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PIAGET'S THEORY AS THE BASIS FOR THE ASSESSMENT OF READING DISABILITY
AND SUGGESTED RFWEDIATION THROUGH AN ADAPTED SCIENCE CURRICULUM

Abstract of Dissertation

Piaget's theory suggests that the development of intelligence is
related to an ability to perform logical operations. For the child between
7 and 11 years of age, seriation and classification are eperational forms
of behavior originating in earlier actions. Since seriation and classifica-
tion are important to the syntax and semantics of language, failure to
develop fully coperational seriation and classification abilities may result
in certain deficits in the child's reading ability. If so, the science
curriculum may be useful in facilitating the cognitive growth necessary to
success in reading. Recommendaticns for adapting the science program for
remediation concluce the study.

PROBLEM: It was the purpose of this study to (1) develop and apply
a composite test instrument in order to (2) compare the academic performance
and cognitive functioning of educationally handicapped and regular class
boys.

PROCEDURES: The composite test instrument was composed of twelve
subtests. Ten of the subtests ware selected from standard tests; WISC,
ITPA, WRAT and Gilmore Oral Reading Test. The remaining two subtests were
developed as research instruments for this siudy to assess seriation and
classification abilities.

The composite test was administered to 64 bhoys between 7 and 10 years
of age. Tne scores on the tweive bdbteStS ware the dependent variables in
the analysis of variance design. The major independent variable was class
placement. Thirty-two of the subjects tested were educationally handicappad
students and thirty-two subjects were in regular classes. Sex, IQ, age,
family relationship and socio-eccnomic level were controiled variabies. In
analyzing the data the .05 level of significance was employed.

FINDINGS:

1. Class placement of the subjects was a highly significant
difference between the educationally handicapped and regular
class boys. As related to academic functioning, oral reading
skills were markedly lower in tne educationally handicapped
subjects.

2. The educationally naFGICapaed >un39 ts were significantly
deficient in coynitive functioning when conpared to regular
class subjecis on the Arithmetic, Information, Digit Span and
Coding Subtect of the WISC.

[o%

The PdUCRf‘OWJ17y handicapped subjects were significantly de-

ficient in cof*“u tual abiiities compared to regular class boys

on the Visual Associaticon snd Auditory Association Subtests of
- the ITPA. a

4. The Seriation Subtest, developed for this study, demonstrated
significant differznces in the functioning of educationally



handicapped and regular class subjects. The educationally
handicapped boys were markedly deficient in ordering ability.

5. The Classification Subtest, developed for this study, did not
demonstrate significant differences in the two groups of
subjects. The difficulty Tevel of this Subtest appeared to be
a major factor contributing to this lack of significance. If so,
this finding may be interpreted as supporting Piaget's belief
that animal pictures increase the difficulty level of tests
designed to assess classification ability.

SUMMARY: The current study has provided evidence to support the
theory that children who are severely deficient in reading skills, when
compared to regular class children, are often also deficient in the ability
to order, or seriate, and to classify, or form concepts. In accordance
with Piaget's theory this finding supports the view that inadequately
developed ordering and classifying abilities may represent, at least in
part, the underlying cognitive skills necessary to cognitive maturation
sufficient for mastering reading.

As a part of this research a composite test was developed to assess
reading skill and seriation and classification abilities. The use of this
test provides evidence that broadened insights into cognitive functioning
may be gained by alterations in usual testing procedures.

In addition to providing evidence for the presence of underlying
cognitive deficits in poor readers, the study has sucgested that the
elementary science curriculum may provide a valuable content area for the
devalopment of improved cognition. The child is provided with the opportunity
to view science as an invention of man for ordering the universe. Through
science the chiid is encouraged to interact with and act upon his environment.

Guidance for this interaction is provided through snacific suggestions
for teaching strategies which maximize opportunities for recognition of
conceptual relationships by tne child. These specific suagestions are
supported by exampies of teaching procedures. Thesa examples are provided
to more clearly indicate that Piaget's theory may be used as the basis for
curriculum adaptation as well as assessment procedures.
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CHAPTER 1

THE PROBLEM AND DEFINITIONS OF TERMS USED T

I. INTRODUCTION
Authorities in the field of learning disabilities have seen early
educational deficits as related to a lag in the maturational process.]
Such factors as genetic variations, biochemical irregularities, peri-
natal brain insults, and early sensory deprivations are seen as slowing

2 1f the maturational lag

the development of the central nervous system.
theory is recognized as having validity, then consideration of a devel-
opmental theory of intelligence may provide a useful framework for gain-
ing a greater understanding of the manifested disability. For example,
reading disability may be considered as related to incomplete acquisi-
tion of certain intellectual abilities necessary to reading because of
an underiying maturational delay.

