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ABSTRACT
Prompted by Piagetos suggestion that there might be

qualitative differences in the thinking processes of children who
read well as compared with those who read poorly, this study
investigated the mental operations of multiple classification and
class inclusion as possible characteristics required for a child to
abstract and modify efficient generalizations for reading. Sos were
27 second graders (1-10 years, mean IQ 116) and 29 fourth graders
(9-11 years, mean IQ 107) randomly selected from Natick,
Massachusetts, schools: all possessed middleclass families, spoke a
standard dialect, and had received adequate reading instruction.
White's Free-Sorting Classification Task and replications of items
from Rigneyos pictorial test of cognitive development were utilized
in the experiment. Results indicated that good classifiers tend to be
good readers and that poor readers tend to be preoperational. A child
having problems grouping pictures according to varying criteria or
dealing with part-whole relationships within a set of categories
might have difficulty classifying the letter-sound generalizations
necessary for efficient reading. (Author/RD)
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Abstract

ULTIPLE OLASSIFIOATION, CLASS INCLUSION AND READING ABILITY

Bickley F. Simpson, Educational Coordinator
Blue Hills Program

Boston Juvenile Court
17 Somerset Street
Boston, Massachusetts

Piaget's theory of mental development suggests there
may be qualitative dilferences in the thinking processes of
children who read well as compared with those who read
poorly. The purpose of this study was to investigate the
cognitive correlates (as opposed to the perceptual or motor)
to reading ability.

A delay in the acquisition of the operations of
multiple classification and class inclusion might present
difficulty in the abstraction of the basic structural
generalizations which underlie English orthography. Low
but statistically significant correlations existed between
reading chievement measures of vocabulary and comprehension
and multiple classification (N=56) and class inclusion
(N=20), independent of age. Iiith intelligence held constant,
low but statistically significant correlations existed be-
tween multiple classification (N=51) and the reading
achievement measure of comprehension as well as between
class inclusion (N=20) and the reading achievements measures
of vocabulary and comprehension.

Given the limitations of the size of the sample and
the testing measures used, the results indicated that good
classifiers tend.to be good readers and that poor readers tend
to be preoperational. A child having problems grouping
pictures according to varying criteria or dealing with part-
whole relationships within a set of categories might have
difficulty classifying the letter-sound generalizations
necessary for efficient reading.
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Chapter I

The Problem

A child with specific reading disability is
identified by Federal Law (P.L. 91-230, Title VI-A,
April 13, 1970) as exhibiting a disorder in one or more
of the basic psychological processes involved in under-
standing or using spoken or written language. Myklebust
(1966, 1969) describes the child as being a year or more
behind grade level in reading in spite of adequate in-
struction. Olements (1966) has listed a variety of
labels for the disorder: perceptual-motor handicap,
minimal brain dysfunctioning, dyslexia, etc. Kass (1966)
states that such terms do not include children who have
reading problems primarily due to the result of visual,
auditory or motor handicaps, to mental retardation, to
environmental disadvantages or to emotional disturbances.

Many experts (Critohley, 1964; Bender, 1958)
suspect specific reading disability to be a maturation
disorder. Others (Makita, 1968; Rozin tt Al., 1971:
Durrell, 1955) suspect the nature of the orthography and
poor teaching to be at fault. Chall (1967, p. 159) has
written that reading failure cannot be blamed on either
the child or the initial method alone.

"Severe disability seems to result when a
child has a predisposition (a set of
characteristics that make it difficult for
him to associate printed symbols to their
spoken counterparts) and is exposed to an
initial method that ignores this predispo-
sition."
The purpose of this study was to investigate the

mental operations of multiple classification and class
inclusion as some of the possible "characteristics" need-
ed by a child to enable him to abstract and modify effi-
cient generalizations for reading*

General Problem
In New York City, Buder (1970) states that two

out of every five pupils in the second through the ninth
grades are at least a year behind in reading. A percent-
age of these chiluren are eligible for help under the

Federal Law, although the experts disagree as to the

exact figure. On September 23, 19690 the U. S. Contd.

missioner of Education (Allen, Jr., 1970) established a
national goal for the United States: by the end of the
19701s, no child will leave school anywhere in the country
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without the ability to read. The goal will not be an
easy one to accomplish even if funded adequately, for
professionals cannot agree on the solution. Since
frustration in the first grade is enough to turn a child
against reading, schools, teachers and himself, a Govern-
ment-sponsored report (Chalfant & Scheffelin, 1969) feels
it is imperative to develop procedures to identify child-
ren with specific reading disability before they experi-
ence failure.

Specific Problem
The justification for this study is the hope that

early identification and treatment of potential reading
problems in children will be possible. Motor and percep-
tual correlates to the understanding and use of written
language have been investigated during the last thirty
years. A child with specific reading disability has been
showm to have intrasensory visual disorders (Goias, 1959),
intrasensory auditory disorders (Wepman, 1960), and inter-
sensory failures of integration between auditory and
visual systems (Birch & Belmont, 1964; Zigmond, 1969),

One popular theoretical model postulates that "to
a large extent, so-called higher forms of behavior
develop out of and have their roots in motor learning"
(Kephart, 1960, p. 35). The implication that this has
for identification and treatment programs is that dis-
orders in perceptual-motor ability must be corrected
first. According to Kephart (1967), the child's initial
perceptual-motor learnings form a basic foundation upon
which more advanced learning can be built.

Piaget (1961) maintains, on the other hand, that
cognitive operations such as classification, necessary
for advanced learning are a different type of knowledge
than perceptual (or figurative) skills. Classification
ir defined as an operation which relates properties of an

included class to an entire class. For example: In a

group B of twelve flowers within which there is a sub-

group A of six primroses you ask, "Are there more flowers

or more primroses?" The child responds according to the

inclusion "A is less than B." or "There are more flowers"

(Iiaget & Inhelder, 1969). Movements, gestures, percep-

tual imagery and verbal language are simply media through

which this classification operation can be manifested

(Furth, 1970). A perceptual-motor deficit such as poor

copying ability may be a symptom of an underlying cogni-

tive deficit, but treating the symptom with additional

copying exercises may not be the most effective remedia-

tion.
Reed (1968) feels that disorders in perceptual-

motor ability, when corrected, do not facilitate academic

learning and that there is no justification for training

children in motor activities with the expectation that

their reading will improve. Bouncing on a trampoline or

walking a balance bar improves balance and coordination,

2



however, and this may indirectly help the child's image
of himself, Yet, many school programs continue to use
materials as if a significant relationship between motor
development and reading exists. (See programs by Barsch,
1967; Ohaney & Kephart, 1968; Simpson, D., 1968; Godfrey
& Kephart, 1969.)

Oopying ability aids a child in gaining figurative
knowledge about his world. Blom (1969) feels these
perceptual skills have some relationship to learning, but
they are 'necessary but not sufficient factors for academic
suooess. Yet, many school programs continue to use
materials as if a significant relationship between per-
ceptual development and reading exists. (See programs by
Valett, 1967; Frostig, 1964, 1968.)

A renewed interest in Piaget in the United States
(Ginsburg & Opper, 1969; Furth, 1970; Athey & Rubadeau,
1970; Lavatelli, 1970) has aided the investigation of
cognitive (as opposed to motor and perceptual) correlates
to the diagnosis and treatment of potential reading
problems. It is important to know that Piaget (1970) re-
gards perceptual development GS essentially continuous
but cognitive development as essentially discontinuous.
His denial of developmental stages in perception, and
his affirmation of stages in cognition, are based on
research that successive perceptual achievements are only
guAgIltative. (Piaget & Morf, 1958). The presence or
absence of particular logical operations, such as classi-
fication, differentiate Qualitative levels in cognition
(Tuddenham, 1966).

No wonder there is confusion among experts as to
diagnostic and treatment procedures for potential read-

ing problems in children. Besides the perceptual-motor
and logical training advocates, McIntire (1970) and

Staats (1970) believe that behavior modification tech-
niques ean pure any reading problem, irrespective of
method. However, Pitman (1969) believes a revised alpha-

bet is the answer. Research has shown that differences
in the personality and competence of the teachers rather
than materials themselves account for successful reading
instruction (Bond & Dykstra, 1967).

In the midst of this confusion, members of the

U. S. Congress are hesitant about funding the "Right-to-

Read" program, although there is some agreement among

competing professionals that top priority be given to the

early identification of speoifio reading disability.

Statement of Purpose
Piaget's theory of stages of mental development

suggests there may be a qualitative difference in the

thinking prooesses of children who read poorly as com-

pared with those who rend well. Reading may be a diffi-

cult task for lam primary school children because they

have weak clasTilloation skills. The letter-sound varia-

tion in English with contradictory fragments of evidence

in words like "bone," "gone," "done" and "one," may delay

3
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the poor classifier's ability to abstract and modify
generalizations for reading.

The ability to use generalizations with a variety
of modifications necessary to cope with this letter-sound
variation may involve logical operations of thought such
as multiple classification and class inclusion. This
study attempts to understand the relationship between
multiple classification, class inclusion and reading
ability. Are poor readers poor classifiers? Are good
readers high classifiers? Can students be grouped more
efficiently for reading instruction according to their
classification scores?

Definition of Terms
Letter-sound variation: Elkind (1967) beiteves

that the essential difficulty in reading is the recogni-
tion that one and the same element ;:an give rise to two or more
different forms, depending on the context. One and the
same letter in English can represent more than one sound,
while one and the same sound can be represented by

different letters. For instance, the letter la' repre-
sents sounds in "angel," "axe," "arm," "auto," "Any, '

"altar," "father,Ir, "aisle," and Stomach7 The long
sound of 'ale can be spelled "able " Ste," "aim," 'ways,"
"straLght." "gauge," "oafe," -"matin

If It

ee. buffito"
"break; 'veinTT 'they," and "fralght

fi

(Hanna et al,

1967).
Multiple classification: Classification is

defined as the grouping of objects by properties such as
nolor, shape, size, thickness, number, sound value, etc.
Multiple classification is defined as the grouping of
objects by more than one property, An object can have
more than one property and thus belong to several classes
of objects; thus, a red triangle can belong to the class
of triangles and red shapes; a woman can be both a mother

and a teacher. The sound value for the letter 'cl can

belong to the class of 'k' sounds, as in medioal," as

well as to the class of 's' sounds, as in "mellaine."
Class inclusion: Class inclusion is defined as

the taking apart of a whole class to find aubolasses
which are interrelated. This involves the comparison of

"all" and "some". If ime A and some Al equal all B,

then 3-A1=A; hence, A Is less than B0 or A' is some of 13,

In a group of assorted shapes, "all the triangles are
red" implies that there are more red shapes than triangles

and that all the red shapes are not triangles. Glasses

are analyzed on the basis of a property belonging to

some members cf a class (red or yellow beads) and a
property belonging to all members if a class (wooden
beads), The sound values for a given letter such as

(father, any, wander, tsll, sane, sanity) can belong to

a 'larger class, and the larger class can inolude sub-

classes of other letter patterns (Ita, rain, raj., nil,
obaz, stalk),

4



Delimitations,
The sample in this study was randomly seleoted

from the second and fourth grades at the Bennett.
Hemenway School in Natiok, Massachusetts, and is limited
to 56 children. The community served by the school fell
in the middle to lower-class inoome braoket,

Some first graders are not concrete-operational
in their thought processes. Inhelder & Piaget (1969)
found that the class inclusion operation is not seoure
until eight in 75% of the children they tested. A
second grade sample of 27 children (13 boys and 14
girls) was chosen beoause their mean age (7-10) was

fore the time when the logic of classes should have
een eveloped. The investigator could be assured, how-

ever, that they had had at least one year of adequate
reading instruction.

A :ourth grade sample of 29 children (15 boys
and 14 girls) was chosen because their mean age (9-11)
was Ilmal the time when the class inolusion operation
should have been developed.

The oriterion measures of reading are limited to
vocabulary and oomprehension subtest scores on the ann
Seoond Grade Read nese Test (McCullough & Russell, 1967)
and; for the fourth gra e sample, the vocabulary and
comprehension subtest scores on the Lailaumulagag
Tests (Greene & Kelley, 1956).

The criterion measures of classification behavior
are limited to the Free-Soxting Task (multiple classifi-
cation) for the entire sample and the Structured-Sorting
Task (class inclusion) for 20 second graders, both tasks
designed by K. White (1970).

The criterion measures of IQ scores for the second
graders are the 0 1 for la Te t of Menta M tu t

(Sullivan, Clark e gs, an the or e orndike
for the fourth graders (Lorge & Thorndike, 9

Null Hypotheses
With a combined sample of children (N=56) there is

no relationship between reading ability and the Free-
Sorting Classification Task.

If there is a relationship betWeen reading ability
and the Free Sorting Classification Task, then there is
no statistically significant relationship 'when OA or IQ
is held constant.

With a smaller sample of children (N=20) there is
no relationship between reading abili.ty and the
Structured-Sorting Classification Task.'

If there is a relationship between reading ability
and the Structured-Sorting Classification Task, then .

there is no statistically significant relationship when
IQ is held constant.



Ohapter II

Review of Literature

Plaget's Theory as to the Origin
of the Olass Inclusion Operation

According to Piaget (1952, 1960), operations of
thought have their origin in action, The source of
intelligence is not to be found in perception or in
language, but in the 000rdination of actions as the child
manipulates objects. The Russien scientist, Zaporozhets
(1969), agrees that the development of mental processes
is related to external aotions which undergo a series of
changes in order to be converted to the internal opera-
tions of thought.

