequate interpretation, should 
be administered by professional 
personnel. 

Administered and interpreted by 
trained personnel. 

H in 
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Description and Evaluation of Tests Designed 
to Measure Visual Perception 

As may be noted from the foregoing review of commercially 

available tests, with the exception of the Frostig Developmental 

Test of Visual Perception and the Raven Progressive Matrices, each 

of the tests must be individually administered. All of the tests 

should be given by personnel trained in their administration, 

scoring and interpretation. 

In some instances, such as the Frostig Developmental 

Test of Visual Perception, the test booklets are too costly for 

administration to all first graders in the public schools. In 

addition to these limitations, Anderson (1965) and Austin (1965) 

indicate that the testing time for the Frostig test is rather 

lengthy to hold the attention of young children; that directions 

may be somewhat confusing for smaller children; that individual 

and small group testing make it too time consuming to be used in 

most school situations; and that no children from the lower 

socio-economic classes were included in the standardization. 

In a review of the Perceptual Forms Test, Austin (1965, 

p. 8M-9) deems it advisable to eliminate the cross and the 

square and to add more difficult items to improve the predic

tive ability of the instrument. Austin says: "The test does 

not appear too effective at the age of eight. An extension of 

its effective age range, coupled with an increased accuracy of 

discrimination will result in the kind of test instrument which 

has a broader range of applicability." 
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The Illinois Test of Psycholinguistic Abilities (ITPA) 

was standardized on over 700 children and shows good reliability 

and validity. Its principal weaknesses for school use are that 

the test must be individually administered and interpreted by 

trained personnel, is comparatively lengthy and somewhat costly. 

Although developmental ages have been calculated for 

children on the Visual Motor Gestalt Test (Bender-Gestalt), the 

test is not particularly useful at younger ages since below the 

age of seven the average child copies only four of the eight 

designs. 

Raven (1960) personally states that the Raven Coloured 

Progressive Matrices yields low retest reliability coefficients 

for children under seven years of age. 

It can also be noted from Table 2 that many of the tests 

are not applicable to children of the first grade level. This 

situation coupled with the facts that only two tests are avail

able in group form and that all tests should be administered by 

trained personnel, lends further support to the conclusion that 

there is a need for a simple group test that can be administered 

by first grade teachers who in turn can put the results to use 

within their classroom teaching curriculum. 
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Battery Sub-Tests of Readiness, Reading 
Aptitude and Intelligence Tests Designed 
to Measure Perception 

Most current editions of reading readiness tests have in

corporated at least one sub-test related to visual perception and 

discrimination whether through the media of pictures, words, num

bers or geometric forms. 

The Metropolitan Readiness Test involves one test of 

matching (objects, letters, designs and words) as well as a test 

of copying letters, numbers and designs. 

The Monroe Reading Aptitude Test (Primary Form) includes 

a visual perception and a visual memory test. One involves 

memory for geometric forms while the other is a perceptual match

ing task with geometric designs. 

The Gates Reading Readiness Test, Lee-Clark Reading Read

iness Test, Harrison-Stroud Reading Readiness Profiles, Van 

Wagenen Reading Readiness Test, Diagnostic Reading Test all include 

sub-tests of visual discrimination, but they are more concerned 

with discriminatory abilities in connection with word forms, word 

details and numbers than with simple geometric forms. 

Many of the current intelligence tests incorporate sub

tests or individual tasks which involve visual perception. The 

new Wechsler Primary and Pre-School Scale of Intelligence (WPPSI) 

has one complete sub-test in copying geometric designs. The 

Wechsler Intelligence Scale for Children (WISC) has several sub

tests employing visual perception as well as visual-motor 
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coordination such as Block Design, Object Assembly, Picture Com

pletion, and Coding. 

Numerous visual perceptual tasks are included in the 

Stanford-Binet Intelligence Scale. These include Form Board, 

Picture Memories, Copying a Circle, Copying a Square, Copying a 

Diamond, Drawing a Vertical Line, Discrimination of Geometric 

Forms, and Memory for Designs. 

Visual discrimination, in. addition to conceptualization, 

is one of the basic skills utilized in the Columbia Mental 

Maturity Test. Discriminatory abilities are measured by tasks 

requesting the subject to pick out from a series of geometric 

designs or pictures the one that is "different." 

The Merrill-Palmer and The Arthur Performance Test are 

intelligence and performance instruments which employ visual per

ception by means of design copying, design reproduction and form 

boards, and other performance tasks involving size and shape. 

Each of the above-mentioned intelligence tests is again individ

ually administered by competent, trained personnel instructed in 

the use, scoring and interpretation of such instruments. 

Research Related to Measurement of Perceptual Factors Perti

nent to Reading Disability—Tests not Commercially Available 

No study in the area of visual perception as it relates 

to reading progress in the first grade can be undertaken without 

mention of Goin's classical Monograph: Visual Perceptual Abilities 

and Early Reading Progress (1958). Goins conducted an extensive 
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study on the relation of non-verbal perceptual tests to facility 

in learning to read in the first grade. Her hypothesis was that 

various types of perceptual abilities and various degrees of com

petence would closely correlate with the pupil's level of achieve

ment in reading. Fourteen tests of visual perception were admin

istered to 120 first grade children. One group comprised the 

Laboratory School at the University of Chicago and another group 

was selected from a Chicago public school. The tests were both 

timed and untimed and were purported to measure speed of percep

tual discrimination, closure, visual memory of perceived forms, 

reversals, and visual space perceptions. The results of the 

tests were later correlated with the findings of two reading 

tests administered in December and May. Based on the evidence 

of her study Goins (1958, p. 10M-) postulated that: 

Efficient reading involves the ability not only 
to hold in mind the wholeness of a word, phrase, 
or sentence but also to attend to individual 
words and at times to parts of words. Perceiving 
in a general way the whole but not discriminating 
clearly among its component elements (letters, 
words, phrases) may cause as much difficulty in 
reading as does concentrated attention on word 
analysis and word calling. The good reader 
either develops or possesses inherently strength 
of closure, thus performing both acts in harmony 
or simultaneously. 

Goins concluded that more of the perceptual closure type 

tests should be included in batteries of reading readiness tests. 

The fields of graphic and letter-like symbols as they 

might relate to the area of reading have been investigated by 
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E. Gibson et al. (1962a). The graphic symbols were line drawings 

of a geometric rather than a representational type. The study 

was concerned with the development of letter differentiation as 

related to certain critical features of letters. The aim of her 

investigation was not merely a quantitative comparison of differ

ent age levels (M—8 years) but a qualitative developmental study 

of types of error with respect to these critical features of 

letters. 

Three types of transformation which were considered crit

ical for discriminating printed letters and one type which was 

not, were selected. The three types considered critical included 

transformations of line to curve or curve to line; transforma

tions of rotation or reversal (these included a 4-5°, 90°, 180° 

rotation, right-left reversal, up-down reversal); and topological 

transformations--a break and a close. Examples of these trans

formations in letters would be line to curve, the difference be

tween "V" and "U"; rotation and reversal, the difference between 

"d" and "b" or "M" and "W"; and topological, the difference be

tween "0" and "C." The noncritical transformation choices were 

two perspective transformations--a <+5° slant right and a 4-5° 

slant back. 

An analysis of the errors showed that the perspective 

transformations which were very frequent at four years of age 

were still frequent at eight years of age. To check the valid

ity of the results, similar transformations were also prepared 

for twelve actual letters (printed capitals) and the experiment 



was repeated. All correlations were significant with a median r 

of +.61. When the transformations in the two tasks were ordered 

according to mean number of errors, the rank order correlation 

was +.87. Gibson explained the results by the hypothesis that 

children learn to detect the distinctive features of objects, 

both real and pictured and that this ability carries over to 

letter-like forms, in so far as features which have been critical 

for objects in the past are present in the set. Children develop 

an early ability to detect topological discriminations and this 

undoubtedly is transferred to the graphic symbols. Transforma

tions which have not been critical for object differentiation 

are more difficult to detect in letters. Perspective trans

formations, rotations and reversals do not indicate a different 

object but a change in position of the same object. This must 

be tolerated for size and shape constancy to be possible. Line 

to curve transformations are detected later than topological 

transformations. The perspective transformations which must be 

tolerated in reading are still relatively poorly discriminated 

at eight years of age. By way of summary E. Gibson et al. 

(1962a, p. 905) state: 

It seems that transformations of letter-like forms 
are detected even before school age if the type of 
transformation has been critical for object differ
entiation. Types of transformation which have not 
previously been critical are confused at four years, 
but, as the child progresses into early school 
years, the distinctive features of graphemes are 
detected and confusions with relevant transforma
tion types drop out. Irrelevant ones do not. 
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In more recent research, Weiner, Wepman, and Morency 

(1965) are engaged in the creation of a battery of tasks to meas

ure children's perceptual and conceptual abilities. The battery 

is to be used in analyzing the learning disabilities of children 

who have language handicaps. The Chicago Visual Discrimination 

Test was devised to provide information on the developmental char

acteristics of visual discrimination of geometric forms and rela

tionships of visual discrimination to learning tasks that involve 

visual functioning such as reading, writing, and spelling. The 

original nine Wertheimer geometric figures adapted by Bender were 

utilized in a multiple choice test. The test was administered to 

ninety children who ranged in age from five through seven years 

with IQ's of 90 or above. The test was administered both as a mem

ory task and as a matching task. In the memory task, the original 

design was exposed for five seconds and then removed. A sheet 

of four designs--the original and three erroneous ones--was 

then exposed and the child was asked to indicate the correct 

design. In the matching task, both sheets were exposed simul

taneously—the sheet with the original design and the sheet with 

the original design and three erroneous ones. The child was 

asked to point to the drawing on the four-design sheet that was 

identical with the drawing on the other sheet. The memory task 

was presented first. The results showed that the errors made by 

the children decreased significantly as age increased, and that 

there was no difference between the performance of boys and girls. 
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A further check on the original administration was made 

when the Chicago Visual Discrimination Test was administered to 

259 six-year olds. The coefficients of correlation between the 

results on the test of visual discrimination, total scores on 

the Metropolitan Readiness Test, and Wepman Auditory Discrimina

tion Test were significant at .01. The authors do not state the 

correlation. When the test was administered to fourth graders 

along with the Iowa Tests of Basic Skills (Vocabulary and Compre

hension) it was found that the correlations between memory tasks 

and reading were not significant, but the correlations between 

the matching task and reading were significant at the .02 level. 