A developmental theory of intelligence, utilized in this study,
has been suggested by Piaget. In Piaget's theory the development of in-
telligence is related to an ability to perform logical operations, with
certain cperations developing in the child in a given sequence and at

. . T .
approximate age-intervais.” Piaget also suggests that knowledge is the

—d

m D. Clements, Minimal Brain Dysfunction in Children, Phase

Sam
One, NINDB Monograph Number 3 (Wash1ngton Government Printing Office,
1966}, o. 13.

wor

“ibid., p. 10,

JBarhel Inne]der and Jean Piaget, The Ea"sv Growth of Logic in the
Child (How York: W. W. Horton and Company, 19607, p. 257,



result of active interaction between the subject and his environment,
with gradual changes in the modes of interaction occurring as the child
deve]ops.4

If Piaget's ideas are used as the basis for assessment of the
functioning of the elementary age child, then the development of measures
of basic intellectual operations, such as classification and seriation,
may be useful in determining the child's developmental level. Piaget has
suggested that classification and seriation are essentially operational
forms of behavior reaching back to an origin in actions.® Since seriation
and classification are important to the syntax and semantics of language,
failure to adequately develop the bridge between primitive actions and
operational seriation and classification may result in certain deficits
in reading abi]ity.e Therafore, in this study measures of classifica-
tory and seriating abiiity have been developed for inclusion in an assess-
ment of children demonstrating reading disability.

The development and appiication of classification and seriation
based research instruments reflects Flavell's suggestion that Piaget's
writings may provide.a fruitful basis for diagnostic assessment of the
child.” As described in Chapter IIT in this study, these research sub-
tests have been combined with a battery of selected measuresvto form a

composite test. The combined application of the research instruments and

41bid.. p. 284,

Jokn H. FTavall, The Developmental Peychology of Jean Piaget

D. Van Nostrand Company, Inc., 1963}, p. 3b5.

—_~
-
3
o
D
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the selected subtests as a composite test may be expected to produce some
information about the accuracy of the assessment of the research instru-

ments,8

and to provide a framework for suggested remedial action.

The Tinking of test informaticn with suggested action is necessary
if the development and application of the test instrument is to be other
than an isolated activity.9 Therefore, this study has been developed in
two parts, (1) assessment, and, (2) suggested implementation of remedial
action. Implementation has been proposed thrcugh adaptation of portions
of the elementary science curriculum for the purpose of remediation of
underlying cognitive deficits necessary for reading success. Science was
selected as a content area valuable in undertaking remediation for the
following reasons: (1) A child who is not proficient in reading may,
nevertheless, begin science study.]O (2) In science thought processes may
be developed under conditions which provide for moving from concrete ex-
periences to those of increasing abstraction.!! {3) The direct experience
availakble in the science curriéu]um serves as a basis for language devel-
opment.]2 Taken together, these ideas are relevant to Piaget's develop-
mental theory of intelligence and provide a logical basis for suggesting

science as useful in undertaking remediation in reading.

€l ester Tarncpol, Learning Disabilities (Springfield: Charles
C. Thomas, 106?) D. 189.

9sam D. Clements, "A New Look at Learning Disabilities," Learning
Disabilities, ed. Tarnapol, op. cit.; p.

10~ . Ly e e
‘03(1 nce Framework for California Public Schoels, Preliminary

Rl it -

on (Sacranento: California State Dcpartmenf of tducation, }969)

'7Ib1d SR

Johnsorn and Helmer R. Myklebust, Learning Disabilities

2 . -
12Doris 4
{New York: Grune and Stratton, 1967}, p. J16.




4
In this introduction the value of Piaget's theory of the develop-
ment of intellect is seen as fmportant to understanding learning dis-
abilities which are related to a maturational lag of the nervous system.
Piaget's writings are used as the basis for suggesting the development
of a research instrument for assessment of two operational behaviors of
the elementary age child, seriation and classification. As part of a
composite test of intellectual functioning, these research instruments
contribute to suggested adaptation of science curriculum for reading

remediation.

-
o
-

THE PROBLEM

Statement of the Problem

It was the purpose of this study to (1) develop and apply a com-
posite test instrument for the purpose of (2) comparing the academic per-
formance and cognitive functioning of educationally handicapped and
regular class boys. The investigator used the composite test to gather
data for the purpose of obtaining answers to the following questions:

1. Will there be significant differences in the academic
performance of boys in educatinnally handicapped classes,
compared to regular class boys on the comgosite test?

2. Will there be significant differences in the academic
performance of younger and older boys in-the education-
ally handicapped and regular clasces on the composite
test?