This theory is not to be misunderstood as thought
having its origin in movement. The coordination of
actions upon objects involves movement and motor skill,
Bernstein (1967) feels that an action, however, involves
the regulation and direction of movement in the attain-
ment of some particular goal. The coordination of
actions on objects involves the formation of the scheme
of the permanent object and then the formation 'of a
symbol, such RS the word "chair," to represent this
object when it is no longer present in concrete experi-
ence (Inhelder & Piaget, 1969). The symbolic function
may not develop normally when the coordination of actions
on objects and the scheme of the permanent object is
delayed. It is important, however, to remember that
intellectual ability to symbolize graphically is not a
motor activity proper but one of abstract representation
(Werner, 1948. )

Sensori-motor Period of Thought
Nonverbal precursors to the class inclusion

operation can be seen in a normal child as early as five
months. Biphasic attention is the ability of the child
to detach himself frqm one aspect of a stimulus field
and move to another with a definite strategy (Bruner,
1969). As early as the seventh month, a child constructs
equivalence relations which govern properties of various
objects to which his action can be applied. A doll, a
rattle and a bottle are all for dropping on the floor
(Piaget, 1952).

Mental development is systematic and proceeds in
an orderly sequence. First, there must be distance from
the self and object. The child becomes less dominated by
the immediate concrete situation, less stimulus-bound,

7



less impelled by his affective states. He has a clearer
understanding of t.is goals in order to substitute means
and alternate ends, and he can plan delays (Werner,
1948).

By the end of the sensori-motor period when the
child is approximately 18 months old, he can initiate a
search for a hidden object. Objects befOre this time
did not exist for the child apart from his actions on
them (Uzgiris & Hunt, 1966). An object out of sight was
out of mind. The child now can deal with an object one
at a time, but he is unable to abstract any single con-
sistent criterion to govern a concept of the object
(Inhelder & Piaget, 1969). However, there is found a
certain logic of inclusion of actions which are the
foundation for higher thought processes (Piaget, 1969).

Preoperational Period of Thought
When an object can be dissociated from its

specific content and can function in'the child's mind
without being tied to his action upon it, a new kind of
knowledge is possible. This period is called "pre-
operational" and lasts from two to seven years, approxi-
mately (Piaget, 1952). A name has the capacity to
represent reality through the intermediary of words that
are distinct from what they signify. The word "chair"
is no longer a property or attribute of the object
chair, but represents a concept of "chair" (Werner &
Kaplan, 1963). Every word is a generalization and will
grow to serve an extremely wide range of purposes, from
a mere index of the object to a metaphorical use
(Vygotsky, 1965). Vocabulary and grammar manifest a
logic of syntax in much the same manner as the child's
searching action for a hidden object manifested a logic
of actions.

Language acquisition should thus be considered
within the framework of the total cognitive development
of the child. The roots of thought are anterior to
language, and the verbal transmissions of concepts are
necessary but not sufficient in themselves to establish
structures in a child's mind (Sinclair-de-Zwart, 1969).
There is a time lag between an initial praotical act of
intelligence and.the first verbal produotiJn, and the
particular character of the child's first words show
they are personal symbols with a diffuseness of primary
meanings. They are not signs in the sense of belonging
to a structured and shared system. Rozengart-Pupko
(1948) experimented with various words, offering a
number of objects for each name. The actual object being
named WAS always absent; however, the objects presented
had some attribute in common with the missing object.
The two to three-year-old child was easily oonfused,
picking up any object having any kind of attribute in
common with the object named.

8



The Relationship of Thought to Language
At two years, there is a distance between the

subject and object, where in an earlier period they had
been fused (White, S., 1965). The child's first words
are used purposely as novel means to achieve new goals
while previously concrete actions had been the only
tools. Naming an object gives the child a sense of
power over the object, as if the name itself were a
property or attribute of the object (Werner, 1948).

Words are more than attributes of objects, how-
ever, and they are more than indices or signals of
anticipated events, As symbols they have the capacity
to represent reality through signifiers distinct from
what they siolify. Piaget (1962) has shown that one
vocabulary word can develop several referents. "Quah"
can mean a swimming duck, any liquid or milk In a
bottle; or a coin with an eagle on it. The child's
thought processes are typical chain complexes, with each
new object haxing some attribute in common with another
element, butiundergoing endless change (Vygotsky, 1965).

At the same time, there are many morphological
clues and syntactical positions for one referent. Green-
field (1970) reported that her baby used holophrastic
sentences for the assertion of the properties of objects,
for ,the location of objects, for prepositions, and so
forth. The relational functions of one referent leads
to the combining of words for more precise communication
(McNeill, 1966). The combination process, however, is
different for a baby than for a chimpanzee, lending
support to Lennebkrg's (1967) theory of species-
specificity of language. In no two of the chimp's
utterances are the words combined with restrictions or
organized into grammatical relations as they are with
humans (Gardner & Gardner, 1969).

For this reason, an empiricist theory of learning
is incomplete for it is incapable of producing a system
of rules for the deep-seated properties of language.
Surface phrases do not reflect deep syntactic structure
not represented directly in the form of an auditory
signal. The theory is incapable of explaining why
patterns "corned" and "doed" weigh more heavily with the
child than the frequency of repetition of sounds ("came,"
"did") from correct adult models (MoNeill, 1966).

The child's acquisition of language is a kind of
theory-construction process. He discovers this theory
with only small amounts of data - as his parents' speech
is random and incomplete, with many fragments, false
starts and other distortions of the underlying abstract
forms, In formulating an appropriate hypothesis from a
restricted class of data, the child tests, rejects and
modifies the theory according to reinforcement by the
environment. Bruner (Pines, 1970) feels that this
language competence is just one example of an even more
significant ability with which infants enter the world,

9



the basic nbility to pick up logical rules from mere
fraorients of evidence and then use these rules in a
variety of combinations.

Concrete Operational Thought
By the end of the preoperational period when the

child is approximately seven years old, his knowledge of
the world is extended beyond specific actions on objects
and beyond the specific words which represent these
actions. For Piaget, concrete operations emerge when
the object in question can be transformed in a variety
of ways and still be conserved (White, S., 1970).
Conservation is defined as a mental operation by which
a child retains the object as an idea when he no longer
perceives the object as a concrete thing, whether
broken into pieces, flattened out, or dissolved in
water (Wolff, 1960).

Every operation in thought is associative.
That means that thought is free to make detours so that
a result obtained in two different ways remains the
same in both cases. Every operation combined with a
Qonverse operation is annulled so that identity of a
thought is maintained. When two elements are compared
with each other, neither the standard nor the compared
entity is distorted by the comparison itself. This
lack of distortion has important implications for the
child who must generalize s rule about experience and
then modify it as the situation demands.

If a number of facts are reached by variable
and flexible routes, a certain objectivity can be
attained by such "decentrism" (Piaget, 1960). Every
change in thought is reversible as well. What elements
are added together can be subtracted, and what elements
are multiplied can be divided. A child should be able
to conszruct hypotheses, discard each one that doesn't
work, and return to the starting point to begin agnin.
If he follows one path of thought, he can retrace his
steps without chnnging the ideas employed.

Furth (1970, p* 39) feels that reversibility of
a .scheme implies that the human subject has the possi-
bility of making mental experiments:

...doing and undoing, going in one
direction and compensating for it in
another direction (e.g. conservation of
length); regarding a thing as belonging
to one class and at the same time to
another class, and relating classes to
each other (e.g. class inclusion); co-
ordinating one perspective with another
perspective (e.g. horizontality) or trans-
forming successively the position of a
thing moving around a fixed point (e.g.
rotation).

10



Stages in Olassifioation Behavior
Piaget (1960) has shown how children construct

their own mental models of the world in successive
stages, following an invariant sequence, though the
children may go through the stages at different rates.
As children realize that objects have properties which
do not depend on their immediate appearance, they are
able to deal with more and more complex levels of
abstractions which can be observed in their syntactical
constructions as well as in heir hypothetical reason-
ing.

There have been striking similarities in the
description and invariance of the stages of classifi-
cation behavior in the work of Hanfmann & Kasanin
(1963), Goldstein eic Soheerer (1941) and Vygotsky
(1965), to support Piaget's theory (Inhelder & Piaget,
1969).

Stage I (2-4 years old; preoperational period)
The child is unable to analyze all the objects

in a given problem. He is unable to transcent the
immediate experience of each object because the attri-
butes of color, shape, etc. belong to a given figure
as an undivided whole. His classification behavior is
one of chaining; that is, one response serves as.a
stimulus for the next, with no preliminary plan. He
concentrates on one dimension and as a new one is added,
he ignores it.

Stage II (4-6 years old; early transitional period)
The child is able to analyze all the properties

of a whole so that the given object can be divided
into attributes. Perceptual distortions, however, such
as the proximity in space or functional belonging, get
in the way. The child makes judgments on how things
look and centers on one attribute only, usually the
v13ua1 one. He forgets a first dimension as the new
one is added. He lacks the ability to coordinate
attributes, and has difficulty realizing that an object
can possess more than one property and thus belong to
several classes. If he first classifies by color, he
can move to shape and so forth, but there is oscillation
between alternative attributes. Unanalyzed elements
distort the system as there is no general criterion for
classification.

Stage III (6-8 years old; late transitional period
culminating in concrete operations)

The child no longer oscillates between alternative
attributes. He can vary two properties simultaneously
such as size and thickness, putting to one side the
perceptual salient cues of color and shape. Other prop-
erties, such as number, can be integrated into the
whole without destroying the set. The child understands
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the class inolusion relationship, that B-A1=A; hence
B is more than A. B is nQt lost when A is compared with
the disrupting property A. Property A is included in
whole 13; thus, all the A's are some of B. He has
anticipation as well as hindsight; that is, the pattern
oan be reorganized or modified in light of existing
criteria (Inhelder & Piaget, 1969).

Goldstein (1939) defines abstract thought which
is possible in this period as:

a. an ability to assume a mental set, dis-
criminating essential from non-essential
details;

13, an ability to shift voluntarily from one
aspect of a situation to another in order
to recombine the set;

c. an ability to hold two or more dimensions
simultaneously in the mind;

d. an ability to transcend the immediately
given aspects of surface impressions;
not to be bound to the immediate experi-
ence of a unique object or situation or
to the immediate claims of perceptual
attributes; and

e. an ability to grasp the whole, while
isolating parts in order to vary them.
No dimensions, left unanalyzed at one
moment, reappear as disturbing
influences.

Stages in Language Development
Children in the cultures studied use similar

rules for the production of languageo N. Chomsky (1968)
feels this evidence says something about the structur-
ing of the mind. Both Chomsky and Piaget feel that
children do not learn to speak as a result of stimulus-
response mechanisms. Ohomsky believes that children's
ability to abstract generalizations in the language

n 1

they hear allows them to generate sentences that have
ever been spoken before. Piaget would emphasize that

a long period of construction is required for such an
accomplishment. Gallperin (1969) also believes that
thought is dependent on practical activity and is not a
manifestation of a ready-made faculty but formed in the
process of fulfilling a task. The operations that
carry out the growth of syntax are internalized actions
which have performed simpler functions during the
sensori-motor period.

Work by Priendlander (1969) and Lieberman (1967)
tends to support the child's biologically determined
capacity to learn linguistic structures through classi-
fication and serial ordering processes. By "analysis by
synthesis," the child ignores the acoustic signal and
fills in the phonetic features, using his knowledge of
the syntactic and semantic constraints of language. If
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the processes Lnderlying language are classification
and serial ordering, then there must be a manifestation
of these universal cognitive capacities which can be
matched by the universal features of the base structure
of language and their transformations (McNeill, 1966).

Slobin (1968) believes there is evidence from
comparative studies in Russia and Japan that a child is
not born with a set of linguistic categories, but with
El process mechanism or a set of procedures and inference
rules for classifying and ordering linguistic data.
Linguistic universals, then, are the result of an innate
cognitive competence rather than the content of such a
competence (Slobin, 1964).

alildren play within their linguistic system but
do not attempt to correct it. If they lack a transforma-
tional rule, they will include nothing in surface utter.
ances which cannot be related to deep structures. If
the negative transformation and do support are not known,
imitations of sentences, "I can't catch you"; and "I
don't like you," are repeated, "I no catch you," and
"I no likes you," (Menyuk, 1969). A child who has not
reached a stage in which he uses v'etain grammatical
rules spontaneously, who was still nissing the syntactic
foundations and prerequisites, covld repeat correctly
only that which is formed by rules he has already
mastered. This is the best indication that language is
not acquired by simple imitation, but that the child
abstracts regularities or relations from language he
hears which he then applies to constructing more complex
syntax.

Jakobson (1969) has shiwil that the "s" first
learned in the plural word "no8:6s," then as a possessive
in a phrase "Pats coat," ana flnally as the third _?!"

person singular in a sentence "Jim pats Pat's dog,"
covers a span anywhere from two to eight months. The
difficulty may be with the u4:erlying mechanism which
regulates thought, with the ability to operate and
shift a number of dimeneons in order to generate
alternative and progressively more difficult structures.

At an early rTzmperational stage (2.4 years), the
child is unable to a. alyze all the objects in a problem.
Syntactically, he doea not analyze all the elements of
a sentence, he merely adds a "why" marker to form a
question without inverting the subject and verb: "Why
Mommy come?" He merely adds the "no" or "not" marker
to form the negative construction: "No can do it."
"He not waking up" (Bellugi & Brown, 1964; Klima &
Bellugi, 1966).