Weiner et al. postulated that the matching task was more closely 

related to the reading task than the memory task. Current work 

on the Chicago Visual Discrimination Test involves an extended 

form of the test with additional designs. 

Feldmann (1965) reports the use of the Reading Prognosis 

Test which was designed to be predictive of future reading achieve

ment as well as to give diagnostic information about present skill 

levels of the child. The test is intended for use before formal 

reading instruction is given. The test is constructed as a 

twenty-five minute individually administered test to be given and 

scored by the classroom teacher. It measures particular skills 

in two areas related to reading achievement, language, and per

ceptual discrimination. Both skills are considered to have high 

priority among those prerequisites for acquisition of reading 



skills. A third area measures existing reading achievement levels. 

This area, called Beginning Reading, measures the achievement of 

children already learning to read without formal instruction. 

There are seven sub-tests contained in the three areas of the test. 

To date four validation studies have been carried out. The last 

validation (lDGM-) included 300 children whose socio-economic sta

tus ranged from lower class to middle class. The children were 

administered the Reading Prognosis Test at the beginning of the 

first grade and a standardized reading achievement test in June. 

Correlations of .71 to .80 were shown with the Gates Primary 

Reading Tests and the Metropolitan Reading Achievement Tests, 

showing a high predictive value for the Reading Prognosis Test. 

The perceptual discrimination test seemed to be a better predictor, 

with correlations of .50 to .85, than the language area with cor

relations of only . M-0 to . 50. One of the implications of the 

study is that the test gave diagnostic information about the po

tentially poor reader, regardless of his ethnic group or socio

economic status. 

Malmquist (1958), in a study of reading disabilities of 

first graders, constructed five different tests for measuring — 

the visual perception ability of children. The tests consisted 

of geometrical patterns or figures, visual perception of let

ters, perception of numbers, geometrical nonsense configurations 

to be matched, and types of various figures to be matched. The 

sampling population was 365 boys and girls from a school in 

Sweden. Malmquist (1958, p. 275) concluded: 
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Perception is not a unitary function or capacity 
which operates uniformly for all kinds of data. 
Instead, we are inclined to assume that visual 
perception ability is, to a great extent, 
specialized and varies with different types of 
material. We consider that we are justified in 
drawing the conclusion, from the results of these 
investigations, that visual perception consti
tutes important factors in the elementary reading 
process. 

Multifactor Tests 

The purpose of a study by De Hirsch, Jansky, and Lang-

ford (1966), was to produce a prognostic test battery which 

would identify at kindergarten age those children who are high 

risks for later failure in reading, spelling, and writing. The 

test battery was administered to 53 kindergarten age subjects 

with IQ's ranging from 84- to 116. The battery included 37 

tests of perceptual-motor and linguistic development. They 

consisted of measures of patterning of behavior, motility, gross 

and fine motor skills, laterality, body image, visual perceptual 

and auditory perceptual patterning, reading readiness, ego 

strength, and work attitudes. At the end of the second grade 

the subjects were given tests of writing, reading, and spelling. 

Half of the predictor tests correlated significantly with 

second grade achievement and the tests were a better predictor 

for girls than for boys. From the significant tests a Predic

tive Index was compiled which consisted of ten tests: Pencil 

Use, Bender Gestalt Test, Wepman's Auditory Discrimination Test, 

Number of Words, Categories, Horst Reversals Test, Word Matching, 
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Word Recognition I and II, and Word Reproduction sub-tests of the 

Gates Reading Readiness Test. De Hirsch advocated the need for 

small transition classes, from kindergarten to the first grade, 

for those children identified as high risks. 

After seven years of study and research, Ilg and Ames 

(1965), have devised and constructed tests which make up a 

developmental examination for children ages five through ten. 

The battery of tests was designed to determine developmental or 

behavioral age. The developmental examination tests fall into 

seven categories: (1) the initial interview; (2) pencil and 

paper tests—writing numbers and words, copying geometric forms, 

and completing an incomplete man figure; (3) right and left 

(adaptation of Jacobson's Right and Left Tests) ; (•+) form tests— 

Monroe's matching forms and memory for designs; (5) naming of 

animals for 60 seconds; (6) concluding interview; and (7) exam

ination of teeth—recording of both eruption and decay. In 

addition, as a supplementary test, the Lowenfeld Mosaic Test is 

often utilized. Behavior characteristics are completely out

lined for each age group, utilized in school placement and 

judgments as to school readiness. 
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Research Analysis of the Facets of Visual Perception 

Related to Reading; Disability 

Frostig and her associates in 1961 constructed a test of 

visual perception in support of the hypothesis that visual per

ception consists of several functions which work independently of 

each other. The diagnostic test includes areas of perception re

lated to figure-ground, shape constancy, position in space, spa

tial relationships, and eye-motor coordination. In 1963 Frostig 

et al. published a paper disclosing additional findings concern

ing the relation of visual perception to learning difficulties, 

poor classroom adjustment, and neurological handicaps. Work with 

the Frostig Developmental Test of Visual Perception further cor

roborated the findings of Piaget that between the ages of three 

and about seven and one-half years, visual perception is the most 

sensitive indicator of the status of central developmental proc

esses . 

Research with kindergarten and first grade children dis

playing behavior problems revealed low scores on the Frostig 

test (1963). Frostig concluded that any kind of maladjustment 

at any given age level tends to express itself in a disturbance 

of those functions which represent for that age the main develop

mental task: at this age, visual perception. 

Using the Frostig Developmental Test of Visual Perception, 

Frostig et al. (1961) found that their neurologically handicapped 

children scored much lower on the test than their age-mates, and 

that their sub-test scores showed greater scatter. These findings 



suggested to Frostig that the test may ultimately be utilized in 

the diagnosis of brain damage. The scatter among the sub-test 

scores confirmed the theory that different functions of visual 

perception can be disturbed independently of each other. 

Presently, Frostig is planning a longitudinal study which 

will follow the development of children who score low in visual 

perception in the pre-school and kindergarten years to find if 

difficulties at these age levels are signs of maturational lag 

or if such disabilities are likely to continue, producing such 

serious consequences as severe learning problems, drop-outs, and 

delinquency. 

In a recent study involving the Frostig test, Olson (1966) 

attempted to determine if the test predicts specific reading 

difficulties such as paragraph comprehension, word recognition, 

hearing sounds in words, visual memory, using reversible words 

in context correctly, and synthesizing words in context. Seventy-

one children were tested during the first two weeks in November 

of the second grade year. Olson concluded that the Frostig was 

of little value in predicting the specific reading abilities of 

the students tested in the study. The Frostig scores also had 

little relationship to either mental age or chronological age 

within the group tested. 

Kass (1962) used the nine tests of the Illinois Test of 

Psycholinguistic Abilities (ITPA) with five additional tests 

measuring visual closure, auditory fusion, maze tracing, memory 



for designs, and perceptual speed. Kass' sample was comprised 

of children between seven and ten years of age who were of 

normal intelligence but retarded in reading. The results of her 

study showed that the children had the greatest deficits in abil

ity to reproduce a series of symbols presented visually, ability 

to blend parts into a whole, ability to manually execute a vis

ual prediction, and the ability to visually compare detailed 

figures rapidly. Kass concluded: 

The children had difficulty with closure-type tasks, 
in which they were asked to predict the whole from 
its parts. It may be that the integrational level 
of the communication process is more closely related 
to the acquisition of reading skill than is the rep
resentational level. The integrational level is com
posed of the automatic and sequential memory aspects 
of communication, and this may mean that reading 
requires more perceptual and memory-type abilities 
than conceptual abilities. The fact that the sample 
subjects were children with normal intelligence sug
gests that they are able to conceptualize to some 
extent, whereas the fact that they cannot read sug
gests that they are not able to integrate elements 
into meaningful wholes. 

Fuller (1963) tested 287 children ranging in age from 

eight to fifteen years divided into four reading groups—good, 

primary, secondary, and organic. He found that there was a 

difference significant at the .001 level among good readers, 

secondary readers, and organic readers in rotation of drawn 

figures as measured by the Minnesota Percepto-Diagnostic Test 

(MPD). However, there was no significant difference between 

the primary and the good readers. Fuller concluded that sub

jects with IQ's of over 110 show less rotation than those with 
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IQ's below 110. If a child with a high IQ obtains a high rota

tional score, it is more indicative of a severe disturbance than 

if his IQ is low or average. Fuller also concluded that the test 

is most successful for those between the ages of eight and fif

teen and with an IQ range of 80-110. 

Money, Walker, and Alexander (1965) devised a map test of 

directional discriminatory ability which involves orientation 

in space as opposed to only right-left orientation with respect 

to a subject's own body. The sampling population consisted of 

lOM-M- children ranging widely in social class, intelligence, and 

achievement. The results showed that dyslexics (children with 

severe reading disability) exhibit a lag of directional-sense 

maturation and that it is clinically clear that severe dyslexia 

is frequently accompanied by directional problems which inter

fere with successful school achievement. 