11 there be significant interaction betwsen age versus
pe of class placement wher expioring academic per-

2 an
ng of boys in educationally handicappad classes,
to regular cl

ar_class boys on-the composite test?

H. Will there be significant differences in the cognitive
functioning of younger and older boys in the education-
aily handicapped and regular classes on the covposite lest?



6.

Will there be significant interaction between age versus
type of class placement when exploring cognitive func-
tioning on the composite test?

The answers to these questions concerning academic and cognitive function-

ing will serve as the basis for integrating test information with the

science curriculum. Portions of the science curriculum will be adapted

for the purpose of reading remediation.

Significance of the Study

This study seeks to answer questions which may have significanca

for the following reasons:

1. Reading is the most essential skill to be Tearned in school.

(2]

Lo

[F8)

=

end e

Only reading is fundamental to compyehension in other
subjact areas in a society which demands constantly length-
ening periods of education to prepare young people for in-
creasingly complex adult roles.

The finding of the existence of a significant difference
between vounger and older boys in the educationally hand-
icapped program. when compared to the regular class hoys
on the research instrument, may (a) lend support to
Piaget's theory of intellectual development and may (b)
tend qupgor to maturational lag as an important factor
in reading disability.

._.{

he development and application of o composite test for
he assessment of +1n supil's capabilities may contribute
to the refinement of present test procadures and may
expand them to include elements which account for dif-
ference in educability which elude presently Pxisfino
tests when used with students having reacing disabi 11

F

ﬂ “““orr‘}ca11y based research ins tr“menL, develoned to

vand testing dimensions, may, as a part of a composite

t, serva as & hasis for syggesting 2 thﬁoretically

pi?d curriculum useful in veed}ng remediation. At

e present Lime, after evamining the nublished Titerature,
researcher has not found any studies which use theory

as the basis for integration of remediation in reading

i bject matter.

This_studv,-linking-assessment-and-remediation theoret--

icaily, should assist both psychologists and teachers
in converting test information to the development of
meaningful curriculun which is relevant to both the
aducationaliy handicapped and regular c¢lass child.



There is a need to survey actual populations of children desig-
nated under state regulations as having learning disabilities, and to
compare these pupils with those remaining in the regular classes. There
may be students in regular classes who show subtest patterns similar to
educationally handicapped students, but who are not reading disabled.
Studies of such children may lend new insight into reading disability

and provide evidence of the accuracy of present identification methods.

ITI. DESCRIPTION OF THE STUDY
For the assessment purpose of this study a composite test was
developed which combined selected subtests from standardized measures
with two rasearch instruments. The selection of the subtests was made
upon the basis of the literature which Tinked reading disability with
scores obtained upon tests of academic achievement and cognitive function-

ing.]3Tests of academic achievement were the Gilmore Oral Reading Test

and the Wide Range Achievement Test. Tests of cognitive functioning were

the Wechsler Intelligence Scale for Children, the Illinois Test of

Psycholinguistic Abilities, and the ftwo research instruments developed

for this study. These two research subtests were designed to reflect
Piaget's belief that the ability to seriate and group muitiplicatively
is a vital step in the development of operational ’chought.]4

The composite fest was administered to educationally handicapped

students between the ages of 7 and 10 years of age, in a large suburban

school district. The educationally handicapped subjects were then matched

1%y nheldar and Piaget, op. cit., p. 279.
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with subjects in regular classes and the composite test was administered
to the regular class students. Variables relating to age, sex, intel-
ligence, socio-economic Tlevel and family background were controlled prior
to the selection and matching of all subjects.

Students in educationally handicapped classes were selected for
the study, since in California they represent a population of normal
intelligence who demonstrata marked Tearning disebilities.!® Their fail-
ure to achieve academically is most often manifest in the area of reading
ski11.1® Since most students seriously deficient in reading skills will
be identified and placed in corrective programs after the third grade,]7
integration of remediation and academic curriculum seems necessan*y.]8
The final part of the study suggests the integration of reading remedi-

ation with the science curriculum,

IV, ASSUMPTIONS AND LLIMITATICNS

Assumptions

From the onset of the study ceartain assumpticns were necessary.
They included the following:

1. Children in educationally handicapped classes have been
selected and p]aced 35 directed by the California State
Education Coade

and Regulations Relating to Education and ge Tth Services
Children in [g}lfo:;;;, Section SG (Sacramento:

7
e Department of Education, 1969), p. 21.

]6T'“H0901 op. cit., p. 334.