At a later stage, the child is able to analyze
all the properties of a whole, but he lacks the ability
to coordinate properties, usually centering ln one
property at a time, or oscillating between the two.
Syntactically, the child analyzes all the elements of a
sentence but is unable to carry more than one property
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simultaneously in his mind He says, "Nobody don't
like me." After many corrections, he says, "Nobody
don't likes me" (MoNeill, 1966),

Sinclair-de-Zwart (1969) has found evidence for
analogous logical and syntactical stages with the
comparative construction. Preoperational children
say, "That is small," and, "That is big." Operational
children use relational terms, "That one is shorter."
Preoperational children are more restricted to .the use
of "big" and "little" for all differences in Oze.
Operational children use more differentiated terms like
IIwider," "fatter," "taller," "thinner." Preoperational
children tend to mention only one dimensional differ-
ence: "That one is thin" and "That one is a bit big."
Operational children use coordinated delcriptions to
talk about two dimensions: "That one is thinner and
taller." C. Ohomsky's recent research (1972) on cer-
tain language structures demonstrated a considerable
variation in la of acquisition which did not affect
order of acquisition of different structures.

Lyle (1970) has hypothesized a generalized lag
in syntactical growth noticeable between two to four
years of age would be found in a sample of children
with specific reading disability, although articulation
defects would not necessarily be found, Syntactic
competence might also discriminate children with read-
ing problems from normal readers. Poor readers can
read individual words in a sentence but they do not
grasp the unified contextual conception. They cannot
appreciate that words derive meaning from sentence
oontext and fail to subordinate emotional-concrete
meanings of separate words to the syntactical relation-
ships between words (Parnham-Diggory, 1967; Denner,
1970),

Stages in Perceptual Development
Perception is another manifestation, as is

language, of developing intelligence. Both are a
necessary but not a sufficient condition for thought,
as each in its own way distorts reality. Perceptual
activity is less influenced by the distortions inherent
in experience when it becomes directed by thought. Age
is an important variable in the "tunnel effect" task.
A moving object visible at Afti4B, hidden by a screen
B.40, and visible again at 0.4D, only to be hidden again
at Do confuses a six-month-old child. He can follow the
A0-4B movement; wher the object disappears at B, he looks
at A and is amazed to see it reappear at 0 (the peek-a-
boo effect). He will follow It 0.4D but when it dis-
appears again at D, he looks for it at 0 and then at.A.
A two-yearn:old child will search at D because the
logical substructures of displacements in space have
been constructed at this time (Piaget, 1961).

Experiments with the perception of space best
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describe the developmental framework necessary for
understanding children with specific reading disability.
Up to four years or so, the child scribbles rhythmically
on a piece of paper. (Remember that these stages are
known to be invariant, although the age norms vary from
culture to culture.) In Stage IA, the child can distin-
guish open from closed space only (i C) ); in Stage IB,
he can distinguish topological properties such as
juxtaposition, proximity, separation and enclosure,
including points in, on and outside of shapes (0, C, 0).
In Stage IIA, he can distinguish lined shapes from
curved ones (0 13 ), the number of sides on a shape
( ), and the dimensions of length, height and
width (13 C=1 ). In Stage IIB, the diamond is
mastered ( 0 ), as well as points of contact and
internal details (4) ). Inversions, reversals and
rotations are frequently last to be recognized due to
the inadequacy of the child's reconstruction of order
along the horizontal axis (Piaget & Inhelder, 1967).
Gibson (1969) has reported similar findings.

The preoperational child relies heavily on his
perceptions, feeling the compunction neither to justify
his reasonings, nor to look for possible contradictions
in his logic (Wohlwill, 1970). He is apt to center on
one arbitrary feature of an object such as width, wf.thout
taking into account another feature such as height. In
the now famous conservation of liquid task, there are
two equal jars filled with equal amounts of water. A
is poured into A', and the child assures the tester
there are equal amounts of water. When jar B, which is
taller and thinner than A or A' is used, the preopera-
tional child sees the column of water rise and claims
now there is more because "it is higher" (Inhelder &
Piaget, 1969). Only at a later stage will he be able to
work out a ratio of height and width in his head.

Stages in Reading Ability
.

As the child develops, he constructs more effi-
cient systems (perception, language) to process data
about the world (Langer, 1969). At the end of the
oensori-motor period, he can perform an action in order
to obtain a goal not immediately available in his concrete
experience. During the preoperational period, he forms
symtols to represent objects not actually present in his
experience. Reading may be an even more abstract system
of processing data about the world. Letters are
arbitrary signs to represent sounds which, in turn, as
words, are arbitrary symbols to represent objects.

Bettelheim (1961) feels that the manipulation of
symbols in reading develops in stages.

Stage I: Each object or symbol has a unique and
(preoperational) personal meaning
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Stage II: Each object or symbol has an independ-
(transitional) ent unchanging reality of its own; it

is always one and the same thing.
Stage III: Each object and/or symbol has gener'A.o
(concrete qualities representing different
operational) examples of the same class of objects.

Chall (1967) indicates that the child's mastery
of the code of the alphabet may suggest a valitative
leap in his abstraction ability. Pointing to and naming
a lettni, or writing a letter, at an early age is quite
different from pointing to or drawing a picture of a
cat, a truck, or a tree. The child who can identify or
reproduce a letter engages in symbolic representation.

The Structures of the English Language
The structure of the English language necessitates

that .the child understand that one letter has several
sounds and that one sound can be represented by several
letter patterns. Alphabetic orthography if. a set of
generalizations enabling an individual.to 'transcribe
the graphic symbols into the sounds of oral language.
The set of generalizations for phoneme-grapheme corres-
pondences is based upon three levels of analysis, phono-
logical, morphological and syntactical (Hanna,
1966),

The phonological factors which determine tlw
generalizations are:

a. position as in sane - sanity;
b. stress as in angel - angle;
o. internal constraints as in ceiling - vein.
The Iliorphological and syntactical factors, more

important l'or spelling than they are for reading, are:
a. compounding as in plauround (not plaiground);
b. affixation ap in acute - acoount;
c. words with the same sounds7homonyms) as in

weigh and way; V
d. words with common etymology as in elite,

regime, machine.
A facile reader intuitively devises his own short-

hand system to organize the cue value of various letter
combinations from the above factors (Cromer & Weiner,
1966). The American English phonological structure
underlying the orthography provides a rich source of
information (Venezky, 1970), but the child with specifie
reading disability has an impaired ability to abstract
and devise rules for data processing, especially when
the data is verbal (Dykman, et 11" 1970).

Wickens (1963) htis shownthat good readers were
significantly better able to perform abstraction tasks
and verbalize their reasons for doing so than were poor
readers* Santostefano (1969) believes that the poor
reader scans small segments of information, is pulled
off the track by irrelevant detaUs, and is unable to
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group parts and waoles in any systematic, plan. A poor
reader therefore would have difficulty generalizing
rules from a sight method approach to reading, for the
relationship between the component parts of the spoken
and written word is kept a secret. The words "gone,"
"done," "bone" and "one" provide no olues to breaking
the code. Liberman (1971) has shown that the phonemic
segments of language are not transmitted individually
either; that is, the units g-o-n1 are not processed in
the brain as three disoete sounds. On the basis of
this evidenoe, an entirely phonetic approach to read-
ing might confuse a poor reader as well.

Makita (1968) reports that reading disability
is rare in Japan, occurring in less than ot, percent
of the Japanese population. He questions Ine possi-
bility that the Japanese might have less malformation
of the cerebral gyri, less oonfliot of hemispheral
dominance, or less emotional problems. He believes
that reading disability is a philological rather than
a neuropsyohiatrio problem, and goes on to show that
the Japanese reformed alphabet has no symbols whioh
stand in mirror relationship to each other (English has
20 go 130 d); that there is one consistent way to pro-
nounce a /letter (English has letters pronounced accord-
ing to their pattern with other letters); and that the
oousonant is always tied to a vowel (English has con-
sonants represented by two or more letters such as k
and ch; f and

ARglish spelling is a more efficient system
than the surface irregularities would lead one to
believe, proViding considerable syntactic and semantic
information on the part of the speaker (Ohomsky, O.,
1970). For a mature, native speaker who knows implic-
itly the phonological rules of English, spelling
captures underlying deep similarities that exist be-
tween words. Ohomsky & Halle (1968) have shown that
the orthography plugs in at a particular linguistic
level other than the phonetic one. English, in its
rich structure, contains a system of automatic alter-
nations. The first alternation is stress: telegraph,
tellfgraphy, telegrgphic. Rules governing these exam-
ples are very general throughout the language, part of
an entire pattern and, given some new and unfamiliar
word, the speaker should know how to apply stress. The
process which deoldes the stress is not haphazard; the
endings ftz and determime which syllables have full
vowels arid- whioh-have reduced vowels.

Vowel alternation is the second variable:
grateful, gratitude; sane, sanity; nation, national.
The underlying phonetic variation /eihse/ is cued by the
suffixes attached to the root. The third type of alter-
nation is consonant variation: medioal, medicine;

oritislize; sage, sagaoity.
It may be important to understand that the
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spelling of a word may riever be phonetically exact in
its full form, but that this underlying form varies
little from speaker to speaker, even across major
dialect boundaries. Very simple and general rules are
applied in a sequence to an abstract lexical repre-
sentation and convert it in successive stages into a
phonetic representation that bears little point-by-
point resemblance to the underlying form. This highly
abstract system of lexical representation which is
surprisinglY. close to oonventional brthography, and
extends over a wide range of dialect, functions in the
use and understanding of English sentences.

The .Ohomskys (1968, 1972) make one very
important qualification, however.. The child of six may
not have mastered this rich phonological system An full.
His intuitive organization of the sound system continues
to develop and deepen as his vocabulary is enriched and
as his use of language extends to wider intelleotual
domains and more complex funbtion. He is ribt yet in
full mastery of abstract processes to depart phono-
logically from surfaoe phonetics.

Reading Readiness .

Not all children are "ready" to read at age six,
the time when most children enter first grade (Morphett
& Washburne, 1931). Age has been showm to be a poor
criterion (Gates & Bond, 1936). Olson (1959) has found
that height, weight and skeletal development were un-
reliable factors as well. Multi-factors theories are
popular today, combining intellectual, physical,
experiential, language, emotional, social and moti-
vational correlates (Monroe, 1932; Robinson, 1955;
Harris, 1961). "Readiness" is measured by the identi-
fication of the areas of weakness whioh must then be
strengthened to forestall failure. Reading instruction
should theoretically be delayed until the child is
"ready."

Most reading specialists believe that a child
should know the language he is going to learn to read
at least to a certain degree of competence (Oarroll,
1970). He should learn to recognize a certain number
of printed words.from their total configurations
(Dolch, 1936). He should learn the left-to-right prin-
ciple as it applies to complete words in continuous
text (Gates, 1)29). He should learn to recognize, dia..
criminate and name the letters of the alphabet (Durrell,
1955). The child should learn to dissect the spoken
words into component sounds (Durrell & Murphy, 1953)
and blend them together into words (Ohall, Roswell, at
Al., 1963), although the Liberman (1971) research
questions this technique. Finally, the child should
learn the correspondences of letters and sounds, either
by an analytic approach involving the analysis of whole
words, or by a synthetio approach involving the synthesis

18



of sounds into words and phrases (Bear, 1964). No
one code emphasis method apparently is better than any
other (Ohall, 1967).

Many specialists reject alphabet reform as un-
necessary if the job of teaching reading were only
carried out by competent teachers, and if adequate
time could be devoted to the task of teaohing reading
(Engelmann, 1969; Oohen, 1969). Johnson and Myklebust
(1967) argue, however, that analytic and synthetio
reading methods may differ in effectiveness from child
to child. They feel the auditory dyslexic has
difficulty in relating the temporal sequence to a
visual-spatial sequence. The visual dyslexic, on the
other hand, cannot retain the visual image of a whole
word, Modality strengths and weaknesses are, there-
fore, important in a diagnostic prescription,

Maturational Lag in Poor Readers
Bender (1958) describes children with specific

reading disability as having a maturational lag.
Sparrow (1969) refers to such a lag across all modali-
ties, particularly the visual and auditory pathways.
Birch and Lefford (1963) suggest that the ability to
treat visual and auditory patterned information as
equivalent is one of the main factors that differenti-
ates good from poor readers. Intersensory equivalence
is felt to be developmental, and intrasensory weakness
in any modality may limit this intersensory equiva-
lence.

Doehring and Rabinovitoh (1969) agree that poor
readerq, although equal to normal learners in percep-
tion of spoken words, are deficient in the processing
of temporal sequences of complex nonverbal stimuli, as
well as speech sounds. They conclude that this may be
due to the more abstract nature of auditory stimuli
and/or due to the process mechanism in the brain itself.

Ajuriaguerra (1968) lists a number of faotors
such as oculomotor trouble, articulation disorders,
right-left orientation difficulties and rhythmical
problems, but states that all these factors are found
in disorders other than specific reading disability.
Children, in spite of the above problems, learn to
read. He feels the problem lies instead in the trans-
lation of the sounds the child perceives into the
appropriate letter patterns.