Kephart (1965, 1961) has made numerous contributions to 

the area of perceptual-motor aspects of reading. He has con

cluded that the perceptual process in reading involves all the 

complexities of perception in general. Because of the orienta

tion and sequence factors, words and letters must be seen, not 

only as variations in shape, but also as systematized variations 

in a perceptual structure. The symbols on a page must exist not 

alone as isolated characters which can be recognized individually, 

but must exist in a structure of spatial relations in which the 

relationships between all are preserved at all times while any 
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one or any group of them is being manipulated. Such structuring 

on the page of print is dependent upon the child's ability to 

structure the environment around himself. Kephart feels that the 

perceptual aspect of reading becomes a special case of the over

all perceptual problem of orientation to the environment. Initial 

information about space comes from the motor adjustments and the 

motor explorations of the child. From such experimentation he 

develops an appreciation of right versus left. As the child's 

relation to gravity and his laterality begin to become more stable, 

his eyes now explore systematically as the hand did previously. 

From such exploration he also begins to correct the size of the 

retinal image for the distance of the object, to achieve form 

constancy, and to develop a third dimension of space. Through 

such perceptual-motor experimentation and learning, the child 

develops coordinates of space and uses them to establish a sys

tem within which all objects are related to all other objects. 

Kephart has found that children who display difficulty in 

school learning at grades one to three show difficulties in per-

ceptual-motor development. To permit the observation and 

evaluation of a child's perceptual-motor development, Kephart 

devised the Perceptual Survey Rating Scale. The test is com

prised of motor performance tasks which reveal the perceptual-

motor level of children six to nine years of age. The perform

ance tasks consist of such items as walking board, jumping, 

identification of body parts, imitation of movements, obstacle 
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course, angels in the snow, stepping stones, chalkboard, ocular 

pursuits, visual achievement forms, and the Kraus-Weber Tests of 

muscular fitness. Kephart concluded that close observation of 

the child's performance on these skills will permit the teacher 

to identify his level of development and select training methods. 

Walters (1961) also investigated reading ability and 

visual-motor function of second grade children. Since between 

the ages of six and eight visual-motor efficiency is at a criti

cal point in development, it was the purpose of Walters' study 

to investigate the relationship between reading ability in second 

grade children and visual-motor ability as measured by the Memory-

For-Designs Test (MFD). The 35 subjects were classified into a 

high and a low reading group according to their reading ability 

on the Scott Foresman Reading Series. The mean score for the 

high group on the MFD was 3.54- and for the low group 10.18. The 

results were significant beyond the .01 level. 

Lachmann (1960) investigated the relationship between 

perceptual-motor development and reading disability. The Bender 

Gestalt test was employed to test the hypothesis that retarded 

readers would show significantly less mature performance on the 

Bender test than a group of normal readers. The subjects were 120 

children ranging in age from eight to eleven years eleven months. 

Each of the groups was divided into two sub-groups according to 

age with the break at nine years eleven months. Reading retarda

tion was defined as a score at or below the twentieth percentile 
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on the California Reading Test, and normal intelligence was de

fined as an IQ score of 90 or more on the verbal section of the 

WISC. Analysis of the data indicated that age difference con

tributes significantly to the presence of the five distortions 

studied, the younger subjects providing the greater number of 

distortions. It was also found that the total distortions were 

significantly greater (.02) in the retarded readers than in the 

normal group. The presence of these distortions readily distin

guishes children with reading disability from normal children. 

Koppitz and her associates (1958, 1959, 1960, 1961, 1962) 

have contributed numerous studies concerning the relation between 

visual-motor perception and school readiness, and reading achieve

ment. Since a certain degree of maturity in visual-motor percep

tion is necessary before a child can learn to read and since the 

Bender Gestalt test reflects the maturation level of visual-

motor perception in young children, the hypothesis was tested that 

scores on the Bender would be closely related to reading (1958). 

Subjects for this study were first and second graders with excep

tionally high or very poor reading scores. The total Bender score 

as well as twenty-two of the thirty individual Bender scoring 

items showed statistically significant relationships to achieve

ment in reading. An analysis of the research findings shows that 

children with above average Bender test scores are unlikely to 

have difficulty in reading if other conditions are favorable. 
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In relation to school achievement, a study by Koppitz, 

Sullivan, Blyth, and Shelton (1959) was carried out with 1M-5 stu

dents. The Bender Gestalt test was administered at the beginning 

of the first and second grade school years. The Metropolitan 

Achievement Test was administered at the end of the first, second 

and third grade school years. All twelve correlations between 

the Bender and the Metropolitan achievement scores were signifi

cant at the .001 level. Koppitz et al. concluded that second and 

third grade average achievement scores on the Metropolitan Achieve

ment Test can be predicted by Bender scores obtained at the begin

ning of the first and the second grades. 

Koppitz, Mardis, and Stephens (1961) conducted a study com

paring the Bender Gestalt Test with the Lee-Clark Reading Readiness 

Test and the Metropolitan Readiness Test as predictors of school 

readiness. The subjects were 272 first grade students. The 

schools selected for the study represented a socio-economic and 

urban-rural cross section. During the first six weeks of the 

school year, the teachers administered the Lee-Clark Reading Readi

ness Test to eight of the classes, while three teachers gave the 

Metropolitan Readiness Test to their groups. During this same 

period each child was individually administered a Bender test. At 

the end of the school year all teachers administered the Metropo

litan Achievement Test to their classes. The findings showed that, 

in general, the Bender test can be used as effectively as the Lee-

Clark Reading Readiness Test or the Metropolitan Readiness Test as 

a predictor of school achievement. 
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The Bender Gestalt Test was adapted for group administra

tion by Smith and Keogh (1962) to assess its predictive value of 

reading achievement. The Bender and the Lee-Clark Reading Readi

ness Test were administered to 1M-9 kindergarten children and the 

results were compared with the Lee-Clark Reading Test administered 

at the end of grade one. The Bender scores were shown to corre

late from .4-2 to .65 with the reading readiness scores and from 

.33 to .53 with the reading test scores at the end of the first 

grade. All correlations were significant and prompted the authors 

to conclude that the Bender Gestalt is a useful screening device 

for evaluating readiness for reading instruction. 

Developmental studies of visual perception have been con

ducted by several investigators. Ghent (1961) examined the re

sponses of preschool children to pictures varying in orientation. 

Her subjects consisted of 78 children between the ages of four and 

eight. Twenty-six pairs of realistic and nonrealistic pictures 

were presented to each child, and he was asked to point to the one 

that was upside down. The members of each pair of pictures were 

identical except that one was rotated 180° with respect to the 

other. Analysis of the stimulus-configurations eliciting pre

ferences indicated that.the young child prefers the focal part of 

the figure to be in the upper portion of the figure or the card. 

Additional data suggested that the child prefers the main axis of 

the form to be in the vertical orientation. These preferences 

were interpreted as indicating that, in the development of form 
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perception, scanning of form proceeds in a downward direction. 

When the position of the focal part is such as to conflict with 

this sequential consideration of the form in a downward direction, 

the child considers the form to be upside down. Ghent concluded 

that for the young child the judgment may be based on whether the 

position of the form facilitates, or conflicts with, movement 

tendencies of the child. 

In a follow-up study, Ghent and Bernstein (1961) tested 

the hypothesis that recognition of geometric forms by the young 

child is superior when the forms are presented in the right-side 

up, as opposed to the upside-down orientation. Simple geometric 

forms that elicited strong preferences for orientation were pre

sented tachistoscopically to 4-0 preschool children ranging in age 

from three to five years. The results indicated the right-side up 

forms were recognized significantly more frequently than the upside-

down forms, thus substantiating the findings of the earlier study. 

Elkind, Larson, and Van Doorninck (1965) interpreted re

sults of a study within the framework of Piaget's decentration 

theory of perception as it applies to reading. They tested the 

hypothesis that slow readers would perform at a lower level and 

show less learning ability on a measure of figural decentration 

than would average readers of comparable intelligence. Thirty 

children classed as slow readers and 30 children classed as aver

age readers were matched with respect to age, sex, and scores from 

a non-verbal measure of intelligence. Each child was first tested 



38 

for his ability to perceive hidden figures on one set of ambiguous 

pictures; then trained to detect such figures on a second, compar

able set of pictures; and then retested on the original set of 

pictures. The results showed that the slow readers had lower pre-

training scores, required more direct clues to reach the learning 

criterion during training, and transferred the effects of training 

to a significantly lesser extent than did the average readers. 

The authors concluded that the findings are in general agreement 

with the hypothesis that reading involves the ability to decenter 

perception and that the more decentered a child's perception the 

better his reading ability. 

In another developmental study, Graham, Berman, and Ernhart 

(1960) investigated preschool children's abilities to copy geo

metric forms. The subjects were 108 children, 18 in each of six 

age groups, proceeding by half-year steps from two and a half 

years to five years. The authors found that the most important 

aspects of the stimuli associated with difficulty in reproduction 

by the children were the number of parts and the acuteness of 

change in direction. Spatial orientation of the designs employed 

in this study did not appear to be important. 

Barrett (1965b) conducted an investigation of visual dis

crimination tasks as predictors of first grade reading achieve

ment of 72•+ children. The results showed that three of seven 

visual discrimination tasks made strong contributions to predic

ting first grade reading achievement. Reading letters and 
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pattern copying ranked first and second. Pattern copying was more 

useful for predicting word recognition than for predicting para

graph reading. Barrett concluded that the sooner first grade 

teachers can observe the ability of their pupils to perform such 

visual discrimination tasks, the sooner they will be able to 

determine the readiness to read with respect to visual discrimina

tion. 