Leon Lisenbera, "Epidemiclogy of Read‘
abied Reader, ed. John Money and Hi:hnrt Schif
e HOPKI NS Fress s 1966) 10—

IBiarianne Frostig, "Education of Children with Learning
Disabilities,” Progress in Learning Dsabilities, Yolume 1, od. Ho R,
ket S

it n
Myklebust (New York: Grune and Stratton, 1968}, b n. 250.

(Y



2. Children in regular classrooms are of normal intel-
ligence unless otherwise identified by school district
testing procedures or teacher judgment. In the school
district in which this study was conducted intelligence
testing has been discontinued, unless the child 1is
referred for individual assessment.!9

3. Emotional disturbance of varying intensity accompanies
learning disability and cannot be considered as a
separate entity.20" In this study the researcher has
not considered the question of emotionality as cause
or effect of Tearning disability.

4. The selected subtests used in this study accurately
measured the dimensions of intellectual function which
are specified by the literature cited in this study.

5. Piaget's descr1ptnon of the assessment of mu1t1p11caf1ve
seriation and classification provided an adequate basis
for the de ve?opment of the two research instruments
used in this study.?

6. The descriptive information related to the child which
is contained in the school record is valid for the
purposes of this study. Specifically, the information
recorded on the emergency card or in the child's
cumulative felder regarding birth date, grade
retention, father’s occupation, number of siblings,
marital state of the parents and the child's relation-
ship to the father is accepted by the researcher.

. 7. Test data collected by qualified school district
examiners and recorded in the child's school record
is accepted as valid for the purposes of this study.
In addition to the above-stated assumptions the following Timit-
ations are noted as relevant to this study:
Limitations

1. Those inherent in the nature and scope of the devised

15For a discussion of the value of teacher judgment in assessing
intelligence, ses: Florence G. Roswell and Gladys Natchez, R“ndigg Dis~
ebility: Diagnosis and Treatment (New York: Basic Bouks, 1954 s . 27,

2051 bert Schiffman, "Program Administration Within a Scheol System.”™

Lo I [y 1 | > 1 . / + s
The uiégJigp Reader, ed. John Money and GiTbert Schiffman (Saltimora:
Johns flopkins Press, 1966), p. 254,

Tonte A o . i o i oy e R
Irkelder and Piaget, op. cit., chapters 6 and 10,



and assembled composite test.

Those inherent in the administration of an individual

test to sixty children Tocated in varying school set-

tings and those variations due to uncontrollable time

factors relating to the scheduiing of individual exam-
inations or large numbers of school children.

Those inherent in the presence of unidentified and un-
controllable variables in the matching of educationally
handicapped and regular class children,

V. DEFINITIONS OF TERMS USED

Throughout the study the following definitions of terms have been

used:

Composite test: An assessment device made up of twelve
subtests compITeo by the researcher for the purpose of
individually testing elementary children on academic and
cognitive factors which the Titerature suggests may in-
dicate or relate to reading failure.2¢ Ten of the sub-

tests were selected from standard psychometric procedures

and two of the subtests were research instruments devel-
oped for this study.?23

(A)

Academic performance was assessed on tha Level

1 Reaging Subtest of the Wide Range Achievement
Test,%% “and the Accuracy, Comprehension and Rate
Subtests of the Gilmore Oral Reading Tost Form A.

Cogni*'ve funct1011ng was assessed on the Visual
and Auditory Association Subtests of the I1linois
Test of Dsyuku1;n9u1 tic Abilities;¢6 the Infor-

ry

25

maticn, Arithmetic, UDigit Span and Coding Subtests.

sy ut

larcour,

o ‘o v,

8race

Dn s a
=Cf. infra., Chapter II.

x A inciudes a copy of the composite test summary sheet.

n
O,
N =2
[Gx]
\—»{

C

Gitmore, Gilmore Oral Reading Test, Manval (New York:
and Vorid, 19 )

F. Jastak and S. R. Jastak, j}e lWide Range Achievement Test,
Timirgion:  oSuidance fssociate

Test of
dn1v0r<1

5, Revised Edition, Manual (C

McCarthy, and Winifred D. Kirk, I11in
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of the Wechsler Intelli igence Scale for Chil-

dren,27 and the Ciassification and Seriation

Research Subtests developed for the study.