Blank (1968) feels there is a failure to code
accurately the temporally presonted oomponents of a
reading task and that this deficit is a conceptual
rather than a perceptual one. MoGrady and Olson (1970)
administered a battery of thirteen tests, representing
various intra and intersensory funotions, to ninety-
nine learning disability and normal children. The
children with learning disabilities tended to perform
more poorly on tasks which utilized verbal stimuli,
regardless of psychosensory modality.
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The efficient classification of sound-letter
patterns implies auditory-to-visual and visual-to-
auditory coding ability. Zigmond (1969) has found
children with specific reading disability deficient in
auditory-to-visual coding when compared to a group of
normal readers, In another study comparing learning
patterns in normal and braindamaged children, Farnham-
Diggory (1967) hypot.hesized that learning the words to
be synthesized might be a necessary but not sufficient
condition for the integration of ideas involved in
reading. Farnham-Diggory found no significant differ-
ences between normal and braindamaged children in the
ability to act out simple commands presented orally or
pictorially. However, braindamaged children were
delayed in the ability to learn symbolic forms of the
commands called logographs, and even by age thirteen
were not performing on a synthesis task (two and three
word sentences constructed with logographs) with the
proficiency of seven-year-old normal children.
Farnham-Diggory concludes that braindamaged children
may have difficulty with the conceptual synthesis
underlying adult syntax even when they can process the
individual symbols.

Conclusion
A deficiency in the processing of temporal

sequences (Doehring & Rabinovitch, 1969) and in the
translation of sounds into appropriate letter patterns
(Ajuriaguerra, 1969) seems to this investigator to be
the key point in understanding specific reading disa-
bility. Farnham-Diggory's research (1967) has shown
that the lack of conceptual synthesis underlying adult
syntax differentiates braindamaged children from normal
learners. Liberman (1971) now suggests that a child has
difficulty in reading because he cannot segment words
into their constituent phonemic elements. This ability
involves a co nitive an 1 is of the phonological
structure of Eng1sh. Mental operations necessary for
this cognitive analysis might include multiple classi-
fication and class inclusion.



Chapter III

Research Design and Methodology

A review of the literature has led this
investigator to feel that the conceptual synthesis
underlying adult syntax is the key to understanding
reading ability. Sensory and perceptual-motor processes
are important, to be sure, but the intervening cognitive
processes such as multiple classification and class
inclusion may be just as important, and these interven-
ing cognitive processes are often overlooked in early
identification and treatment programs.

In order to learn to read, a child needs rich
phonological input in the standard dialect, or he needs
adequate reading instruction which will substitute for
his conceptual and/or linguistic delays in development.
The choice of setting for this study attempted to
control for adequate phonological input in the standard
dialect. The choice of subjects attempted to control
for adequate reading instruction.

Setting
This study was carried out in a public elementary

school located in Natick, Massachusetts, a suburb west
of Boston. The community served by the school fell in
the middle to lower-middle class income bracket. Semi-
professional, small business and high level white-
cons/ occupations predominated. Standard English was
the language spoken in the homes.

Subjects
The total population of children An the school,

grades kindergarten through six, was approximately 748.
The second grade population was approximately 136, of
whom a sample of 27 children were randomly selected,
13 boys and 14 girls. Their mean age was 7-10. .The
mean of a group IQ test (umg, Sullivan, Clark & Teigs,
1957) available for 24 ofthi 27 children, was 116;
the range of IQ was 73-142, with a standard deviatiOn
of 15.3. See Tables 1, 2

The fourth grade population was approximately
113, of whom a sample of 29 children were randomly
selected, 15 boys and 14 girls. Their mean age was
9-11. The mean of a group IQ testALorge & Thorndike.
1959) available for 27 out of the 29children, was
107; the range of IQ was 85-1240 with A standard
deviation of 10.5. See Tables 1, 2
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Table 1

Age and Grade Distribution of Sample

inal AaJaaat Maaa.Asa Number Au Girls

2 7-5 to 8.6 7-10 27 13 14

4 9-4 to 10-4 9-11 29 15 14

Table 2

IQ Scores for Grades 2 and 4 of Sample

Grade .12.Autat Mean IQ Number s.d.

2* 73-142 116 24 15.3

4** 85-124 107 27 10.5

* *

California Test of Mental Maturity, administered
in Grade 1.

Lorge-Thorndike, administered in Grade 3.
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In terms of the Piagetian developmental model

of cognitive development, the following stages can be

hypothesized to be represented by this sample: (a)

The second grade (mean age 7-10) by the late tran-

sitional phase from preoperational thought to concrete

operations (approximately six to eight years) and (b)

The fourth grade (mean age 9-11) by the period of

concrete operations (approximately eight to thirteen

years). Although some first graders are concrete-

operational in their thought processes, the class

inclusion is not secure until the next grade. Of the

children tested by Inhelder Piaget (1969), 75 per-

cent did not acquire the class inclusion operation

until eight.
Many children in the second grade sample Would

have a "semilogic" (Piaget, 1968) or a general in-

ability to maintain that an object conserves its

properties on various physical dimensions in spite of

apparent perceptual changes. These children would lack

a fundamental cognitive structure, therefore, to

execute multiple classification and class inclusion

operations. Although they could classify according to

one property they would be unable to classify an object

by a number of different properties simultaneously.

They could compare subclasses among themselves, but

would be unable to understand that the total class must

be as big or bigger than one of its constituent sub-

classes.
Many children in the fourth grade sample would

be able to conserve an object in spite of apparent

perceptual changes. They would be able to clasSify an

object by a number of different properties simultaneous-

ly, and thus be able to shift the criterion to any

particular set of objects. In other words, they would

have the class inclusion operation.

Classification Tests and Instructions
This study attempted to control for adequate

phonological input and reading instruction in order to

concentrate on the intervening cognitive processes

necessary for reading ability. Multiple classification

and class inclusion ope:mtions were singled out because

this investigator believes that such operations related

to reading more directly than do the mental operations,

for example, of seriation.
The Pree-Sorting Classification Task, designed by

K. White (1970), was used to test multiple classification

operations. Multiple classification is defined as the

identification of properties of an object and the under-

standing that one object, with more than one property,

can belong to several classes of objects. The Free-

Sorting Classification Task consisted of 48 colored

pencil drawings on 5" x 8" index cards. Twenty-four of

the 48 pictures used in the present study represented
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human figureso varying along the dimensions of age, sex,
color, dress, activity, occupation and affective
expression. The remainder of the pictures were repli-
cations of items used in the pictorial test of cognitive
equivalence, developed /It the Harvard Center for
Cognitive Studies (Rigney, 1962), representiw; familiar
objects such as clothing, animals, buildings, food,
playthings and means of transportation. See Appendix

for more complete description of items.)
The instructions for the Free-Sorting nessifi-

cation Task administered to 56 second and fourth graders
were: The examiner told the child, "This is not a test
so there are no right or wrong answers. I have a lot
of pictures on this table and I'd like to see how
different boys and girls mp%e groups out of them.
Everyone seems to make very different groups. Please
pick out all the pictures that are the same or go to-
gether in some way, and tell me why you'd like to have
them in a group. Then you can put those cards back and
mace another group. The groups can be as big or small
as you like. If some of the pictures seem to beling in
more than one group, you can use them again."

If any child expressed difficulty in understand-
ing the task, the instructions were repeated once and
the child was encouraged to go ahead and try to find
some pictures that seemed to belong together. Any
grouping was accepted as long as the subject was able
to verbalize its basis. If the selection appeared to
be random and the child was unable to give any rationale
for it, he was told, "You can pick out any cards as long
as you can tell me how they're alike or how they go to-
gether."

After each child had finished five groupings, he
was told, "You are doing a very good job of making
groups; you've made five already; let's see if you can
make five more. Everybody is making ten groups for me."

The Structured-Sorting Classification Task,
designed by X. White (1970), was administered to PO
second gr rs. The children were selected alphabeti-
cally depending on their presence in school on a given
day. The Structured-Sorting Classification Task was
used to test class inclusion operations. Class inclusion
refers to the hierarchical nature of item classification
and presupposes the understanding of two propositions:
All A are some B (e.g., all vegetables are foods), and A
is less than B (e.g., there are fewer vegetables than
foods).

The Structured Classification Task consists of
40 colored pencil drawings on 5" x 8" index cards. Nine-
teen of the 40 pictures used in the present study repre-
sented human figures, varying along the dimensions of
age, sex, color, dress, activity and occupation. The
remainder of the pictures represented familiar objects
such as food, animals, plants, insects, playthings and
clothing.
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The instructions for the Structured-Sorting
Classification Task were: The examiner asked the child,
"Are there more vegetables or more foods in this picture?"
Whether the answer was right or wrong, the examiner then
asked, "How many vegetables are there?"

If the child answered questions 1 snd 2 correctly,
the examiner went on to the next set of pictures. If
the child answered question 1 incorrectly but question
2 correctly, the examiner repeated,question 1. If the
child answered both incorrectly, the exatainer said,
"Look.at the pictures carefully and then tell me how
many vegetables are in the picture? How many foods are
in the picture?"

Part II of the Structured-Sorting Classification
Task examined the class inclusion operation in greater
depth. The pictures included three red tulips, one
yellow tulip, three red roses and one tree. The exam-
iner asked, "Is the bunch of red tulips bigger, smaller
or the same size as the bunch of tulips? Are there more
tulips or more flowers? Are there mare flowers or more
red ones? If you take all the tulips away, will there
be any flowers left? If you take all the flowers away,
will any tulips be left?"

Part III, the multiple class membership section
of the Structured-Sorting Classification Task, included
a picture of a traffic boy. The examiner showed the
child the picture and asked the question, "Can he be a
son and a brother at the same time? Can he be a brother
and a sister at the same time?"

Section IV of the Structured-Sorting Classifica-
tion Task had pictures of children and clothing. The
examiner spread out all the pictures of the children
and asked the child, "In what way are all of these
alike?" The examiner showed the child the key picture
(black boy playing baseball) and asked, "Now can you
find some pictures that are the same as this one in some
way, but not the way they're all alike?" The examiLer
replaced the picture and asked, "Now can you find
another picture that is like this one (black boy) in a
different way?" If the child tried to repeat his first
grouping, the examiner said, "No, you already made a
group of boys, now try to make a different group." The
examiner repeated the procedure until four matchings
(after original "all" response) had been made or the
child was unable to continue. The examiner repeated
the procedure with the clothing pictures.

If the child grouped thematically, such as,
"This boy might play with this boy," his response was
recorded but the examiner said, "Yes, but instead of
telling stories about the pictures, can you make groups
of things that are the ull in some way?" If the child
persisted in thematic responding, the examiner simply

corded what he said.
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Reading Tests
The reading tests were administered by Natick

public school personnel, and the investigator had no
role in their selection, For the second grade, the
vocabulary and comprehension subtest scores on the unn
Se nd Grade Readiness Test (McCullough & Russell, 1g57)
were use or e our h grade, the vocabulary and
comprehension subtest scores on the Iowa Silent RealLui
Tests (Greene & Kelley, 1956) were used.

Procedure
To avoid examiner bias, the investigator employed

a graduate student to administer the classification
tests, as outlined on p, 22, to the second and fourth
grade sample in the spring of 1970. This graduate
student was not informed as to the specific hypotheses
of the study.

Eaoh child was tested individually on the school
premises during school hours. The testing lasted one-
half hour a child. The picture holder Was spread out
flat on a reading table and the child was able to see
all the pictures. The children were not asked to
identify thE pictures so that they could be free to
label objects as they wanted, ac3ording to the needs of
the grouping they qere forming.

During the testing session, the pictures were
displayed In a heavy cardboard holder, with individual
clear plastic envelopes or windows, allowing relatively
easy removal and raplacemeAt.

The reading tests were administered on a group
basis in the fall of each school year. The range of
reading scores was 1.1 to 6.0, with a low reading
designation arbitrarily set at 1.0 to 2.0, an average
at 3.0, and a high at 4.0-6.0.

Scoring
In the Free-Sorting Classif.lcation Task, n

modification of the Kazan, Moss & Sigel (1964) system
developed by .Wallach & Kogan (1965) was used. Fre-
quency counts for the occurrance of multiple classes
were the index of the child's ability to classify
logically. Two types of groupings were scored as
multiple (a) those in which two dimensions coincided,
e.g., "They're round and you oan eat thee and (b)
those in which reference was made to two dimensions,
both of which had other variants within the task, e.g.,
"girls' toys."

In the Structured-Sorting Classification Task,
one point was given for every operational answer in each
section, as follows:

Section 1: Class inclusion 5 points
Section 11: Class inclusion 5 points
Section III: Multiple Class Membership 5 points
Section IV: Shift 10 or more points
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Section V: Shift 10 or more points
The range of classification scores was 11-32,

with a low classification designation arbitrarily set
at 11-13, an average at 21-23 and a high at 25-32.

Interscorer Reliability
8ecause of the Judgmental nature of the

cognitive style scoring system derived from Wallach
Sc Kogan (1965), three independent judges scored every
Free-Sorting Classification Task protocol, identified
only by a code number and revealing no information as
to the age, grade, sex, etc. of the child. Disagree-
ments were resolved by discussion among the judges and
with the aid of the Sigel scoring manual (Hess et Al.,
1967). Pearson product-moment correlation eoeffnients
(Walker & Lev, 1953) for the initial scores ranged from
.84 to .98, all statistically significant beyond the
0.001 level. (See Table 3).