Kerfoot (1964-) studied the relationship between selected 

measures of auditory and visual discrimination as predictors of 

reading achievement in the first and second grades. His sampling 

population-comprised M-62 children from eight schools in Minne

apolis. Eighteen measures of visual and auditory discrimination 

were used in the battery of tests. KerfootTs results showed that 

visual discrimination measures were better predictors of reading 

achievement than were measures of auditory discrimination. The 

best visual predictors for first grade reading achievement were 

naming letters, pattern copying and word matching. 

Ashlock (1965) reports a study on the visual perception of 

children in the primary grades and its relation to reading per

formance. The subjects were 90 children in the second semester of 

the first, second, and third grades. Types of tests used were the 

perception of alphabetic symbols, perception of geometrical and 

digital symbols, and perception of pictorial symbols. Ashlock 

found that the perception of alphabetic symbols correlated most 

highly with reading performance. However, she recommended that 
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the Memory for Designs Test, which shows a high correlation with 

reading achievement, should be further analyzed since it calls for 

a manual reproduction of an available visual stimulus, a memory 

completion response, and a memory reproduction response. 

Lampard (1965), on the basis of longitudinal studies felt 

that the tests with the most predictive value for reading ability 

are language tests of vocabulary meaning and concept development, 

spatial relations, left-right progression, copying abstract de

signs, copying words, and rotation effects. She concluded that 

although many tests exist there is still a need for experimenta

tion with test items and methods of analysis of tests which can 

aid teachers and clinicians in early diagnosis. 

Coleman (1953) experimented with visual perception in 

conjunction with reading disability. Coleman postulated that 

retardation in perceptual development is one important factor 

which enters into reading disability and that a group of reading 

disability cases will be significantly inferior in the perform

ance of perceptual tasks in comparison with an average reading 

peer group. The fifteen perceptually retarded children studied 

between the chronological ages of eight to nine years showed a 

mean perceptual retardation of eleven months, while the twelve 

perceptually retarded children between the ages of ten and 

twelve years had a mean retardation of thirty-two months. From 

this, Coleman concluded that perceptual retardation is cumulative 

and that remedial instruction toward a better differentiation and 
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integration of perceptual experiences would be of value for at 

least a majority of reading disability cases. 

In another diagnostic study of concomitants of reading 

disability, Lovell, Shapton, and Warren (1964-) compared a group of 

disabled with average to good readers. Fifty backward readers 

were paired individually with average to good readers. The re

sults showed that the backward readers made twice as many errors 

on sentence copying as did the control subjects, demonstrated 

poor left-right discrimination, had difficulty in building up a 

frame of reference involving spatial relationships, had higher 

rotation scores and scored significantly lower on Block Designs 

and Coding sub-tests from the WISC. From these differences the 

authors concluded that reading disability may be the result of 

some brain dysfunction evidenced by limited ability in decoding 

and encoding processes involved in reading and in some cases, 

restriction or disturbance of visual input. 

The above study substantiates the findings of Silver and 

Hagin (1960). On the basis of research conducted with 150 read

ing disability cases, the authors found right-left discrimination, 

special angulation, and visual figure-background difficulties in 

92% of the subjects. In addition to these neurological and per

ceptual deficits, 33 of the 150 subjects (22%) had evidence of 

specific organic defects. 

Studies related to memory and memory span have been con

ducted by other researchers. Low digit span among retarded 
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readers led Alwitt (1963) to investigate decay of immediate mem

ory. She experimented with rows of digits exposed tachistoscopi-

cally and found that retarded readers did less well than their 

controls and that older retarded readers were less able than 

younger ones. The immediate memory traces of the reading disabi

lity cases did not decay at a faster rate than did those for 

normal readers. Alwitt presented three possible explanations: 

(1) Reading disability cases may not pay attention to the entire 

stimulus field, and thus all the elements of the stimulus will 

not reach the immediate memory processes. (2) Reading disability 

subjects, compared with normal readers, have a stricter limit on 

the amount of material which they are capable of holding in the 

immediate memory. (3) Since disability cases often display 

aphasoid characteristics they also have difficulty in associating 

a given memory trace with the verbal response element which 

represents this trace. During the extended period to make the 

association and response, the immediate memory trace may decay 

below the threshold of emission. Thus trace decay may play a 

role in the lowered digit span of reading disability cases only 

because of the influence of response factors on it. 

In a somewhat allied study, Raymond (1955) studied memory 

span and associative learning tests among retarded and able 

readers. Raymond's qualitative comparisons proved that reading 

achievers made significantly higher scores on visual than audi

tory memory span tests. 
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In a more clinical approach, reading disability as part of 

a syndrome of neurological dysfunctioning has been the subject of 

considerable research. Bryant (1962), in a study of several 

hundred subjects, found that in many cases of reading disability 

there is direct evidence of neurological dysfunctioning in the 

inability to perceive spiral after-image effects, late develop

ment and continuing difficulty with speech, and an aphasoid type 

of confusion of time sequences and spatial sequences. Bryant 

concluded that while specific reading disability can result from 

numerous causes a consistent pattern is shown in most cases which 

can be meaningfully explained as an aspect of neurological dys

functioning. A model of neuropsychological functioning in the 

act of word recognition readily accounts for the variability seen 

among reading disability cases. Bryant concluded that this is 

not a hopeless situation but with accurate identification, specific 

techniques can be instituted to circumvent or override the dys

functioning. 

De Hirsch (1963), has emphasized that integration and 

differentiation are either deficient or lagging in dyslexic 

children. Clinical investigation has proved that these children 

have trouble with organization not only of complex linguistic 

forms but also with more basic motor, visuo-motor, and perceptual 

schemata. They lack competence in perceiving and responding to 

complex and highly organized configurations. She concluded that 

any method that facilitates the organization of small or large 
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Gestalten and which links the visual to the auditory image of the 

word will be helpful. 

Deutsch (1965), supports the conclusions of De Hirsch in 

that her studies demonstrate that retarded readers show a higher 

incidence of fragmenting or poor integration than do normal read

ers. She concluded that if the fragmentation may be considered 

to have a basically neural foundation, then there is further evi

dence for a kind of immaturity of functional development which 

underlies a portion of reading disability. 

Paine (1967), in studying ninety-seven dyslexic children 

with a mean age of eight years, attempted to find clusters of 

signs and symptoms to test the validity of the concept of mini

mal brain injury. The findings indicated perceptual difficulties 

in all but four of the children. Paine concluded that the term 

"minimal brain damage" is an unfortunate and unjustified term in 

that the subjects of his study were a group of children with 

individually different combinations of minor dysfunctions which 

may be neurological, cognitive, or behavioral. Many of the 

children displayed irregular maturation of cerebral function in 

different fields. 

The literature has established the importance of visual 

perception as one of the prerequisites for reading ability. It 

has denoted the significance of visual perceptual instruments as 

a means of not only diagnosing reading ability but predicting it 

as well. Researchers have investigated the various facets of 

visual perception including perceptual-motor aspects, visual-motor 
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coordination, developmental trends, neurological dysfunctioning, 

and the need for early differential diagnosis. 

Research Related to Visual Perceptual Training 

Hagin, Silver, and Hersh (1965) , undertook research to 

check the hypotheses that perception can be improved by practice 

and that increased accuracy of perception would be reflected in 

improved reading achievement. The sample was 40 boys between 

eight and eleven years of age referred because of school learning 

problems. After diagnosis of the perceptual deficit, individual 

teaching was given emphasizing a sequence of perceptual matura

tion from the most elementary to the most complex. After a six 

months training period the boys were retested and significant 

differences between initial and retest performances were found on 

the tests measuring spatial and temporal orientation. The test-

retest difference in reading as measured by the Wide Range 

Achievement Test was also significant. The results led to the 

conclusion that perceptual training stimulated neurological 

maturation to a level appropriate for reading. 

Gould (1967) reported on the progress of the vision-

motor-perception program that was instituted in the public 

schools at Brentwood, New York, for kindergarten and primary 

grade children". The program, which attempts to develop visual 

and auditory perception, is based on the assumption that, of all 

the sensory mechanisms, vision plays the most important role be

cause of its function in representing many of the motor 
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activities of the body, and requires more than the rote identi

fication of likenesses or differences. The program is based upon 

Piaget's categories of imagery: (1) reproductive images; (2) 

anticipatory images; (3) figurative function; and (•+) operative 

functions. Preliminary test results have supported the premise 

that the children in the vision-motor-perception program show 

higher achievement in reading skills and in number concepts than 

those children not participating in the program. 

Rutherford (1965), initiated a play program based upon 

the perceptual-motor work of Kephart (1961). Kephart suggested 

that there are certain basic perceptual-motor skills necessary 

to readiness which must be developed if a child is to gain maxi

mum benefits from formal education. The skills included 

laterality, directionality, accurate body image concepts, visual-

kinesthetic matching, and binocular and monocular control. The 

problem of Rutherford's study was to determine effects of a play 

training program on the readiness development of kindergarten 

pupils as indicated by their performance on the Metropolitan 

Readiness Test. The control group children continued to play on 

their regular playground while the experimental group was taken 

to a separate play area with experimental equipment. The training 

equipment and activities included the following: (1) walking 

boards; (2) creeping activities; (3) obstacle course; (4) bouncing 

tubes; (5) stunts; (6) balance boards; (7) tether ball; (8) pirate 

ball; (9) stepping stones; and (10) Marsden Ball. The results 
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showed that the children in the experimental program made signifi

cantly greater gains in reading readiness (.01) and total readi

ness (.001) than did the control subjects. 