2. Educationally handicapped: Those minors, other than
physically handicapped or mentally retarded, who, by
reason of marked learning or behavioral problems, or
a combination thereof, cannot receive the reasonable
benefit of ordinary education facilities.28 To be
eligible for admission to the educationally hand-
icapped program the minor whose learning problems are
asscciated with a behavioral disorder or a neurological
handicap or a combination thereof must exhibit a sig-
nificant discrepancy between ability and achievement .2

Multiplicative classification: The ability to group
objects on two conceptual dimensions in a matrix. FEach
element is classed simultaneously in terms of two ad-
ditive orders and four sub-classes result. The devalop-
ment of this ability roughly parallels that of multi-
plicative seriation and gperational perfermance begins
at the age of 7-8 years.30

(&%)

4. Multiplicative seriation: The ability to order objects
along the horizontal and vertical axes of & matrix based
ypon the simultaneous twofold ordering of a set of
elements. The process evolves in stages in the child's 5

development and the final stage begins at age 7-8 years. 1

Normal intelligence: Students whose intellectuat

functioning has not been identified by standard school

testing procedures or by teacher estimate as at the
extremes of tne intellectual range. In the frame of
reference provided by the distribution of the standard-
ization sample of the Stanford-Binet test the six per-
cent of the population with the Towest and highest

N

?7Tav1d Wechsler, Wechsler Intelligence Scaie for Children,

Manual (New York: The PsychoTogical Gorporation, 1949). 7~

2 . 4 .
*ghauJ and Regulations Relating to Education and Health Services

for Excentional Children in California, op. cit.

ald fovpﬂa Administra VT“E‘_B T?fTF_EJ Provisions Pertaining
for Educationally Handi Lug)eﬁ Minors, Section 3¢30

California State Department of Education, November, 1969).




1
ability has been excluded from this study.32

6. Reading disability: Subjects are identified as having a read-
ing disability if they have a normal intelligence and are re-
tarded in reading on the Gilmore Oral Reading Test one-half
year in thg second grade, or one year in the third and fourth
grades 4

7. Regular class: The usual public school classroom located in
the same school building as the educationally handicapped
classroom and those children placed in it who are of normal
intelligence according to teacher judgment or available test
data.

8. Research instruments: Two subtests developed for this study
from Piaget's descriptions. These subtests are designed to
measure the stage-like development of the abilities of multi-
plicative classification gnd multiplicative seriation in
elementary age children.

9. Selected subtests: Ten subtests from four standardized
tests as described under the definiticn of the composite
test.

VI. SUMMARY
The first chapter of this research report has (1) given an intro-
duction to the theoretical premise of the study (2) stated the problem
{3) indicated the significance of the study (4) provided a descriptive
outline of the study (5) stated the assumptions and limitations, and

(6) defined the relevant terms.

Four additional chapters compose the remainder of the dissertation.

an
32 owis M. Terman and Maud A. Merrill, Stanford-Binet 'jﬁglj 5@3531

Scale, Form L-M Manual (Boston: Houghton Mifflin Company, 1960), p. 18.
33charles A. mann, ”Prevalence ¢f Reading Disability as a

Fupction of the Measure Used," Journal of Learning Disabilities, 2,

e

{November, 1963}, p. 7.

Corrine £. Kass, "

Psychclinguistic Disabilities of Children
~ with Reading ‘roblumsﬁgﬂ£v cepti

Ey v wa.. : -3
35Inkeider and Piaget, op. cit.

ignal Chitdreny 32 \Apr1tfgi 66)5 P 536
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Chapter Il reviews the Titerature which has the most direct relationship
to the study. Chapter III describes the research design and method used
for the collection of the data. In Chapter IV the findings from the ad-
ministration of the composite test are discussed. Chapter V concludes
the study and consists of the following sections: (1) the conclusions
based on the data, (2) recommendations for adapting the science curricu-
Tum for remediation, (3) recommendations for fufther study and, (4) a

general summary of the study.




CHAPTER 11
REVIEW OF THE LITERATURE RELATED TO THIS STUDY

Throughout this chapter the literature selected for review was
that most directly related to the subjects of this study. Piaget's
theory indicates that the cognitive functioning of children of normal
IQ, within a given age range, differs from younger or older children, or
adults. Therefore, the primary concern has been with opinions and re-
search related to youngsters of normal IQ of elementary school age with
reading disabilities.

On the basis of this criterion the relevant literature was re-
viewed in three specific areas: (1) that delineating the general char-
acteristics of Educationally Handicapped children and their placement
in California schools, {2) that concerned with the identification and
assessment of those cognitive correlates of reading disability which re-
Tate to seriation and classificaticn as described by Piaget, and (3) the
research relative to the development of underlying cognitive processes

as a part of reading remediation.