Table 3

Interscorer Reliability

Grade N A 3 B 0 A C Statistically
Significant

2 27 .98 .95 .98 0.001

4 29 .84 .90 .88 0.001

Validity
Class inclusion and multiple class memtership

tasks are considered valid measure3 of conceptual ability
(Pinard & Laurendeau, 1964; Tuddenham, 1968). Kaufman
(1971) has recently shown that a Piaget battery (includ-
ing class inclusion and multiple class memtership)
correlated about .60 with a Gesell battery and MA, but
only about .15 with a measure of physical maturity.

Statistical Analysis
The Pearson product-moment correlation coefficient

(Walker & Lev, 1953) was used to assess the relationship
between the independent variable, Free-Sorting Classi-
fication, and the dependent variables, reading vocabulary
and reading comprehension.

A partial correlation coefficient analysis
(Fleiech, 1970) was used to assess the relationship be-
tween the independent variable, Free-Sorting Classifi-
cation, and the dependent variables, reading vocabulary
and nading comprehension holding chronological age
constant. A t test (Walker & Lev, 1953) was used to
assess the statistical significance at the 0.05 level of
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the partial correlation coefficients.
A partial correlation coefficient analysis was

used to assess the relationship between the independent

variable, Free-Sorting Classification, and the dependent
variables, reading vocabulary and reading comprehension,
holding IQ constant. A t test was used to assess the
statistical significance at the 0.05 level of the

partial correlation coefficients,
The Pearson product-moment correlation co-

effic.tent was used to assess the relationship between
the independent variable, Structured-Sorting Olassfi-
cation, and the dependent variables, reading vocabulary
and reading comprehension.

A partial correlation coefficient analysis was
used to assess the relationship between the independent
variable, Structured-Sorting Classification, and the
dependent variables, reading vocabulary and reading
comprehension, holding IQ constant. A t test was used
to assess the statistical significance at the 0,05
level of the partial correlation coefficients.
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Chapter

Presentation And Discussion of Data

The goal of this study was to determine
relations between the logical operations of multiple
classification end class inclusion nnd reading
ability. Fifty-six children, randomly selected in
the second and fourth grades, were given the Free-
Sorting Classification Task. Twenty children in the
second grade were given the Structured Sorting
Classification Task. All the children were given
reading achievement tests. Results of the testing
can be seen in Tables 4 5 and 6

The null hypothesis states
(a) there was no statistically significant

correlation between reading ability
and a Free-Sorting Classification Task.

The Pearson product-moment correlation co-
efficient (N=56) for a Free-Sorting 3lassificat1on
Task and reading vocabulary was 0.3403, and for a
Free-Sorting Classification Task and reading compre-
hension it was 0.3392 (r=0.262, p= 4.05). Thus, there
was a statistically significant correlation between
reading vocabulary and reading comprehension, and a
Free-Sorting Classification Task.

The null hypothesis states
(b) there was no statistically significant

correlation between reading ability and
a Free-Sorting Classificatioci Task with
chronological age held constant.

To determine whether or not the differences among
thsse children in their clrssification operations were
related to differences in ',heir CA, a partial correla-
tion coefficient analysis was performed. The inde-
pendent variable was the Free-Sorting Classification
score. The dependent vnrisbles were the reading
vocabulary and reading comprehension scores, Arith CA
held constant, With N=56, the correlation coefficient
for classification And reading vocabulary was 0.5055
(t=2.42; p= 4.05). The correlation coefficient for
classification and reeding comprehension was 0.290.
(t=2.42; p= < .05). Thus, there Was a relaticAship be-
tween classification and reading ability with CA held
constant.

The null hypothesis states
(c) there was no statistically significant
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Table 4

riending Achievement and Free-Sorting Classification
Scores for Grade 2

Readinfs Reading Free-Sorting Calif. Test of
Vocabu- Compre- Classifica- Mental Maturity

:11.41141.1t 12..L.Y..... hension tion OA

1 5.7 6.0 2 7-10
5.1 5.3 0 17.11
4.8 4.6 0 82

4 4.1 3.5 0 7-7
'., 4.1 5.3 1 7a..5
5 4.1 4.8 0 7u.7
7 4.1 3.7 1 7.5
8 4.0 5.3 0 8..2
9 4.0 4.6 3 76

10 3.8 3.5 1 8...2
11 3.8 2.5 1 77
12 3.7 3.7 0 7..6
1!) 3.5 3.4 2 7-11
14 3.5 3.3 0 7-5
i'') 3.4 4.3 0 8-6
16 3.4 3.5 0 7.u9
17 2.2 0 75
13 341 308 0 84
19 3.1 3.8 0 7.7
20 3.0 1.7 0 8-2
71 2..', 2.4 o 7.11
2 °2 2.6 2.8 0 710
23 2.4 1.8 0 710
24 2.4 2.5 o 7-7
25 2.0 2.2 0 7-7
26 1.3 1.3 0 711
27 1.4 1.4 0 89

merLitto..7:120 11a112.11§0

IQ MA

130 122
118 112
132 129
110 100
142 126
113 103
111 99
124 122
132 119
106 104
. .

122 110
- -

124 110
113 115
94 87

109 109
118 107
118 116
124 118
73 69
95 89

110 100
126 115
93 88

127 133



Table 5

Reading Achievement and Free-Sorting Classification
Scores for Grade 4

Reading Reading Free-Sorting
Vocabu- Compre. Classifica- Lorge-Thorndike

.22.111.9.1 lazz..... hension tion 2A ....12......U.....

1 8.2 7.0 2
2 8.2 7.1 0
3 8.2 8.0 1
4 8.0 6.5 0

7.4 6.5 2
6 7.2 6.3 0
7 7.2 7.0 1
8 7.0 6.4 2
9 6.9 7.2 1

10 6.8 6.5 1
11 6.5 6.0 0
12 6.5 4.7 0
13 6.5 6.3 1
14 6.2 5.3 2
15 6.1 5.7 0
16 6.0 6.5 2
17 5.8 4.8 3
18 5.8 3.4 0
19 5.7 4.6 0
20 5.4 4.5 0
21 5.3 5.6 2
22 5.1 4.1 1
23 4.9 4.1 0
24 4.7 3.9 1
25 4.4 4.8 o
26 4.4 3.4 0
27 3.8 5.0 0
28 3.8 2.4 1
29 3.0 4.1 0

10-3 113 139
10-0 116 134
10-2 109 133
10-2 . .

9-4 115 129
10-1 105 127
9-4 119 133
9-9 114 133
9-8 106 123
10-3 123 151
9.6 101 118
9-9 103 121
9-8 111 129
10-3 85 105
9-5 110 124
10-4 103 128
9-8 114 132
9-9 117 117
9-9 101 118
9-9 101 118
9-8 107 124
10-0 . .

10-4 97 120
10-2 94 115
10-2 124 151
10-4 90 112
10-1 122 148
10-0 98 118
9-10 90 106

Mean Age all, Mean 12.121, lianaa.aal2A
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Tftble 6

Reading Achievement and Structured-Sorting Olassifioation
Scores for Grade 2

Iowa
§=12I Voc. 9.11L4

1 3.5 3.4 aver.
2 4.1 3.5 high reading voc,
3 4.1 5.3 high reading
4 4.1 4.8 high reading
5 (redone) 2.8 2.4 low reading
6

7
8

4.1 3.7 high reading voo,
3.4 3.5 average
5.1 5.3 high reading

9 1.3 1.3 low reading
10 3.1 1.7 low reading
11 3.8 3.5 average
12 3.1 3.8 average
13 3.8 2.5 low reading comp.
14 3.4 4.3 high reaang comp.
15 2.4 1.5 low reading
16 4.0 5.3 high reading
17 2.0 2.2 low reading
18 1.4 1.4 low reading
19 3.1 2.2 low reading comp,
20 5.7 6.0 high reading

rialtal.2WILitaaatja.:32,1
24 average class.
22 average class.
32 high class.
29 high class.
28 high class.
25 high class,
19 low class.
22 average class.
11 low class,
13 low class.
23 average class.
22 average class.
23 average class,
23 average class.
21 average class,
21 average class.
22 average class.
24 average class.
10 low olass,
31 high class.



correlation between reading ability !Ind a
Free-Sorting Classification Task with
intelligence held constant.

To determine whether or not the differences among
these children in their classification operations were
relxited to differences in their IQ, a, partial correlation
coefficient analysis was performed, The independent
variable was the Free-Sorting Classification score. The
dependent variables were the reading vocabulary and
reading comprehension scores, with IQ held constant.
With N=51, the correlation coefficient for classification
and reading vocabulary was 0.2714 (t=1.95; p= 4.05).
The correlation coefficient for classification and read-
ing comprehension Was 0.2877 (t=2.08; p= 4.05). Thus,
there was no relationship between classification and
reading vocabulary with IQ held constant. The null
hypothesis was upheld. There was a relationship between
classification and readinG comprehension with IQ held
constant.

The null hypothesis states
(d) there was no statistically significant

correlation between reading cbility
and the Struotured-Sorting Classifica-
tion Task.

With N=20, the Pearson product-moment correlation
coefficient for the Structured-Sorting Classification
Task and reading vocabulary was 0.50680 and for the
Structured-Sorting Classification Task and reading com-
prehension, 0.6073 (r=0.433; p= 4,05), Thus, there
.oras a relationship between reading vocabulary, reading
comprehension and the Structured-Sorting Classification
Task. The relationship between reading comprehension
and the Structured-Sorting Classification Task was
statistically significant at the 0.01 level,

The null hypothesis states
(e) there was no statistically significant

correlation between reading ability
and the Structured-Sorting Classification
Task with intelligence held constant.

To determine whether or not the differences among
these children in their classification operations were
related to differences in their IQ, a partial correlation
coefficient analysis was performed. The independent
variable was the Structured-Sorting Classification soore.
The dependent variables were the reading vocabulary and
reading comprehension scores with IQ held constant.
With N=20, the correlation coefficient for classification
and reading vocabulary was 0.5081 (t=2.42; p= 4.05).
The correlation coefficient for classification and read-
ing comprehension was 0.5764 (t=2.87; p= 4.05). Thus,
there was a relationship between reading vocabulary,
reading comprehension and the Structured-Sorting Classi-
fication Task with IQ held constant, See Table 7



Table 7

Statistically Significant Correlation Coefficients

Statistical
Nos ApritlY.111....

1. 56 Pearson product-
moment

2. 56 Partial correla-
tion

3. 51 Partial correla-

4. 20 Rearson product-
moment

5. 20 Partial correla-

tion

tion

Independent Dependent Con-
Variable Variables stant

Coeffi
cient

Free- Reading vocabulary
Sorting Reading comprehension

0.3403
0.3392

Free- Reading vocabulary CA 0.3055
Sorting Reading comprehension CA 0.2969

Free- Reading vocabulary IQ 0.2714
Sorting Reading comprehension IQ 0.2877

Structured- Reading vocabulary 0.506d
Sorting Reading comprehension 0.6073

Structured- Reading vocabulary IQ 0.5081
Sorting Reading comprehension IQ 0.5764

(* statistically significant at 0.01 levell
(** statistically significant at 0.05 level
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Discussion
Statistically significant correlations (p= 14.05

in all but one test) were found between the logical
operations of multiple classification and clsso inclu-
sion and the resding tasks of vocabulary and comprehen-
sion. The implications of this data for the theoretical
point of view expressed in Chapter II suggest that
certain logical thinking skills of children who are poor
readers differ from those of children who are good
readers. Typically, Piagetian studies have shown no
sex differences on task performances (Sigel et al.,
1968; Goldschmid & Bentler, 1968; Pinard & Laurendeau,
)964; Tuddenham, 1968). Age anr1 intelligence, however,
were partialed out to determine whether or not
statistically significant results were independent of

CA and IQ.
As Piagetian tasks are numerous (Lavatelli, 1970)

the investigator had to select those which related as
directly as possible to the cognitive analysis of adult
syntax. Without multiple classification skills, the

variability of the letter-sound relationship would appear
hopelessly disparate as there are approximately 172
different graphic options for 52 phonemes (Hanna
1966, p. 121).

The child as he learns to rend, either by the
whole word or phonic method, begiLs to induce a number
of generalizations for the letter °o" which help him
attack unknown words. The letter "a" has four sub-
classes of possible sounds as well as the schwa. The

subclasses of sounds can be classified as generalizations
and exceptions to the rule and are included in the class
of the letter "a." To confuse matters even more, almost
every element of the subclass "A" is included in other
classes of letters. For example, the first sound for
the letter "a" as in "brake" or "vain" can be spelled
with a letter pattern from the letter "e" class as in
"break" or ''vein." The fourth sound for the letter "a"

as in "tallaht/Y-can be spelled with a letter pattern from
the lettir-'o" class as in "ilaght." The letter "o" is
particularly confusing as there are nine subclasses of

possible sounds as well as the schwa, depending on the

speaker's dialect.
Every element of the subclass "A," the exception

to the rule class, is included in the other classes of
letters. "Wash" and "father" are not pronounced to rhyme
with "cash" and "ratherll but, instead, with the second
sound for "o" as in "stop." "Any," "slid" and "sa/s" are
pronounced like the second sound for "e" as in "slt."
"Plaid" and "laagh" are pronounced like the secona sound
for--"a" as in -"apple." "Gauge" is pronounced like the
first sound of "a" as in Se." "Aisle" is pronounced
like the first sound for "1""mas in-"ice."