One of the most extensive developmental and remedial 

programs currently in use is the Frostig Program for the Develop

ment of Visual Perception (196M-) . The program consists of work 

sheets proportionately divided for each of five areas of visual 

perception—position in space, spatial relationships, perceptual 

constancy, visual-motor coordination, and figure-ground percep

tion. The exercises and worksheets in the five areas are to be 

used concurrently. The work sheets are arranged in order of 

difficulty and may be utilized for large or small groups, or for 

individual instruction. 

The Winter Haven Lions Research Foundation (1967), has 

recently published a Perceptual Testing and Training Guide for 

Kindergarten Teachers based on doctoral dissertations by Di Meo 

(1967) and Bosworth (1967). The program is comprised of percep

tual testing by means of modified scoring of the Perceptual Forms 

Test and a complete training program. The training program 

utilizes: (1) templates for a kinesthetic approach; (2) copying 

and discrimination of geometric designs; and (3) perceptual-motor 

tasks such as a walking beam, jump-board, chalkboard template 

training, chalkboard bilateral training, directionality, and later

ality. Bosworth demonstrated that visual-motor skills can be 

developed and that visual-motor skills contribute significantly to 

word discrimination, a factor in perceptual readiness for reading. 



RESEARCH METHODS AND PROCEDURES 

This chapter has been divided into sections related to 

test construction and rationale, the subjects used in the study, 

the administration of tests, and the procedures used to complete 

the statistical analysis and standardization of the Visual Per

ception Test. 

Test Construction and Rationale 

The Visual Perception Test constructed for this study con

sists of six visual perceptual tasks and one test involving visual 

memory. The various sub-tests include: (1) Design Copying, 

(2) Reversals, (3) Design Reproduction, (4) Framed Pictures, 

(5) Design Completion, (6) Spatial Recognition, and (7) Visual 

Memory. (See Appendix.) 

The rationale underlying the formulation of the various 

sub-tests was obtained from the findings of many research stud

ies. Following is a brief description of each sub-test, skills 

which the test is designed to measure and the rationale for its 

construction. Test 1, Design Copying, is based primarily on the 

research conducted by Goins (1958), Kass (1962), and Vernon (1962). 

Goins' findings led her to conclude that the wholeness of a word, 

phrase or sentence as well as the individual parts should be held 

in the mind simultaneously. Kass found that children with severe 

reading problems have difficulty in reproducing symbols presented 
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visually and inability to blend parts into wholes, along with an 

incapacity to compare visually detailed figures. Vernon states 

that children under six or seven seem to be "syncretic" in that 

they perceive wholes rather than details. They fail to see the 

relation of interior details to the outline or the whole pattern. 

Test 2, Reversals, is almost self-explanatory in its use 

as a diagnostic measure of possible reading difficulty. Reversal 

errors are encountered in association with immature reading hab

its and are usually overcome by the age of eight, when the abil

ity at differentiation becomes more discrete. (Gibson, 1962). 

Test 3, Design Reproduction and the integration of one 

design within another, is predicated upon the research of Piaget 

and Inhelder (1963) and Terman and Merrill (1960). Piaget 

supported the finding that children five years of age should be 

able to copy circles, squares, and triangles. If the child can 

accomplish the visual perceptual task of putting a triangle 

"into" a circle or a circle "into" a square he has reached a six 

year level. Terman and Merrill's findings also contributed to

ward the design of this test by ascertaining that a three year 

old can copy a circle, a five year old the square, and a seven 

year old a diamond. 

Test Framed Pictures, is supported by the research of 

Goins (1958) in which she concluded that reading involves the 

ability to hold in mind the wholeness of a word, phrase, or sen

tence while also attending to the individual parts. This ability 
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depends in part on "strength of closure." Kass substantiated 

Goins' findings in that her subjects with reading disability 

demonstrated great difficulty with closure-type tasks. 

A principle of Gestalt Psychology involving the ability 

of perceiving the whole while integrating the parts, is the 

underlying rationale of Test 5, Design Completion. In normal 

reading, analysis of whole and integration of parts go forward 

simultaneously and the combination of both makes for good read

ing (De Hirsch, 1963) . Langman (194-0) described the spatial 

Gestalten as patterns which have a complex and distinct internal 

design as well as a general outline and configuration. 

E. Gibson et al. (1962a) and Vernon (1962) have con

tributed toward the construction of Test 6, Spatial Recognition. 

Gibson's research was related to the ability of children to dis

criminate visually graphic symbols and letter-like forms when 

they are oriented differently in space and with various perspec

tive transformations. Vernon has also explained the importance 

of orientation in space and spatial relationships as related to 

reading ability. Numerous children can recognize pictures in a 

book just as easily when the book is turned upside down as when 

right side up. This leads to great confusion in discriminating 

between "u" and "n" and "d" and "b." 

The seventh test, Visual Memory, originated from the 

developmental work of Ilg and Ames (1951, 1965). These investi

gators found that many children have difficulty- in discriminating 
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between words with the same letters in different order. The test 

is also a measure of the subject's power of recall, a necessary 

adjunct to reading. Before skill with sequence of letters can be 

attained it is important that the younger child be able to remem

ber as many as three simple geometric shapes or letter-like 

symbols, presented visually, for a ten-second period. Shulman and 

Wood (1940) also found that even if children can perceive shapes 

correctly they may not be able to reproduce them correctly from 

memory. 

All the sub-tests of the Visual Perception Test were 

dittoed from original drawings and made up into individual test 

booklets on standard size (8%" x 11") paper with blue construc

tion paper serving as divisions between individual tests. 

The instructions for the administration of the test are 

simple and are given verbally. Little writing skill is required 

of the child other than his ability to make an "X" at appropriate 

places. Only two of the tests are timed: Picture Frames (4) 

and Visual Memory (7). 

Condensed directions for the administration of the test 

are as follows: (1) In Design Copying the examiner requests the 

child to make the design on the right side "look the same" as the 

one on the left. (2) In the Reversals test the child is instruc

ted to put a large "X" over the pairs that "are the same." 

(3) Design Reproduction requires the student to duplicate each of 

the pictured designs in the available space to the right. 
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(4-) In the Framed Pictures sub-test, the child is requested to 

mark an "X" over each of the two pictures within the frame that 

"are the same." Ten seconds is allowed for each picture square. 

(5) Design Completion necessitates the completion of the design 

so that it appears to be "all there." (6) Spatial Recognition 

requires that the child put an "X" over one of the three choices 

at the right that "is the same" as the sample design at the left. 

(7) For the Visual Memory test large placards are exhibited one 

at a time for a period of ten seconds. When each one is removed 

the child is asked to make an "X" over the matching design in 

his test booklet from a group of three choices. 

Each sub-test is made up of six component parts and the 

scoring is computed by adding the number right from each individ

ual sub-test. The Appendix contains a set of instructions and a 

copy of the test. 

Subjects 

The subjects for the original standardization group com

prised the population of all seven first grade sections at 

Elvira School, Sunnyside School District, Tucson, Arizona. The 

students repeating the first grade and those who were predominately 

Spanish speaking were eliminated. The September, 1966, enrollment 

of first grade classes totaled 187 students. Of these, 139 (61 

girls and 75 boys), ranging in age from five years nine months to 

six years eight months, were used as subjects. The sampling 

population included 63% Anglos and 3 8% Spanish-American children. 
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The community tends to range from upper-middle to low socio

economic class. 

In September of 1967 three first grade classes of 76 

students (33 girls and M-3 boys) were used as an additional group 

for the purpose of calculating test-retest reliability. For the 

same reasons as mentioned above, only 69 of the original 76 

students were used. 

Administration of Tests 

The Visual Perception Test was administered to seven first 

grade sections at the beginning of the school year (1966-67) with

in a period of one week from the administration of the Metropolitan 

Readiness Test by the first grade teachers. Each child was pro

vided with a copy of the perception test and it was administered 

as a group test by the present writer. 

In April of the same school year, the Stanford Achievement 

Test was administered to all first graders by their classroom 

teachers. 

The following fall, in September of 1967, the Visual 

Perception Test was given to three first grade sections at Elvira 

School. Three weeks from this time the perception test was re-

administered as a means of providing scores for the determination 

of test-retest reliability. 
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Statistical Analysis and Standardization 

A correlational analysis was made by an IBM 7072 computer. 

The Metropolitan Readiness Test was employed as the criterion 

test to establish concurrent validity while the Stanford Achieve

ment Test was used to calculate predictive validity. Pearson's 

product moment correlations were obtained for all comparisons. 

Each individual student's total score as well as sub-test scores 

on the Visual Perception Test, Metropolitan Readiness Test total 

scores, Reading Readiness and sub-test scores from the Metro

politan, and individual sub-test scores for word meaning, para

graph meaning, and vocabulary from the Stanford Achievement Test 

were used in all possible intercorrelations. 

An item analysis relating performance on each item to 

dichotomous division of total scores was performed by means of 

forty-two chi squares. 



RESULTS 

For clarity of description the statistical analysis of 

the data is divided into five main categories pertaining to con

current validity, predictive validity, test-retest reliability, 

sub-test correlations, and item analysis. 

Concurrent Validity 

The Metropolitan Readiness Test was used as the criterion 

test to establish concurrent validity. Table 3 shows the inter-

correlations between the Visual Perception Test total scores, the 

Metropolitan Readiness Test total scores, the Metropolitan Read

ing Readiness scores, and scores from the sub-tests of the Visual 

Perception Test. 