I. THE EDUCATIONALLY HANDICAPPED CHILD
California's program for Educaticnally Handicapped pupils was

authorized by Tegisiation enacted in July, 1963, and reflected an aware-

lems. Prior to 1963, the exverience of school districts who had devel-

cpad their own pregrams, and studies conducted within the state. made
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it apparent that there was rarely a simple etiological explanation for
the complex problems exhibited by children with serious learning, be-

havioral or emotional prob]ems.1

Nomenclature and Definition

The fields of medicine, psychology, education and the language
specialties have all given attention to the large number of individuals
of normal inte11igence who show deviations of intellectual functioning
and behavior of such nature as to require special educational planning.
Recently, a three-phase national project has attempted to clarify issues,
nomenclature, identification and research related to this diverse area
of education.? This national study revealed that a total of thirty-

eight terms have been used to describe the condition termed minimal brain

dysfunction by the national task force and educationally handicapped by

the California State Department of Education. The task force definitien
of minimal brain dysfunction is of interest because it refers to both
cognitive and academic deficits in the functioning of the pupil:

...cnildren of near average, average, or above average general
intelligence with certain learning or behavioral disabilities
ranging from mild to severe, which are essociated with devia-
tions of function of the central nervous system. These devia-
tions may manifest themselves by various combinations of im-
pairment in perception, conceptualization, language, memory,
and contrgl of attention, impulse, or motor funciion....
During the school years, a variety of learning disabilities

Tatian Simnons and Margaret Scheffelin, California's Program for
g s 1 7¢ rrogr:

Educationally Handicapped Minors (Sacramento: California State Depart-

ment of cducation, 1969), p. 1.

Clements, Minimal Brain Dysfuncticn in Chiidren, Phase One, o0p.
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is the most prominent manifestagion of the condition which
can be designated by this term.

The symptoms which the dysfunctioning child may exhibit in vary-
ing degree and combination include: (1) impairment of fine movement or
coordination, (2) electroencephalographic abnormalities without actual
seizures, (3) deviations in attention, activity level and impulse con-
trol, (4) specific and circumscribed perceptual, intellectual, and mem-
ory deficits, and (5) nonperipheral impairments of vision, 1éarning,

haptics, and speech.4

Influence of Maturation

Many of the above named characteristics ternd to improve with the
maturation of the central nervous system and, with maturity, various
complex motor acts and intellectual differentiations develop, or are
more easily acqui‘red.5 As interpreted by Piaget, maturation is con-
tingent upon functioning, which is fostered by experience and training:

But from the positive point of view, the maturation of the
nervous system can do no more tnan create the conditions
for a continual expansion of the field of possibilities.
The realization of these possibilities demands not only

the action of the physical environment (practice and ac-

quired experience), but also the _educational influence of

a favourable social environment.

Both Money and deHirsch correlate slowed maturation with reading
difficulty. DeHirsch states, that although for most children chrono-
logical age does reflect maturation, other children with adequate in-

telligence suffer from maturational lags and have a high risk of reading

3sam D. Clements, Minimal Brair Dysfuncu1on in L111dr0n, Phase

Two, Pubiic Health erv1ae Publlcafior No. 2015 135n1n310f _ Government

— - Printing 0ffice, T969), pr 5.

Hbid., p. 10. 5~_I~bj.q'., p. 13.  OInheider and Piaget, op.cit.,

p. 5,
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fai]ure.7 Money indicates that the most useful hypothesis relating brain
functicn and reading disability is that of a maturational lag in the
brain and nervous system. In fact, Money feels that the greatest major-
ity of reading disability cases can be accounted for by this hypothesis.8
However, both Money and deHirsch would agree with Piaget's belief in the

influence of the child's experience and education on the maturational

process,

Educational Placement

Diagnostic considerations are important for the determination of
special educational placement for the educationally handicapped child,
and these considerations develop out of the objectives of medical and ed-
ucational viewpoints. The medical diagnosis is conducted to identify
causative factors which may be ameliorated, while the educational diag-
nosis is concerned with the assessment of performance and capabilities,
with the goal of determining appropriate remedial programs.9 The med-
iga] diagnosis includes a medical, developmental, and family-social his-
tory in addition to a general and neurologic physical examination. The
educational diagnosis encompasses an academic history and an evaluation
of achievement related to reading, number concepts, spelling and writ-
ing. A1l of this information is correlated with a psychological eval-

uation of intellectual functioﬂing.]o

TXatrina deHirsch, Jeannette Jansky, and William Langford,
Predicting Reading Failure (New York: Harper and Row, 1966}, p. 73.

Sdohn Money, Money and Schiffman, op. cit.. p. 33.