It occurred to the investigator that a child
having problems grouping pictures according to varying
criteria such as age, sex, color, dress, activity, etc.,
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would have difficulty classifyin the hitThly abstract
letter-sound relationships necessary for efficient
reading.

The alphabet is an abstract system man has
invented to process data about his world more efficiently.
The preoperational child may be unable to abst;ract
generalizations from the speech environment and then to
modify these generalizations to handle the variability
of the letter-sound relationships of English. He may
be unable to work out rules (unconscious, to be sure)
for an invariant response over a series of changing
letters and then to.transfer such knowledge to unknown
words (Gibson, 1970). He may not be able to recognize
that one and the same letter can give rise to different
sounds, depending on the context of the pattern. He
may not be able to classify the perceptual dimensions of
letters and sounds in many varied combinations (Levin &
Williams, 1970).

Reading for a preoperational.child is probably
matter of recognizing global configurations of certain
words, an adequate procedure when the vocabulary is
small, but no help in the analysis of new and unfamiliar
words. If "a" always sounded /se/, as in "apple," and

sounded /k/ as in "candy," the preoperational child
might not have any difficulties with reading except
those imposed by such limitations as memory and the
learning of phonetic rules (White, K., 1971).

The concrete-operational child can anticipate the
inverse or negation of a series of mental actions and
relate subclasses to superordinate classes. In Bettel-
heim's words (1961), the child understands that each
symbol has generic qualities representing different
examples of the same object. He can coordinate intension
and extension; that is, to define a ,class with a super-
ordinate label and to extend it to all appropriate
stimuli. He is adept at handling additive and multiple
classes which involves keeping more than one set of
characteristics in mind at once. He can shift the
criteria by which he classifies sound or letter (Inhelder

Piaget, 1969). Sounds and letters, like objects and
pictures, can be classified by many criteria; the letter
"a," as the discussion has shown, does represent several
different classes of sounds and each sound is represented
by several classes of letters.

It may be possible to talk of logical classes of
sounds as well as logical classes of objects like child-
ren and clothing. If the child can make the "k" sound
whenever it appears in a word, and if he knows that the
letters "c," "k" and "ch" can all make that sound, then
he could be said to have a true class of "k" sounds,

The reading achievement measures (iLla.agaimaji
ealr.LLA 1ov nt !;4s.i4. chosen by the Natick Public
g-ch-Ols, are R definite limitation to the interpretation
of the results of the study. The reading vocabulary
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task more closely relates to a decoding task, to a
logical understanding that one letter hae certain
sounds and one sJuncl certain letter patterns. For
instance, the word "leap" is presented, and the child
is asked to choose the appropriate synonym from "learn,"
"stand," "play" and "jump." Clearly an individual dia-
gnostic test such as the GRtes-MacGinitie (1965) or the
lioswell-Chall (1959) would bave been more closely
related to the multiple classification task. Reading
comprehension is supposedly more dependent on guess-
work, and thus intelligence, than i reading vocabulary
(Serwer, 1966).

The results of the study indicated there was a low
but statistically significant relationship between
multiple classification, reading vocabulary and reading
comprehension, independent of age. Older children, in
other words, were not necessarily the better classifiers.
With intelligence held constant, the relationship held
between multiple classification and reading compre-
hension, contrary to expectation. There was no statisti-
cally significant relationship between multiple classifi-
cation and reading vocabulary, with intelligence held
constant, contrary to expectation. The Investigator
believes it would be e mistake to draw any conclusions
from these results due to the limitations of the
measures used.

An examination of the answers given by certain
"preoperational" children provided the clue to the
possible connection between the cognitive structures of
class inclusion and reading ability (Simpson, B., 1969).
A child had been presented with a box containing twenty
wooden beads, two white and eighteen brown. He agreed
that both the white and brown beads were made of wood.
When he was asked, "Does the box contain more wooden
beads or more brown beads?", his preoperational answer
was "more brown ones." Apparently he was not able to
think about the whole (wooden beads) and its parts
(brown Rnd white beads) at the same time.

When Rsked "What color would a necklace made of
wooden beads be? , the child would show once again that
he understood the question and the vocabulary by answer-
ing "brown and white." But when asked, "which necklace
would be longer, the one made with the wooden beads or
the one made with the brown beads?", he persisted with
a preoperational answer, "the brown one." Apparently
the class of wooden beads ceased to be preserved as a
whole so the child continued to compare the brown beads
with the white beads. See Appendix

r.:he investigator then translated the answers to
the wooden bead inclusion task into modern math
terminology.

3rown beads and white beads
are wooden bends. A 4. A' =

3 7
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There are more wooden bends A is 4 8, thus all
than brown bends. All A are some B
brown beads are wooden.

A necklace of brown wooden
beads and a necklace of
white wooden beads are A or A' is not whole 8
different from Ft necklace
of brown snd white wooden
beads.

The investigator believes that the ability to
deal with part-whole relationships within n set of
categories, especially shifting categories, is important
in efficient reading nbility. The tendency of a pre-
operational child is to compare parts, for whenever
attention is called to a part of a whole class, the whole
class ceases to be preserved as a whole. Whole B must
be preserved so that A will not be compared to Al. When
A is compared with A', confusion results.

In relationship to reading, the class inclusion
operation would involve the following implicit reali-
zations:

a) The letter "a" (9) hns a class (A)_of
predictable sounds ("able," "am," "auto,
'arm,

II II
so,*1 a

II
) and a class (A ) of un-

predictable sounds ("father," "nny,"
'senate"...)

b) The Irlong a' sound in class A as in "able"
is made by letter patterns other than"a"
such as 'vein," "thfa," "break."

c) Other letter patterns such as "ea" have
predictable sounds such as "seart and
"head." The "ea" in "break" is not s
predictable generalization.

A preoperational answer to the question in the
Structured-Sorting Classification Task, "Are there more
vegetables or more foods?" was "more vegetables."
Apparently, the class of foods ceased to be preserved as
a whole so that the vegetables were compared with the
dessert. It occurred to this investigator that a child
having problems including parts of a given class into

its whole would have a hnrd time remembering that only
some "k" sounds are made by the letter "c."

A key point, and one that is frequently misunder-
stood, is that operationality is not achieved in all
areas of cognitive functioning at once, but is directly
related to the child's familiarity with the stimuli and
processes involved. Inhelder & Piaget (1960 found
the Viennese children demonstrated understnnding of
class inclusion with flowers earlier than with animals,
and interpreted this finding in terms of a greater
familiarity with the flowers. It is possible that the
same rule applies to reading; that some children learn
some phonetic .2ules faster than others because of their
more frequent occurrence in rending. This relationship
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undoubtedly would be complicated by other factors such
as the number of sounds PI given letter makes. Rules
for the letter "o" should be more confusing to the poor
reader than rules for the letter "i" since "o" involves
ten predictable sounds and "1" only four.

Another limitation to the study was the fact that
the class Inclusion task was given to only 20 children
in the second grade. If the Structured-Sorting
Classification Task had been given to the total sample,
then answers to the following questions would be more
conclusive:

a) Do good readers have the class inclusion
operation?

b) Do poor readers not have the class
inclusion operation?

c) Is the class inclusion operation dependent
on age?

d) Is the class inclusion operation dependent
on IQ?

e) How does the study account for high
classifiers with low reading scores?

f) How does the study account for low
classifiers with high reading scores?

The Structured-Sorting Classification results
indicate that not only was there a statistically signi-
ficant relationship between class inclusion and reading
ability, but that the results between the Structured-
Sorting Classification Task and reading comprehension
were statistically significant at the 0.01 level, con-
trary to expectation. Again, this investigator believes
it would be a mistake to draw any conclusion from these
results due to the limitations of the measures used and
the size of the sample.

Among the 20 second graders, children with high
classification scores were expected to do well in read-
ing Sea Table 8 In all instances, the
relationship between expectation and performance held.
(Note that columns C and G in Table 8 are empty.)
Child #5 was retested and found to be an average reader.

Given the limitations of the study, it is possible
to conclude the following results:

a) Good readers appear to have the class
inclusion operation.

b) Poor readers do not appear to have the
class inclusion operation.

c) It was not possible to determine the
effect of OA on the results as only 20
second graders were tested.

d) The class inclusiou operation for 20
second graders was independent of /Q.

Certainly there are many rer7.ons for poor reading
ability in primary school children. Knowledge of letter
names and visual-motor coordination are important
factors although thcre is a gap in the variation which
cannot be accounted for $erwer, 1966). The unaccounted-
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for variation in the multi-variate analysis of reading
readiness may involve other logical operations as well,
including those factors measured by individually
administered intelligence tests. The inveEtigator
believes, however, that the cognitive correlates to the
identification of specific reading disability have been
overlooked. This study has tried to explain how a
delay in the acquisition of the multiple classification
and class inclusion operations might present difficulty
in the abstraction of the basic structural generaliza-
tions which underlie the orthography of English.

Table 8

Expectation-Performance Results

High Classifiers Average

-I

Classifiers

E

Average
Render

#1,11,12

F

Low
Reader

#13, 15,
17,18

Low

G

High
Reader

-

Classifiers

H

Average
Reader

#7

1

Low
Reader

#9,10,19

A

High
Reader

20

0---

3

Average
deader

#5

-,
4

Low
Reader

.

D

High
aender

1/2,8,14
16
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Chapter V

Summary, Conclusions and Implications

Reading "readiness" may be more than tne
acquisition of habits or perceptuR1 abilities. Rendilig
"readiness" may involve cognitive "readiness" as well.
Cognitive "readiness" is a aualLIVivsl difference in the
ability to abstract generalizations from fragmentary
evidence and to use these generalizations with the
variety of modifications necessary to deal with the
letter-sound variability in English.

This study was specifically concerned with the
cognitive structures of multiple classification and class
inclusion and their relationship to reading ability. A
pilot study (Simpson, B., unpublished research 1968-69),
had indicated that children with specific reading
disability could not pass the wooaen bead class inclusion
task (Pinard & Laurendeau, 1969), A close examination
of the preoperational answers given by these children
provided a clue to the possible connection between the
cognitive structures of multiple classification and
class inclusion and reading ability. Levi (1969) had
indicated, as well, that a poor reader might be a child
who uses preoperational tools of thought beyond the
chronological time when the logic of classes should have
been developed. Since reading ability involvn logic,
reading problems might disappear if instruction could be
delayed until logical skills were secure.

A sample was randomly selected from second and
fourth graders in a suburban public school, making
certain that all the children had adequate reading
instruction in school and rich phonological input from
home. Two cognitive operations, multiple classification
and class inclusion, were selected for testing because
the investigator believed that the ability to deal with
part-whole relationships within a set of categories,
especially shifting categories, is important for effi-
cient reading. A letter has certain predictable
sounds, and a sound certain predictable letter patterns,
riven phonological, morphological and syntactical
analysis of English.

The results of the study made the following
conclusions possible, given the limitations of the test-
ing criteria and the size of the sample:

a) Good readers tend to have the multiple
classification (N=56) and class
inclusion (N=20) operations.
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b) Reading ability and multiple classi-
fication (N=56) tend tu be related,
independent of CA.

c) Reading comprehension and multiple
classification (N=51) tend to be re-
lated, independent of IQ.

d) Reading vocabulary and multiple
classification (N=51) are not related,
independent of IQ.

e) Reading ability and class inclusion
(N=20) tend to be related, independent
of IQ.

Obviously a significant statistical relationship
does not mean that a causal relationship exists, that
is, that because children are poor classifiers they will
necessarily be poor readers, The correlations are low,
as well. Oognitive operations such as multiple classi-
fication and class inclusion are relevant but not
exhaustive to reading readiness, necessary but not
sufficient for reading ability.

If the present study can be replicated on a larger
sample and the findings remain statistically significant,
then the following implications might be made:

a) Johnson & Myklebust (1967) believe modality
strengths 6nd weaknesses are important in early identi-
fication and treatment of children with possible read-
inT, problems.

Liberman (1971, p. 30) disagrees:
I disagree with writers who classify
children with problems in phonetic
analysis and synthesis as "auditory
dyslexics" I would say that if
the spoken language of the child is
IIgenerally good," if he can hear
and speak the words well, then his
difficulty with segmentation is cogni-
tive, not auditory.

Grouping children by visual and auditory percep-
tual-motor deficits has meart an expensive and time-
consuming program of diagnostic testing. See Appendix

When the battery is finished, there is no
pr3urance that there will be a clearcut profile of an
auditory or visual learning style in the child. Above
all, it is not clear to this investigator how such a
learning profile relates to the reading process, given
the recent insights of Gibson (1970), Liberman (1971)
and O. Ohomsky (1972). Lettsi-to-sound coding is an
integrative process involvin 122/h the visual and
auditory modalities, and is onIYfossible when a child
realizes that a. visual perceptual feature can change its
form, yet hold its sound comstent (Elkind, 1967)A

The administration of multiple clacsification and
class inclusion tasko is relatively easy and inexpensive
to give to a group of children, Intervention for
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remedial reading instruction could possibly be based on
an Analysis of reading as s logicsl process. Apparently
the PO children in the second Frade sample who r(ad well
had developed beyond the preoperational stage.
Apparently no child who was having trouble with reading
was at the concrete operational stage. There are
obviously other factors in reading retardation, b.it if
a preoperational level of cognitive development is

causing some of Lhe trouble, reading ability might be
improved if cognitive development could be accelerated.

b) A developmental scsle of cognitive ability can
be applied to reading problems. Such a model can
accomodate all known causes of specific reading dis-
ability, medical, genetic, environmental, RS etiology
is not as important as the exact description of the
level of the child's mental development. The model can
deal with the level of the child's thought processes at
a specific stage of development. In the most severe
reading disability, the child's thinking is confined to
Stage I. A child with a moderate reading disability is
confined to Stage 11, and a child with a mild reading
disability to Stage

A. diagnosis of specific reading disability would
not dwell on what a child cannot do but in9tead would
give a positive description as to what the child can
do. Most important of all, there would be a description
of the orderly sequence of mental development so that
the tescher would have a framework for remediation
(Kolstoe, 1970). Remedial procedures could then be
based on broad developmental theory. This analysis
would avoid the "dead-end skills" types of interventions
which have been used with children with specific reading
disability (Palik, 1968; Mann, 1970).