Table 3 shows significant correlations among the Visual 

Perception Test total scores and both the Metropolitan Readiness 

Test total scores and Metropolitan Reading Readiness scores with 

correlations of .770 and .691 respectively. The correlations 

also evidence the relationship between the individual sub-test 

scores of the perceptual test with the Metropolitan total scores 

and the Reading Readiness scores. Design Copying with correla

tions of .678 and .607 related highest with the two Metropolitan 

scores respectively. Design Reproduction was of second importance 

with correlations of .558 and .544. In descending order, Design 
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TABLE 3 

Correlations Between Metropolitan Readiness Test Total Scores 
and Visual Perception Test Total and Sub-Test Scores, 
as well as Between Metropolitan Reading Readiness Total 

Scores and Visual Perception Test Total and Sub-Test Scores. 
N=139 

1 2 3 

1. Visual Perception Test 
Total Scores .770**** .691**** 

2. Metropolitan Readiness 
Test Total Scores 

3. Metropolitan Reading 
Readiness Total Scores 

Visual Perception Test 
Sub-Test Scores: 

M-. Design Copying .678**** .607**** 

5. Reversals .172** .118 

6. Design Reproduction .558**** . 544**** 

7. Framed Pictures .339**** . 312**** 

8. Design Completion .550**** . H-31**** 

9. Spatial Recognition .390**** .368**** 

10. Visual Memory . 1401**** ,393ft*** 

* .05 level 
** .025 level 
*** .01 level 
**** .005 level 



57 

Completion, Visual Memory, Spatial Recognition, Framed Pictures 

and Reversals complete the presentation of correlations with the 

Metropolitan total readiness and reading readiness scores. 

Predictive Validity 

Three sub-tests of the Stanford Achievement Test, word 

meaning, paragraph meaning, and vocabulary, were used as the 

criteria for predictive validity. Table 4 illustrates the cor

relations among the Stanford sub-test scores, Visual Perception 

Test total scores, Metropolitan Reading Readiness scores, and 

the Visual Perception Test sub-test scores. 

The most important result reported by Table 4- is that 

the experimental Visual Perception Test tended to predict read

ing ability better than did the Metropolitan Reading Readiness 

scores. In word meaning and paragraph meaning the correlations 

of the Visual Perception test with the Stanford, .571 and .558, 

were higher than those of the Metropolitan with the Stanford, 

.523 and . SH-M-. The third Stanford sub-test, vocabulary, showed 

insignificantly lower correlations with the Visual Perception 

Test total scores than with the Metropolitan Reading Readiness 

scores (.4-66 and .4-68). 

The importance of Design Copying was again demonstrated 

by the fact that it showed the highest correlation with word 

meaning (|.M-3•+) and the second highest with paragraph meaning, 

(.4-56). Although Visual Memory only showed the fourth highest 

correlation with the Metropolitan total scores and Reading 
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TABLE 4 

Intercorrelations Among Stanford Achievement Sub-Test Scores, 
Visual Perception Test Total Scores, Metropolitan Reading 

Readiness Scores, and Visual Perception Test Sub-Test Scores. 
N=139 

1. Stanford Achievement 
word meaning ,693**** , 514.2**** 

2. Stanford Achievement 
paragraph meaning ,462**** 

3. Stanford Achievement 
vocabulary 

4. Metropolitan Reading 
Readiness Score 523**** ,514.4.**** , 4.68**** 

5. Visual Perception Test 
Total Score ,571**** ,558**** ,4.66**** 

Visual Perception Test 
Sub-Test Scores: 

6. Design Copying , 14.3 L).**** ,14.56**** , 337**** 

7. Reversals 335**** .125 .180** 

8. Design Reproduction ,320**** ,395**** ,314.8**** 

9. Framed Pictures .147 .154 .167* 

10. Design Completion ,365**** ,355**** ,285**** 

11. Spatial Recognition ,289**** ,277**** .171* 

12. Visual Memory ,397**** ,1466**** ,358**** 

* .05 level 
** .025 level 
*** .01 level 
**** .005 level 
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Readiness scores, it showed the highest relationship of all the 

perceptual sub-tests with the Stanford paragraph meaning and 

vocabulary sub-tests. The correlations also denote the fact that 

Visual Memory displayed the second highest correlation with word 

meaning, indicating a predictive factor in this area. Design 

Reproduction and Design Completion again showed comparatively 

high correlations with the criteria sub-tests of the Stanford. 

Test-Retest Reliability 

Test-retest reliability was determined by a readministra-

tion of the Visual Perception Test to the September, 1967, sample 

of 69 subjects three weeks from the time of the initial admin

istration. Test-retest correlation coefficients are found in 

Table 5. 

The Visual Perception Test total scores showed high 

test-retest reliability with a correlation of .928. Design Com

pletion (.857), Design Reproduction (.821), and Design Copying 

(.802) also showed high test-retest reliability. It appeared 

that the tasks related to copying or completing designs remained 

stable in a test-retest situation. Visual Memory also exhibited 

good reliability with a correlation of .759. The remaining sub

tests varied from .6M-0 (Spatial Recognition) to .490 (Reversals). 



TABLE 5 

Test-Retest Reliability Correlations of 
The Visual Perception Test. N=69. 

1. Visual Perception Test—Total Score .928**** 

2. 
Perception Test Sub-Tests: 
Design Copying .802**** 

3. Reversals . M-90**** 

Design Reproduction .821**** 

5. Framed Pictures .515**** 

6. Design Completion .857**** 

7. Spatial Recognition . 6140**** 

8. Visual Memory . 759**** 

* .05 level 
** .025 level 
*** .01 level 
**** .005 level 
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Intercorrelations Among Sub-Tests and Relationship of 

Sub-Tests to Visual Perception Test Total Scores 

Intercorrelations were computed for all the sub-tests of 

the Visual Perception Test. Examination of Table 6 indicates com

paratively low correlations among the majority of the Visual Per

ception Test sub-tests. The highest correlation (.633) reflects 

the relationship between Design Copying and Design Completion. 

The next highest correlation (.M-M-6) is that between Design Copy

ing and Design Reproduction. The lowest correlations are between 

Reversals and Design Reproduction, Framed Pictures, Design Com

pletion, and Spatial Recognition. 

Correlations of the sub-tests with the Visual Perception 

Test total scores showed Design Copying with the highest correla

tion (.823) and Design Completion next highest with a .672 cor

relation. The next highest correlations were those of Spatial 

Recognition (.585) and Design Reproduction (.577). All other 

correlations were over the .500 mark with the exception of Re

versals which correlated .2 76 with the total Visual Perception 

Test scores. 

Item Analysis 

An item analysis was computed for each individual item on 

the Visual Perception Test by means of forty-two 2x2 chi square 

contingency tables. The children's Visual Perception Tests were 

divided into high and low groups and a count made of all items 



TABLE 6 

Intercorrelations Among Sub-Tests and Relationship of Sub-Tests 
to Visual Perception Test Total Scores. N=139 

1 2 3 <± 5 6 7 8 

1. Visual 
Perception 
Test—Total 

Score .823**** .2 76**** .577**** .522**** .672**** .585**** .533**** 

Perception 
Test 

Sub-Tests: 

2. Design 
Copying .137 .446**** .284-**** .633**** .404-**** .379**** 

3. Reversals .04-4- .017 .057 .025 .156 

4-. Design 
Reproduction .24-4-*** .389**** . 259**** .123 

5. Framed 
Pictures .14-8 .153 .109 

6. Design 
Completion .24-9*** . 259**** 

7. Spatial 
Recognition .158 

8. Visual 
Memory 

* .05 level *** .01 level 
** .025 level **** .005 level 



passed and failed by each individual. Results of the item 

analysis are found in Table 7. 

Thirty-four or 81% of the items yielded significant chi 

squares at the .001 level while two items (9%) were significant 

at the .01 and .05 levels respectively. The remaining four 

items were not significant: Three items of the Reversals test 

showed non-significance. The first item of the Design Reproduc

tion sub-test was also non-significant because it was passed by 

practically all of the subjects. 



TABLE 7 

Chi Squares Computed for Item Analysis of the Forty-Two Items 
of the Visual Perception Test. N=139 

Sub-Test Items 1 2 3 4-56 

1. Design Copying 4-1. 0*** 4-9 o*** If If. o*** 31. 5*** 4-3. if*** 53.1*** 

2. Reversals 000 030 .032 4-. 92* 4-. 72* 14-. 0*** 

3. Design Reproduction 2. 03 20. 2*** 23.4-*** 27. 1*** 29. 8*** Lf2 .9*** 

4. Framed Pictures 13. 8*** 25. g *** 15.3*** 23. g*** 4-3. 5*** 24-.3*** 

5. Design Completion 25. g*** 24-. gift** 37.1*** 7. 6** 17. 6*** 3 if. if*** 

6. Spatial 
Recognition 35. g*** 22. 1*** 9.3** 27. 21. j_*** 36.7*** 

7. Visual Memory 11. 5*** 26. If*** 12.7*** 19. 6*** 22. 7*** 26.8*** 

* .05 level 
** .01 level 
*** .001 level 



DISCUSSION AND CONCLUSIONS 

The findings of this study support previous reports of the 

importance of visual perception as a factor in reading and suggest 

that visual perception may be even more important than past re

searchers have indicated. These data, also, provide evidence for 

the greater importance of some perceptual skills than others, and 

of the importance of specific perceptual skills to certain reading 

abilities. The Visual Perception Test was also found to have high 

reliability, to be marked by relatively low sub-test intercorre-

lations, and to have high item validity. 