Gpan . L R o
—~Ciements, Minimal Brain Dysfunction in Children, Phase One, op.
» b - _} 2l iz —_ - Pt il
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In California, following the described diagnostic work-up, a dis-
trict level admission committée, including a physician, psychologist,
school administrator, nurse or social worker, and a teacher, determines
eligibitity for placement in an educationally handicapped program. All
placements require the recommendation of an admission committee and writ-

¢, 11 The type of program in which the child may be

ten parental consen
placed and its availability depends upon the district in which the pupil
lives, since the California program functions on a permissive basis at
both the elementary and secondary levels. Four types of programs are
authorized and the range of handicap within these programs may be limited
to students identified as either neurologically handicapped or seriously
emotionally disturbed, depending upon the philosophy of the school dis-
trict. The four types of programs are: (1) Special classes for pupils
unable to function in regular classes. A maximum of twelve pupils is
allowed in these classes. (2) Learning disability groups, desighed to
meet the needs of pupils who can function for varying periocds in a reg-
uiar class program, but who need some degree of individualized or small
group instruction. (3) Home and hospital instruction for pupils unable
to function in a school setting due to the severity of their problems.
(4) Specialized consultation, available for teachers, counselcrs and
supervisors relative to the learning disabilities of pupils requiring
specialized services. 12 In California, children identified as education-

ally handicanped may, thersfore, represent an educatiorally heterogene-

Hsimnons and Scheffelin, op. cit., p. 3.

’77"!f712€1éments;fﬁ?ﬁimq],Qrain_gxéfgﬂgﬁicn_jg_ghilgfggﬁ Phase Two, op.
cit., p.

(R
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ous group, whose educational management must be based on functional diag-

nostic information.

Remedial Planning

Reliance on such functional diagnostic information may mean that
identification of an educational deficiency contributes strongly to re-
medial planning. From this viewpoint the curriculum becomes the stand-
ard setter for desired performance. "A Jlearner has an educaticnal dis-
ability when he cannot consistently meet the demands of the curriculum
to which he is assigned.”]3 By this criterion the child who shows mark-
ed discrepancy in progress in reading when compared with his age-matched
group may be referred for placement and remedial action, which is aimed
at attaining the standard of the curriculum. |

Frequently, the result of such action is tc subject the child
placed in an educationally handicapped program tc an intensification of

the usual methods of reading 1nstruction.l4’15 When usual remediation

~fails to produce satisfactory progress, the limitations of the customary

techniques of remedial instruction may be recognized. Bond and Tinker
suggest that the failure of these customary techniques places the child
beyond the concern of education:

The diagnostician should be on the alert to the possibility
of neurological Timitations, especially in cases that are high
in inteliigence and Tcw in other crganized learnings such as
arithmetical comoutation. The reading diagnostician and re-
medial worker must be well aware of the fact that all human

h
Elementary Scheol (Springfield: Charles C. Thomas, 1965), p.

]bGuy Bond and Miles Tinker, Readinq_DiFficuTties_(New York:
Appieton-Century-Crofts, 1967}, p. 169, :
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deficiencies cannot be corracted by education. 19
Since there are many]7»bright children who fit Bond and Tinker's
description, whose lives are burdened because of delay or failure in the
acquisiton of reading ability, other authorities have suggested alter-
native remedial plans. Ashlock and Stephen suggest the augmentation of
the customary remedial program by directing more attention to the spec-
ific deficiencies in the child's learning process and the remediation of
these deficiencies.!® Bateman indicates that an analysis of patterns of
cognitive abilities could provide a basis for curriculum planning which

would include the education of underlying abilities.'?

IT. COGNITIVE CORRELATES OF READING DISABILITY
Since the underlying premise of this study was Piaget's theory as
it relates to seriation and classification, the cognitive correlates of
reading disability considered relevant in a review of the literature
were those related to seriation and classification. Piaget has provided
such unique insights into the child's development of seriation and class-

ification abilities, that the bcok, The Early Growth of Logic in the

Chi?d,zo beccmes the primary reference. In their exploration of the
literature, Inhelder and Piaget indicate that there has been no system-

atic reseavch on seriation. Classification, or concept formation, has

161bid,

1708 conservative estimate is that five to ten percent of the
scheol nopulation has severe enough reading preblems to require special
educational concern and provisions." Barbara Bateman, "Learning Dis-
abilities-~Yesterday, Today, and Tomorrow," Excepticnal Children, 31
(December, 1964), p. 168, L

10
Y AL | ' > 1 . 10Q; s
Bpshiock and Stephen, op. cit. '“Bateman, op. cit., p. 174.
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been a concern of psychoTogists for over thirty years. However, Piaget's
work is unusual in being a first in the systematic investigation of the
developmental aspects of concept formation. To Piaget the classificatory
behavior which is the foundation of reasoning is the abstraction of the
criteria of classification. It is this premise which distinguishes
Piaget's approach from the work of other psychologists. 21 Therefore,
other works concerned with the descriptive approach to concept formation

were not directly applicable to this study.