Remediation for a cognitive deficit would
emphasize a conceptual rather than a perceptual attitude
toward dimension in general and could then be extended
to language and reading skills (Levi, 19680 1969).

Stage 1: The child analyzes all the elements
of a whole so that the given object
can be divided into parts. He dis-
()esters one dimension, for example,
shape, ignoring other dimensions
such as color, texture, etc. He can
forget the first dimension and
adopts an alternative. The newly-
analyzed dimension distorts the
whole system as the child has no
general criterion for classification.

Stage II: The child varies tvo dimensions
simultaneously such as size and thick-
ness, putting to one side the percep-
tually salient cues of color and shape.
The classification of objects can be
considered relative, dependent on
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criteria eleeted f1;3 nisAo tor
the fset. Tney bo c'mbined or
shifted In variou way o

new eneor1en. Tno child :ninid be
able to ro(:()nie t'rie iivnrint
dimension even if It is presented in
wiry different ways. Oblee-ts with
multiple characteristios can be
classified on the basis of two or
more dinensions and ordered In
system of nierarehies or nested in
structures, with subordinate/super-
ordinate class relationships. A A'

are individual classes in their own
right and, at the same time, members
of B.

Stage III: The child understand the inclusion
relationship n3 new dielon.A.ons are
reconciled with the exiLltin;: clessi-
fintion. He develops flexibility ns
the pattern must be rearrnnged or
modified in light of existing criterin.
The possible rearrangements are in-
creasingly systematic. The child
understands that part A is included
in whole B; thus all the A's are
some of B. F3 can be set aside in
order to analyze A, free froT the
disturbing itterference of A. Whole
B retains its identity when parts are
varied. The child now hns the
capacity to conceive n correlative
figure reTelred to complete p. matrix
of relations. He in Rble to compare
the characters of two figures and,
from a third figure, infer by analogy
the nature of a fourth. The child
can now verbalize the rules for the
above problem.

c) Major developmental theorists such as i(ephart
(1960) and Valett (1967) assume mastery of perceptual-
motor procf:Isses as necessarily prior to higher cognitive
processes And, hence, to scholastic achievement.
Bibace and Hancock (1969) have found cases which are
contrary to this theoretical ansuwtion: both younger
and older children can be found who show gross deficits
in perceptual-motor abilities Rnd who, despite these
deficits, do well in school. The concept of "perceptual-
motor handicap" needs to be extended to include cognitive
deficits as well, and penepthal-motor training programs
extended to include logical training (Jordan & Speiss,
1970).
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Need for Further Research
If a child lacks a system for categorizing ideas,

he will face more decisions thRn he can make. He will
limit his choice to a single stimulus dimension in
order to reduce the complexity of the task, frequently
making mistakes (Scholnick, 1970). Children can be
trained to accelerate a. lag in mentR1 development
(Sigel, Roeper 6; Hooper, 1968; jmedslund, 1968;
Wallach & Sprott, 1964; Wohwill & Lowe, 1962; Beilin &
Granklin, 196P), The question remains whether or not
logical ability to deal with parts and wholes is formed
in relative isolation and thus be transferable to other
problem areas such as reading (Kohnstamm, 1967, 1970).

The matrix is a simple and inexpensive game for
developing logical operations. Given a picture with a
row of different colored leaves and a row of green
objects and a blank space at the juncture of the rows,
the child is asked, "What picture will go well with
both rows?" Not until the concrete-operational period
Is well established does there tend to be a systematic
preference for a green leaf, or the object which
possesses defining attributes of both sets. The
crucial task is not just to learn a few sets such as
shape, color, size, function, number, etc., but to be
able to scan among a variety of possibilities for the
appropriate one in any given exercise.

Tpble 9

Example of a Matrix Game

Row 1:3

of

Shapes

Row of sizes Z1
In other matrix exercises, the child can be given

as many as eighteen cards to sort (four squares, four
circles and four triangles in four different colors).
He then closes his eyes while a card is removed and is
asked .61 figure out the attributes of the missing card
(Shari., 1969). The same game can be played with a
pieilre of a hole in FA boy's pockett a donut, an ascend-
ing :cAet, and so forth (Upton & Samson, 1961). Hull
(1961) also has developed exercises with the attribute
blocks, using a number of variations on this technique.
Eventually, the matrix can be used to teach complex
analogies and metaphors, by working creatively with
two matrices at once, each of the matrices being defined
by a different pair of conditions, Kaxl (1968) uses the
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Piagetian model to increase the rtudent's awareness of
the structural relationships of literary passages and
his sensitivity to the deeper symbolic levels of
meaning.

General logical training may accelerate opera-
tional staes of thought. It is not certain whether
this lof4cal training per se will improve speech and/or
reading. It may very well ue that one of the pest ways
to teach reading is to enrich the child's vocabulax/,
not by a word-count-type of program but by an exposure
to a rich variety of lanDJac,e inputs In interesting
stimulating situations. A logical analysis of the
morphological and syntactical restrictions that can be
applied to words might also oe helpful (Chomsky, C.,
1972).

A reRding program which builds on the principles
of the matrix came could be effective in the prevention
of reading failure. The letters of the alphabet are one
condition of the set; the significant sounds of the
child's dialect the other condition. The child then
figures out gaz himself which letter patterns correspond
to what sound he articulates on a predictable basis
(Venezky, 1970). An ordered syllabic approach to the
teaching of reading apparently is consistent with
recent research (Rozin et al., 1971; Liberman, 1971),
especially if it takes into consideration distributional
factors such as phonological, morphological and
syntactical cues (Hanna et al., 1961). There are many
approaches to a patterned presentation of words. A
successive syllabic approach adheres to the systematic
presentation of the short vowels in consonant vowel
consonant patterns (pan, pin, pond, pun, pen).
Generally speaking, this approach is used in most reme-
dial materials, and the variant and unpredictable
patterns are delayed until the child has thoroughly
learned to trust words. Among the programs utilizing
this method are Bloomfield et al., (1961), Fries et al.,
(1965), Sullivan (1960), Stern-71966) and Rasmussen &
Goldberg (1964).

Gibson (1969) suggests, however, that a concurrent
presentation of syllabic patterns is the most ;777re77-
way to teach reading. She feels that if a child is
presented with the multiple correspondences of sound
and symbol early in his readilq instruction, he will be
able to tolerate what is known as a "set for diversity"
(Williams, 1970, p.270)1 This "set for diversity" is a
useful problem-solving approach to reading which aids
in classifying unpredictable and exceptional patterns.

It would seem to this investigator, therefore,
that a child must be cognitively "ready" to begin
initial reading instruction. If he is not cognitively
ready, " he must begin reaaing with a series which aids
in the development of his classification ability. He
must be shown how to make modifiomtions about language
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rathee than to plod along wi eet of VC:3701130s,
which although mastered thurooghly are inappropriate.
If a child is aware thee() Is mere uhsn one sound
associated with A particuler lettee, he will likely
try out a variety of pronunciations when faced with an
unfamiliar word. If he does not know that variation is
possible, he is not nicely to eveleep a scheme for pro-
ficiency and speed.

One type of concurrenL oyilnbic presentation
many sounds for a constent letter pnttern: "ei"
in "ceilin," "vein," "forfeit," "heifer." This
approach is chosen by Mc."Jracken & Arslcutt (1965) and
Glin (1968). Another type of concurrent syllabic pre-
sentation is many letters for constant sound, e.g.,
/g/ in "baby," "way," "rain," "ate," "weight," "great"
... This is the method chosen by Hughes-71970) and
Gattegno (1964).

Gillingham & Stillman (1963) use a multiple
classification approach in the presentstion of the read-
ing material, and Crane (1970) controls for modelity
strengths snd weakness ns well. Do these reading systems
significantly reduce the percentage of children with
specific readinq; disability?

Ohildren obviously do not all learn in precisely
the same way (White, K., 1972). Some are visually
dependent, some haptically oriented, and some aural-
oral minded. A multi-sensory avproach seems the best
solution: the visual approach reinforces the sense of
hearing, for instance, and is essential as an image-
fixer of words which cannot be explained by the struc-
tural generalizations. The basic rules which underlie
the orthography, when inductively learned, enable the child
to develop a relatively small set of effective strategies
instead of having to develop as many strategies as there
are words. The teacher, rather than initiating the rule,
should encourage the child to extract it from close
examination of words which illustrate the penerallzations.
Poor renders respond idiosyncratically; that is, they
learn the generalizable patterns too well and become
easily confused by the modifications end the exceptions.
They n.led to be shown how to deteemine the invariant
patterns of words, modify the predictable patterns, and
memorize the unpredictable patterns with any clue they
can use. (Venezky, 1967). '

Learning situations which permit simple responses
may be detrimental to the childH thinking process
(Gibson, 1969) . Many prorsmmed resdin books todey are
based on this technique of simple response learnin.
The rationale is a food one, as far as it goes: to
keep the learning experience from confusinv the child.
Part of each page in the book is covered by a cardboard
marker while the child is led, step by step, to tonch
himself in natural progression. Jc chec;cs his progress
by lifting the cardboard. This programmed approach
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offers a "tightly organized, cacefully seperviscd
zeroing in on specific proolems," ilut nevertheless
children are not learning pny lc,ore efficiently than
those in a control zroup (1fechinfir, 972 E9).

Possibly it is multiple labelin RVCI classifying
that a child needs; an increased sensitivity to the
multiplicity of attributes ef objects, parts-to-whole
relationships, and the intersections of classes.
Objects and words need to be shown as multi-dimension-
al, with each dimension a possible criterion by which
to create another classification. Gibson (1970)
experimented with three approaches to the teaching of
reading; one approach provided a ceneral clue to aid
the discovery of a phonetic rule, the second gave the
specific rule itself, and the third gave no aid at all.
Gibson found that a general clue brought greater trans-
fer in decodinp2 unfamiliar material than no aid cr the
specific rule itself. Can reading materials be UFveloped
along these principles?

There is evidence that conceptual training does
improve reading skills in disadvantaged children (31ank
et al.. 1968; Blank & Solomon, 1968). In the Elkind
and Deblinger study (1969) an experimental group of
second grade inner-city Negro children trained with
"nonverbal perceptual exercises" for fifteen weeks and
made significantly greater improvement on word form and
word recognition tasks than did control groups trained
with a commercial reading program. Elkind and Deblinger
interpret the results as demonstrating the relation of
perceptual activity (as defined in terms of Piagetian
theory) to reading skills. It can be argued, however,
that the training program which involved anagrams,
symbolic transformations and coding exercises, did not
emphasize purely perceptual processes at all, but
logical processes (White, K., 1971). In fact, in
earlier studies Elkind proposed that the well developed
perceptual activities useful in reading require logical
multiplication (Elkind, Horn & Schneider, 1965; Elkind,
Larson Van Doorninck, 1965).

Lombard (1968) has shown that manipulative problem
solving can be taught, strengthening the operative
aspects of thought; yet schools are slow to adopt games
as alternative means to learning. Logical training
holds great promise for all children, not just those who
have disabilities (Inhelder, 1970; Mackay et al., 1970;
Fischbein et al 1970' Davies, 1965).0

Conclusion
Future research must determine whether children

have trouble reading because they are at a preoperational
level in cognition, and why children have trouble reading
with the necessary cognitive prerequisites. Will con-
ceptual ability overcome perceptual integrative inter-
ference with reading? 4111 treatment oriented toward
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the rehabilitation of underlying thourht prooesses
more effective than remedial readim tutnrine,? Ca
good instruction overcome psychoneurological deficin-
cies? What is the relation of eEo strength to the
growth of cognitive structures?

A top priority of school personnel should be:
a) he acceptance of the possibility that

cognitive abilities necessary for reading
are not well or equally developed In all
six-year-olds;

b) the willingness to support controlled
experimentation with the "ungraded"
classroom to meet the needs of these
children with developmental delay;

0) the development of loFical training
programs which relate to all Rreas of
the curriculum.

Dr. Randolph Ayers has written:
Children with reading difficulties may be
individuals in whom the vsrious connections
between various parts of the brain are in-
stalled in a different way from what they
are in most of us. The main difference be-
tween the human brain and that of apes is
the enormous enlargement of the central
association area which comes between the
hearing area of the temporal lobe, the
sensory motor ares of the parietal cortex,
the visual area of the occipital cortex.
Nobody knows how to assess how rich are the
contributions from each of these areas to
the central language association part of
the brain in different individuals. Under
these circumstances, I have tried to take
the point of view that the best thing to
do with children with reading difficulties
is not to keep their noses on the grind-
stone of reading, but to try to find out
what their other assets are .