Predictive Value of the Visual Perception Test Total Scores 

An analysis of the Stanford Achievement test scores showed 

that the Visual Perception Test total score tended to predict read

ing achievement to a greater degree than did the Metropolitan read

ing readiness score. The Visual Perception Test total score 

showed its highest relationship to word meaning with paragraph 

meaning and vocabulary next in order. This result has many impli

cations as to the test's value in diagnosing and predicting which 

first grade children will develop reading problems as they relate 

to visual perception. Deficit areas may be identified from the 

individual sub-test scores and their significance to later reading 

development ascertained. A test of this type may ultimately be 

used in place of reading readiness tests as a screening device to 
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identify children with potential reading problems. This conclusion 

is further supported by the high correlation between the Visual 

Perception Test and the Metropolitan total readiness and reading 

readiness scores. From the results of their research, Goins and 

Koppitz have also concluded that the measurement of visual percep

tion is as good a predictor of school achievement as a total 

readiness test and in many instances more accurate as a predictor 

of reading achievement. From this the inference can be made that 

the Visual Perception Test can reliably be used as a diagnostic 

and screening device for the identification of potential reading 

problems. 

Predictive Value of the Visual Perception Test Sub-Tests 

(1) Among the Visual Perception sub-tests, Design Copying 

correlated highest with the Metropolitan Readiness Test total 

score, the Metropolitan Reading Readiness score, and the word-

meaning sub-test of the Stanford Achievement Test. It correlated 

second highest with paragraph meaning, and third highest with 

vocabulary as measured by the Stanford Achievement Test. 

The correlations obtained substantiate the findings of 

Goins and Vernon that it is important for the child to keep in 

mind the whole while attending to its parts and to see the rela

tion of interior details to the whole pattern. This skill is later 

applied in reading as the ability to analyze words, phrases, and 

sentences. The high correlations of Design Copying to reading 

readiness and word meaning support the theory of De Hirsch that 
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the ability to differentiate and integrate simultaneously is nec

essary for reading achievement. The results obtained in this 

study also agree with Kass' findings that reading disability cases 

have great difficulty in blending parts into a whole. Barrett 

also ascertained the value of a similar type test in predicting 

word recognition skill of first graders. 

It may be concluded that the visual perceptual skill 

measured by the Design Copying sub-test is valuable not only as 

an integral part of total readiness and specific reading readi

ness, but also as a predictor in the areas of word meaning, para

graph meaning and vocabulary. 

(2) The Visual Memory sub-test showed the highest rela

tionship with paragraph meaning and vocabulary on the Stanford 

Achievement Test and second highest correlation with word meaning. 

Although the Visual Memory sub-test correlated only fourth high

est with total readiness and reading readiness its importance as 

a predictor of first grade reading achievement cannot be under

estimated. Visual memory develops as a necessary adjunct to 

later reading achievement. According to Ilg and Ames,it is im

portant for a child to remember or recall at least three simple 

geometric designs or letter-like forms before formal reading 

instruction begins. This skill is later transferred to sequences 

of letters and enables the child to identify words containing 

similar letters but in different order. This sub-test taps only 

the abilities of memory and recall since the subject is not 
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required to reproduce the geometric sequence but only to pick it 

out from a series of three choices. The relationships of the 

Visual Memory sub-test to the sub-tests of the Stanford Achieve

ment Test suggest that more training in this type skill should be 

incorporated in readiness programs as a build-up for later compe

tency in areas of paragraph meaning, vocabulary, and word meaning. 

(3) The Design Reproduction sub-test, developmental in 

design, achieved prominence as a measure of readiness as well as 

a relatively high predictor of vocabulary and paragraph meaning 

on the Stanford test. Design Reproduction showed the second high

est correlation with the Metropolitan total readiness score and 

with the reading readiness score, denoting its importance as a 

readiness measure. The findings further supported the signifi

cance of the developmental processes of ability to copy and to 

reproduce a design as outlined by Piaget and Inhelder. This sub

test, independent of the others, could be utilized to indicate 

the developmental age of the individual subject in relation to 

copying ability. If the subject completes only the circle he has 

not matured beyond the three year level. If he succeeds in re

producing the square and triangle but no more complex figures his 

developmental age may be ascertained at about age five. A six 

year level skill is the ability to integrate one design into 

another, and with the integration of a diamond shape design the 

developmental age attains the seven year level. 

As a predictive measure, Design Reproduction showed the 

second highest correlation with vocabulary and the third highest 



relationship with paragraph meaning. This test appears to be 

measuring the ability to analyze the whole while integrating the 

various parts. The process may be compared to the formation of 

a hierarchy of skills of integrating words into sentences and 

sentences into paragraphs. It may be concluded that Design Re

production is an important aspect of readiness and a relatively 

high predictor of reading achievement as it relates to vocabu

lary and paragraph meaning. 

(•+) Design Completion is another sub-test relatively 

significant in its relationship to total readiness and reading 

readiness, correlating third highest of all the visual perception 

sub-tests. This test may also be tapping the importance of see

ing wholes as well as the parts with the tendency to achieve a 

closed organization of the stimuli, and to complete perceptually, 

designs which are partially incomplete. Design Completion cor

related third highest with the Metropolitan total readiness score 

and the reading readiness score, indicating a strong relationship 

to readiness. Similarly the test correlated third highest with 

word meaning, and fourth highest with paragraph meaning and vocab

ulary on the Stanford Achievement Test, signifying its contribu

tion as a predictor of achievement in these areas. It would 

appear that the tendency for closed organization and completion 

of perceptually incomplete designs bears a positive relationship 

to later achievement in reading. 

(5) The Spatial Recognition and Framed Pictures sub-tests 

contributed more to a measurement of total readiness and reading 
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readiness than they did to prediction of first grade reading 

achievement. 

(6) The Reversals sub-test showed the lowest correlation 

with the Metropolitan total score and reading readiness score and 

made a comparatively low contribution toward the prediction of 

reading achievement. In addition, this particular sub-test was 

low in test-retest reliability and contains three of the four 

items that proved insignificant as predictors of the total test 

score. It is conjecture as to where the problem lies in connec

tion with this sub-test. The difficulty may have emanated from 

the original drawings, the administration, or a lack of clarity 

of the instructions. However, the writer feels that if this sub

test is retained in the battery, considerably more research must 

be conducted to strengthen its potential as a readiness measure 

and as a predictor of reading achievement. 

Reliability 

The test-retest correlation (.928) of the Visual Percep

tion Test shows high reliability. The sub-tests, with the 

exception of the Reversals Test, also yielded high test-retest 

reliability correlations. The tasks related to copying and 

design completion remained the most stable in the test-retest 

situation. 

Sub-Test Intercorrelations 

Intercorrelations among the sub-tests of the Visual Per

ception Test were relatively low showing that there is little 
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relationship between or among the skills being measured by the 

individual sub-tests. Conversely, if the correlations had been 

high the assumption might be made that the individual sub-tests 

were overlapping. The only exception to the comparatively low 

intercorrelations was that between Design Copying and Design 

Completion. In many respects the two sub-tests are tapping abil

ity at part-whole relationships and a strength of closure factor. 

Item Analysis 

An item analysis relating performance on each item to a 

dichotomous division of total scores performed by means of forty-

two chi squares showed that thirty-eight of the forty-two items 

were significant predictors, thirty-four of them beyond the .001 

level. Three of the four non-significant items were part of the 

Reversals sub-test. The first item of the Design Reproduction 

test was also not significant. The theoretical reason for this 

last insignificant value is found in the fact that since the test 

is developmental in design the majority of the subjects passed 

the first item, reproducing a circle, an ability associated with 

the three year level. 

Implications for Further Research 

The results of this study lead to the implication that 

readiness tests can be improved in their prediction of later 

reading achievement by the addition of further tests measuring 

design copying and visual memory. 
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In view of the promising results of this study, it would 

appear advisable to conduct further research with the Visual Per

ception Test and to continue standardization with larger sampling 

populations. With a larger sampling population additional checks 

of reliability and validity can be made and developmental age 

norms can be established for scoring purposes. 

Ultimately the Reversals sub-test should probably be re

moved from the battery and perhaps replaced with another visual 

perception sub-test, now under investigation, involving reversals 

but dependent upon the subject's skill at contour and outline. 

The test under consideration is based on the original inkblot idea 

with the original design cut in half. One half is used as the 

sample design with the child picking out the other half from a 

series of three choices. The ability to perceive contour or 

outline in different orientations may have implications for dis

crimination of letters and words. A very brief exploratory 

investigation of this proposed sub-test has been conducted. 

The Visual Perception Test may be a culture fair test 

for the bilingual and culturally disadvantaged child in that it 

requires no writing ability with the exception of the capacity 

to make an "X" and requires the child to follow only compara

tively simple instructions. In this investigation the basically 

Spanish speaking children were eliminated from the study. Those 

who understood English remained. However, instructions could 

easily be translated into Spanish and other languages so that the 



test could identify non-English speaking children with visual 

perceptual difficulties. 

It is conceivable that the basic Visual Perception Test 

battery be enlarged upon to later include other facets of read

ing readiness and achievement. Skill at auditory discrimination 

is a necessary adjunct to readiness and achievement in reading. 

This area has serious implications for later training in phonics 

Verbal communication is another facet of reading. It is neces

sary for the child to manipulate words skillfully in oral con

versation before he can read with comprehension. Experiential 

background is another area that could be investigated. Without 

personal experiences the child can make no meaningful associa

tions with the material he later learns to read. 

Application of the results gained from this research 

could be utilized toward the compilation of a training manual 

completely eclectic in approach combining the best efforts of 

such researchers as Kephart, Frostig, De Hirsch, Di Meo, Bos-

worth, Silver, Hagin and Hersch in addition to original material 

gained from many classroom teachers and school psychologists. 