The revolution in the public education system in
Great 3rItain has "opened" the curriculum to adjust to
these individual differences and interests. The British
claim they have few children with specific reading dis-
ability in their school system (Featherstone, 1971);
that children learn to read in their own good time, when
they themselves are motivated and interested enough to
do so.

The "Right-to-Read" imperative, then, may involve
more than an innovative, cure-all rending system. It
may involve a revolutionary change in the graded, lock-
step: test oriented American primary school. It is
Important to remember that Olson's (1959) concept of
II

readiness" included pacing by the teacher to encourage
IllaullaIkeit of reading materials by the pupil.
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Dr. C. Chomsky (1972, p. 33) agrees with thi8 solution:
The effort should be towards providing more
and richer language exposure, rather than
limiting the child with restrictive Lnd
carefully programmed materials. In this
way the child would be permitted to derive
what is accessible to him from a wide
range of inputs, and put it to use in his
own way.
It seems to this investigator that the "Right-to-

Read" goal could become a reality in the 1980's, and,
moreover, that all children not just the disabled could
benefit from training in logical thinking (Voyat, 1970)
based on an application of Piagetian theory.



APPEFIDIX I

STRUCTURED-SORTING CLASSIFICATION.TASK

Part I. Class Inclusion

Part II,

A. Pictures:
Question:

Answer:

B. Pictures:
Question:

Answer:

0, Pictures:

Question:

Answer:

D. Pictures:
Question:

Answer:

E. Pictures:
Question:

Answer:

carrot, corn, pie
Are there more vegetables or
more foods?
more
how many?
B girl, Y girl, W girl, boy
Are there more girls or
more children?
more
how many?
policeman, soldier, sailor,
lady
Are there more grownups or
more men in uniforms?
more
how many?
dogs, oat, cow
Are there more animals or
more pets?
more
how many?
rose, tulip, geranium, tree
Are there more flowers or more
plants?
more
how many?

Class Inclusion II
Picture: 3 red tulips, 1 yellow tulip,

3 red roses, 1 tree
Question: Is the bunch made of all the red

tulips bigger, smaller or the same
as the bunch of all the tulips?

Answer:

Question: Are there more tulips or more
flowers?

Answer:

Question: Are there more flowers or more
red ones:

Answer:

Question: If you take all the tulips away,
will there be any flowers left?

Answer:

Question: If you take all the flowers away,
will any tulips be left?
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Part TTI, Multiple Class Membership
A. Picture: traffic boy

Question: Oen he be a son and a brother
at the same time?

Answer:
Why?

Question: Oen he be a brother and a
sister at the same time?

Answerl

8, Picture:
Question:

Answer:

Question:

Answer:

C. Picture:
Question:

Answer:

Question:

Answer:

D. Picture:
Question:

Answer:

Question:

Answer:

Picture:
Question:

Answer:

Question:

Answer:

Why?
bee
Oen this be a bee and a
mosquito at the same time?

Why?
Onn it be an animal and an
insect at the same time?

Why?
teacher
Oan she be a teacher and a
mother at the same time?

Why?
Oan she be a mother and a
sister at the same time?

Why?
ola man
Can he be a father and a
grandfather at the same timP?

Why?
Oan he be a father and a son
at the same time?

Why?
doll
Oan this be a doll and a toy
at the same time?

Why?
Oan this be a doll and a little
girl at the same time?

Why?

5p
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Part IV, Shift
A. Pictures of children

Key Picture - boy playing baseball

All
lst match
2nd
3rd
4th
5th

B. Pictures of clothes
Key Picture - brown boots

All
1st match
2nd
3rd
4th
5th



APPENDIX II

ffille(01"2471"W
b t w th nether

ye ow ea s, ue ea
Are the (yellow) beads made of wood?
Are the (blue) beads made of wood?
Tell me are there more wooden beads or more (yellow)

beads?
Why do you say
I the c ld s r ther r mo
pr hav aa.answere
517-77=

at color would a necklace made of wooden beads be?
A necklace made with (yellow) beads would be what

color?
Which necklace would be longer, one with wooden

beads or one with (yellow) beads?
Why do you say

If the child corrects hi self s the n k
with the wooden=1 me, are there more wooden eads or more

(yellow) beads?
Why do you say

If the child ersists in sa in that th
TM neck ace wou
answered cor ec

re al he beadS ye ow ?
Are all the beads made of wood?
If I took all the.(yellow) beads, would there be
any left?

If I took all the wooden beads, would there be
any left?

WIlieh necklace would be the longer one, the one
with wooden beads or the one with (yellow) beads?

Why do you say
If the ohild cor eats im elf and sa s that the
;Mod nee oe AO. 'e:eH er one

e me are taere more woo en ea s or more
(yellow) beads?

Why?
If the o _l -rs st a n that the ellow

911AMOMPO° avina
ot tom a ,n

u a te e s we would take to make a neok-
lace with the (yellow) ones together

Put all the beads we would take to make a neck-
laoe with the wooden ones together

If th hil at ers '' be
o neo .aoe wou be e onger one, the one

with the wooden beads or the one with the
(yellow) beads?

Why?

e e on er one or
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Why?
Aren't the cher beads made of wood also?
Which neoklace would be the longer one, the one

with the wooden beads or the one with the
(yellow) beads?

Why?

(2) Are the (blue) beads made of wood?
Are the green beads made of wood?
Are there more wooden beads or more (blue) beads?
Why?

,56

61



APPENDIX III

PERCEPTUAL MOTOR SKILLS

Attending: responding to stimuli,
i.e.

KINESTHETIO-TACTILE
adequate muscle strength, tone;

finger localization; two point
sensation; tra:Ang shapes on skin.

motor speed & precision; touching
finger/thumb, reproduction finger
positIons, reciprocal coordination
fist/edge/palm.

Test

PPMS "Kraus Weber"109

Detroit #5

hand-eye dominance;

dynamic & static balance; PPMS; Doll-Oseretsky;
Kohen-Raz

VISUAL
acuity; far point, near point, color. Keystone; Titmus

awareness; eye mcvements following PPMS
a moving target (Ocular-motor
pursuits) without additional and/
or unnecessary movements (overflow).

constancy; recognizing an object in mu #2; Prosti_g #3
a variety of positions, sizes, etc.

figure-ground; recognizing an object Lrostia #2
in a confusing background.

closure; recognizing an object from ITPA #7
incompletb drawing.

AUDITORY
acuity; recognition of sound or no

sound,

awareness that sound has started,
stopped, changed;

localization of sound source;

constancy; recognition of sound despite
pitch, duration, intensity, etc.

figure-ground; recognition of relevant
sound with background of irrelevant
noise.
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closure; recognition of word from
incomplete sound pattern.

2* Imitativ: repeating a stimulus with
object present, i.e.

KINESTHETIC-TACTILE
movement copying; pointing to body

parts, crossing midline of body,
simultaneous use of both sides of
body, use of one side of body with
no additional and/or unnecessary
movements (overflow)

gait; cross pattern creeping,
walking, running, skipping,
hopping, obstacle course.

use of same arm/leg consistently
in throwing, kicking activities.

s\ fine motor control; fastening,
lacing, tying, scissor use, ,peg-
board skills; tracing,/ dot-to-dot,
copying geometric shapes.

VISUAL
matching of simple pictures

AUDITORY
articulstion; sound-making in

initial, middle, final positions

repetition of word, sentence

3. aultmultla: discriminating
between two or more stimuli, i.e.

KINESTHETIC-TACTILE
word conoepts; pointing to body

parts, up/down, right/left,
back/front when named.

hand patterns

organization of forms in space;
copying two or more designs and
arranging designs on paper.

VISUAL
matching pictUres with minimal

differing features

organization of forms in space
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PPMS

Cohen et al.

MSSST, PPMS

Harris Test of Lateral
Dominance

1222114, #1
PPMS

Beery Developmental Test
of Visual Motor Integration

MSSST

aldman-Friatol

MSSST; MacDonald; Menyuk

Boehm Test of Basic

3-ffal (..*M =mu

AMST

Bender Gestalt

MSSST; alai= #4

MSSST



directionality LiaLtz.alLika

AUDITORY
differences in non-verbal sounds

(stress, rhythm, melody)

differences in sharply differing
speech sounds

differences in minimal differing Auman
speech sounds ..........8.14{-0-01nan-loi .

4. Labeling: relating ideas which are
received through one or more modes
and coded in any one or more modes,
i.e.

KINESTHETIC-TACTILE
giving gesture in response to picture ITPA #10

stereognosis: with eyes closed,
naming object placed in hand;
drawing shape that hand has traced
on form board

VISUAL-AUDITORY
seeing picture and giving name

hearing name and pointing to picture PPVT

hearing description and naming object

5. Recallina: remembering and recognizing
stimuli (short term and long term
memory), i.e.

KINESTHETIC-TACTILE
remembering movement

VISUAL
remembering designs, pictures MSSST; Detroit #12

AUDITORY
remembering single events such as
day of week, birthday, address

aulauks: expressing information in
a serial progression

KINESTHETIC-TACTILE
miming a story

rhythmic patterns with fine motor
skill
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VISUAL
serial ordering of pictures, designs

block tapping

picture arrangement

/22A #3; Detroit #9,
#10

MSSST

WISO

AUDITORY
related sounds, words such as days MSSST
of week, months

unrelated words, digits ITPA #5, petrott #6

sentence completion MSSST; Lzu #9

complicated directions MSSST; Detroit #7, #18

story telling MSSST

7. Catetortzin:: combining
conWtrts'-141V)-iii-gle and

separating wholes into component
parts, i.e.

VISUAL
design analysis

disarranged pictures

classifying pictures, objects

pictorial opposites,absurdities

AUDITORY
word analysis; sound blending

sentence construction with isolated
words

similarities and opposites

verbal absurdities

multiple meanings

Making_Analogies: stating logical
relationships, making appropriate
inferences

VISUAL
analogies

matrix puzzles

6C
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Witkin, WISO

WISO; Detroit #17

OMMS; Detroit #19; all.#8

WISC; Detroit #1, #3

ITPA #12; Roswell-Ohall

WISO; Detroit #4

Detroit #2

/TPA #4



AUDITORY
analogies

metaphors

proberbs

LTLA #6

Identification of Abbreviations

OMMS - The Oolumbia Mental Maturit Scale - Burgemeister et al.
ITPA '1AvitiLazzlonizzaza.LA12141121.11 -

Kirk et al.
MSSST The Meetin Street School Surve Test - Hainsworth &

que an
PPMS - The Purdue Perce tual Motor Surve - Roach & Kephart
NIT - 'Te Peabody Picture Vooabiary Test - Dunn
1122 TI-iec-risleiiffl-e-liceScalesfor Children -

Wec sler
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APPENDIX IV

UADIVg_l_sPELLIM_RANPWRIIINVUILL3

1. LETTER RECOGNITION: perception of
distinctive features of letters
(capitals,/lower-case, printed,
cursive).

a. open (0 - 0)
b. closed h)
c. lined (v u)
d. curved (1 t)

e. height (h n)
f. inversed (m - w)
g, rotated (b d)
h. internal details (h - k)

2. LETTER SEQUENCING:
direction.

left-right

a. Word matching:
(2211.nap npe E.D.1.1 nag)
student sees letter or word
on page; marks it.

b. Visual tracking:
Timed letter or word matching.

c. Word matching from memory:
Visual stimulus is removed.

d. Sequential or alphabetic
ordering of letters from
memory:

e. Letter or word copying:

f. Letter or word copying from
memory:

LETTER NAMING
Student sees letter; says letter
name. If letter names are known,
the student will also know one
sound value for the letter. The
letter names for h, w, are
exceptions.

4. LETTER CODING
Student sees letter; says sound
value. The student needs to under-
stand that separate phonemes lose
their characteristic sound value
in combination with other letters:

th -ng
sh wh
oh, -toh -dge
ph -ok
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SLINGERLAND, 1969
(Slibtest IV)

SMITH et al., 1962-5

SLINGERLAND, 1969 (Subtest III)
TU7WEETT=55, #6
DETROIT TEST OF LEARNING.
Minns, (Subtest

SLINGERL ND 1969
Subtests I, II)

SLINGERLAND, 1969
(Subtest V)

DURRELL, 1955, #5

442141144a10 19590
#I, ill, Iv



5. MULTIPLE CORRESPONDENCE OP
LETTER-SOUND VAES
A letter will have a highly
predictable sound value if it
is considered in oonjunotion
with surrounding letters:

sane sanity
divine dTvinity
medfaine medioal

6. SOUND BLENDING:
a. Tester says sound values /k

ae t/ for oat. Student says
oat.

b. Tester says straight. Student
isolates sounds at beginning
or :It end of word.

c. Tester says =usu. Student
isolates sounds into sequence
/s t r ey t/.

7. VISUAL-AUDITORY /NTEGRATION TASKS:
a. Student sees word; student

reads word.

b. Syllabicatlon

The student is asked to read
IInonsense words" and blend
syllables into words.

8. AUDITORY-V/SUAL INTEGRATION TASKS:
a. Tester says letter name;

student marks it.
b. Tester says sound value for

letter; student marks letter.
o. Tester says word; student

golla word; marks it.
d. -"Niiiiiinse words"

The student is asked to mark
the correot word.

9, AUDITORY-VISUAL-MOTOR INTEGRATION
TASKS
a. Tester says words; student

Tates beginning& ending letter
for sound value.

b. Tester says letter name, word;
student rites it.

10. WRITTEN COMPOSITION
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