The only training programs for perceptual development now com

mercially available are those designed by Frostig and the Per

ceptual Testing and Training Guide for Kindergarten Teachers 

based on the research of Di Meo and Bosworth. No truly eclectic 

approaches have been attempted. There are numerous visual per

ceptual skills involved in reading with specific skills more 

important than others for the various facets of reading. 



SUMMARY 

The purpose of this study was to construct and begin 

standardization of a visual perception test that could be used 

as a group test to enable first grade teachers to identify and 

predict which children would encounter reading difficulties as 

a result of some deficit in the visual perceptual area. 

The Visual Perception Test was constructed with original 

materials and was based on the research of many notable investi

gators. The test was comprised of seven sub-tests: (1) Design 

Copying, (2) Reversals, (3) Design Reproduction, (4) Framed 

Pictures, (5) Design Completion, (6) Spatial Recognition, and 

(7) Visual Memory. 

The subjects for the original standardization group 

comprised the population of seven first grade sections at Elvira 

School, Tucson, Arizona. The sample consisted of 139 students 

ranging in age from five years nine months to six years eight 

months and represented socio-economic groups from low to upper-

middle. Three first grade classes of 69 students were used as 

an additional group for the purpose of calculating test-retest 

reliability. 

The Visual Perception Test and the Metropolitan Readi

ness Test were administered in the fall of the school year and 

the Stanford Achievement Test was administered in the spring. 
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The following fall, the Visual Perception Test was administered 

and readministered within a period of three weeks to the second 

group of subjects. 

Concurrent validity, predictive validity, sub-test inter-

correlations, and test-retest reliability were calculated using 

a 7072 computer. In addition, an item analysis relating perform

ance on each item to dichotomous division of total scores was 

performed by means of chi squares. 

The Visual Perception Test scores correlated signifi

cantly with both the Metropolitan Readiness Test total scores and 

the Metropolitan Reading Readiness scores (.770 and .691 respec

tively). Design Copying correlated highest (.678 and .607) with 

the two Metropolitan scores. Design Reproduction was of next 

importance. 

The most important result of the analysis indicated that 

the Visual Perception Test tended to predict reading ability at 

the end of the first grade as measured by the Stanford Achieve

ment Test better than did the Metropolitan Reading Readiness 

scores in the areas of word meaning and paragraph meaning. Vo

cabulary ability was predicted equally well by the Visual Per

ception Test and the Metropolitan Reading Readiness scores. 

The significance of Design Copying as a predictor of 

reading ability was demonstrated by its high correlation with 

word meaning and paragraph meaning. The Visual Memory sub-test 

of the Visual Perception Test showed the highest correlation with 
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the paragraph meaning and vocabulary sub-tests of the Stanford 

Achievement Test, in spite of the fact that it showed only 

moderate relationships to readiness measures. 

The Visual Perception Test total scores showed high test-

retest reliability (.928) as did the great majority of the sub

tests. Conversely, intercorrelations among sub-tests were 

comparatively low, indicating that the individual sub-tests were 

measuring different abilities. 

An item analysis relating performance of each item to a 

dichotomous division of total scores showed that thirty-eight 

out of the forty-two items were significant predictors. Thirty-

four of the chi squares were significant beyond the .001 level. 

Several conclusions emanated from the findings of this 

study. The perceptual skill measured by the Design Copying sub

test is an important adjunct to readiness and a significant 

contributing factor to the prediction of reading achievement in 

the first grade. The ability to integrate and differentiate, to 

keep in mind a whole while attending to its interior details, and 

to understand part-whole relationships evidenced a strong rela

tionship to word meaning and paragraph meaning. 

It was also concluded that Visual Memory and the ability 

to remember a sequence of three geometric forms or letter-like 

designs played a vital part in predicting reading achievement as 

it applies to word meaning, paragraph meaning, and vocabulary. 

As a reading measure and a predictor of reading achieve

ment a test of the type constructed and standardized for this 



study may be used in place of a readiness test. 

It was further concluded that the results of the study 

support the implication that if readiness tests are to be diag

nostic, more tests related to design copying and visual memory 

should be incorporated in the test batteries. 

Additional research using larger sampling populations 

for more complete standardization and for the formulation of 

developmental age norms for scoring purposes would be profit

able . 



APPENDIX 



INSTRUCTIONS FOR ADMINISTRATION AND SCORING 
AND SAMPLE PAGES 

OF THE VISUAL PERCEPTION TEST 

Desk tops are cleared except for a pencil and an eraser. 

Individual test booklets are distributed to each child. The 

children are instructed not to leaf through the booklets. The 

sub-tests of the Visual Perception Test are divided by sheets 

of blue construction paper, which are used as stopping places 

during the administration. The examiner uses a copy of the 

Visual Perception Test for demonstration purposes. 

"Today we're going to play a game with designs and pic

tures that are in the booklets that you have on your desks. One 

of the things that we're going to have to do is listen very care

fully. When you're watching television you can see the picture 

but if you don't hear what is being said you really don't know 

for sure what is happening, do you? Well, today I'm hoping that 

you're tuned in to my channel and we're all going to listen very 

carefully so we know how to play the game. Now let's take a 

look at the first page and what we are going to do." 

Test 1--Design Copying. "Now here is a page with some designs on 

it. What we are going to do is to make the design on this side 

(demonstrate row of designs that are not complete) look exactly 

the same as the one on the other side (demonstrate by pointing 
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to complete designs on the left side). When you have finished all 

the designs turn the page over and stop at the blue page. And be 

sure that you don't peek beyond the blue page. Now take your pen

cils and begin." 

When everyone has completed the test, instructions are 

given to turn over the blue page. 

Test 2—Reversals. "Now we have pairs or sets of pictures. This 

time we are going to make an 'X' between the set of pictures that 

look exactly the same. Be sure you look carefully to make sure 

that they are exactly alike and facing the same direction. (Dem

onstrate and show the children what is meant by the individual 

set of pictures and where to make the 'X.' The TX' should also 

be demonstrated on the chalkboard so that each child knows and 

is familiar with an 'X*.) There are two pages with pictures on 

them so be sure you do both pages. Let's begin." 

Instructions are again given that when the subjects have 

finished the sub-test they are to turn over the sheet and stop 

at the blue page. 

Test 3--Design Reproduction. "Now let's take a look at the de

signs that go down this page (demonstrate by running finger down 

the designs on the left side). What I would like you to do is 

to make one design that looks exactly the same as this one in the 

space over here." (Examiner demonstrates where design is to be 

reproduced and points again to sample design that is to be 

reproduced.) 
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When subjects have finished test they turn sheet over and 

stop at the blue page. ~ 

Test M--Framed Pictures. (Timed test--10" for each square box) 

"On each page we have two boxes that have pictures in them (dem

onstrate) . Also in each of the square boxes there are two pic

tures that are exactly the same. Take your pencils and make an 

'X' over the two pictures that are exactly the same. There are 

three pages (demonstrate) with boxes on them so be sure you do 

them all. Are we ready to begin?" (Examiner times each page 

for 20".) 

After Test 4- all blue pages are turned over simulta

neously by students since they have all finished at the same time. 

Test 5—Design Completion. "Now we have some more designs on 

this page, but the person who made them didn't quite finish 

them, did he? Let's take our pencils and see if we can finish 

the design so that it looks as though it is all there and com

plete." 

When subjects have finished this sub-test they turn over 

the sheet and stop at the blue page. 

Test 6—Spatial Recognition. "Now down this side we have—some 

designs that are separated from the rest by this line (run finger 

down column of designs on left side of page). On this side we 

have more designs (demonstrate). What we're going to do is to 

take a good look at this design over here (point to 'b'-like 



design) and then come over here where there are three designs 

(point to series of three 'b'-like designs). Somewhere in one of 

these three designs there is one like this one over here (point 

to single design again). But we're going to have to look very 

carefully at these three designs because the one that matches 

may be turned around or even facing in a different direction. 

When you find the one design that matches the single one take 

your pencil and make an 'X' over the one that is the same as the 

one here on the left" (point again). (Make sure that the sub

jects know what is expected of them before they begin.) 

Instructions are given to again turn the sheet over when 

finished and to stop at the blue page. 

Test 7—Visual Memory. (Timed—10" each card) "We're going to 

have to listen very carefully again because this game is a lit

tle different than all the others. Be sure that you don't turn 

over the blue page until I tell you. This time I'm going to 

hold up a large card which has a design on it. Take a good look 

at it and see if you can remember it. Then I'm going to take 

the card away and then we're going to turn over the blue page. 

On the next page in your booklets you will see three series of 

designs. Each series is made up of three designs. Now one of 

those series of designs is going to be exactly the same as the 

ones that I held up on the card. Take your pencil and make an 

'X' over the one series that is exactly the same as the one on 

the card I held up. Remember mark only one series. When you 



have marked the series with an 'Xf turn the sheet over to the 

blank white page and stop." (Each part of this sub-test is 

divided by blank white sheets of paper.) 

Similar directions are given for each one of the six 

designs. When the test is completed the booklets are closed and 

turned face up on the desk. 

Scoring 

Scoring is done by inspection, and no scoring key is 

necessary. In sub-tests involving only two choices (e.g., Sub

test 2), no correction is made for possible guessing, with the 

total number correct constituting the score. In other sub

tests, no partial credit is given for incomplete or partially 

correct responses. To be scored correct a response has to 

match essentially the stimulus figure or comply essentially with 

task instructions. The total score is computed by adding the 

number right from each individual sub-test. 



TEST 1 DESIGN COPYING 



TEST 2 REVERSALS 





TEST 3 DESIGN REPRODUCTION 



TEST 4 . FRAMED PICTURES 
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