Piaget's Theory of Seriation and Classification

In Piaget's theory seriation and classification relate directly
to the early development of the reasoning process. Seriation and class-
ification precede the formation of systematic hypotheses and the verifi-
cation of these hypotheses by a deduction of their implications. Piaget
indicates that there is an underlying commonality in the development of
seriation and classification in the child's cognitive growth, with se-
riation ability appearing somewhat earlier than classification. In the

children Piaget studied, seriation and classification abilities were not
22

operational before the age of 7 or & at the earliest.

The two operations are similar in most respects, although class-
ification demonstrates a higher degree of complexity. Language appears
to play a greater part in the development of classification than in se-

riation, whila perception is more important to seriation.3 The impor-

221bid., p. 247
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tance of perception24 to seriation appears to be the basis of the two
main differences between seriation and classification which are (1) that,
a relation can be perceived while a class cannot, and (2) a serial con-
25

figuration constitutes a perceptually good form.

Multiplicative Classification and Seriations. The logical oper-

ations of classification and multiple classification, and seriation and
multiple seriation are closely linked to the more elementary actions of
putting things into piles and separating these piles into groups. From
these early beginnings, development is continuous and becomes more com-
plex as the entire ordering process is internalized and generalized. The
principal adjustment which occurs during this developmental progression
is the growth of retroactive and anticipatory processes. It is this
developed ability to use hindsight and foresight which makes multipli-
cative seriation and classification possible. Hindsight and foresight
stem from one directional proaction, in which actions already performed
tend to influence those that follow, and then pass into retroaction, and
finally foresight,ZG

The importance of retroaction and anticipation to classification.

Retroaction and foresignt, or anticipation, may be better understood if
they are explored more specifically in relation to their importance in

classification. To accomplish this aim a general summary of Piaget's

1
Ibid., p. 294.
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views of classification is necessary.27

Piaget states that some kind of classification is implicit in most
actions and in every judgment. The recognition that things may belong to
categories of wider generality (such as apples to fruit) may occur very
early in development. An advance over recognition is represented by the
realization that things may belong, simultaneously, to two categories,
one of wider generality than the other (a thing is both an apple and a
fruit). However, classifications of this type can only provide the basis
for correct inferences if there is adequate abstraction of the properties
which indicate that the elements of one class also belong to another
class of higher generality (but not vice versa).

Learning from experience is based upon the constant interpret-
ation of new situations in the Tight of previous experience. The way
which Tearning may gain from experience depends upon the sort of general-
jzations made, and upon how Talse genaralizations are refined and correc-
ted. In turn, the extent which experience contradicts expectation brings
about a change in the generalizations or analogies that anteceded it,
which were dependent upon the initial analysis of the experience. The
condition for increasingly precise differentiation in analysis is the
ability to view (or "turn round on") the initial generalization and to
examine the criteria which motivated it. Or, stated another way, the
tendency to assimilate the new to the familiar may lead to false anal-
ogies and pradictions based on falsity may fturn out to be at variance

with the facts. To be able to detect such an error in initial reasoning

—— " 271pid. The discussion is based upon the introductory interpre-

tations provided by cne of the English translators of Piaget's book, E.
A, Lunzer.
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the criteria which determined the analogy must be kept in mind, in order
for it to be reviewed.

The ability to retrace steps in reasoning is slow and gradual in _
development and the inability of young children to carry out ordering or —————
classification tasks in a coherent way is because they deal with ochjects
one at a time and the basis of their own bzahavior eludes them. They can-
not retrace their own activity and abstract any single consistent crite-
rion which governs the entire sequence. If the objects differ in cnly
one characteristic they may be able to order or classify them, but thay
cannot do sc when the differences are more varied. In terms of class-
ification, its true significance to the cognitive development of the
child is that the child whe can classify can reason logically about the
properties of things by adhering to unambiguous criteria. Lunzer has
provided a summary of clarity:

Classifications both covert and open play an important part in
inference, but conly inscfar as (i)the subject can make such
classifications unambiquous, and {(ii)he is able to recognize

the criteria of his own classifications, i. e. he knows wherein
they are unambiguocus.

Seriation as a Cognitive Factor in Reading

An exploration of the literature related to the possible correl-
ation of seriation ability with reading revealed that seriation, as de-
scribed by Piaget, énd sequencing ability are probably indistinguishable
concepts. Dunsing and Kephart describe sequencing as follows:

s an ovrdering in time of dissimilar obiacts

e
ys there is a spatial-temporal transiation in-

s < X ) \

2 child explores and experiments with structured

s

i
or events. Alua)
volved here as The
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patterns of complex movement relationships in space. It is
through such sequential structuring that the child Tearns
finally to pull the elements of form together into a config-
uration. The same kind of temporal-spatial integration Tater
enables him to deal with spatial configurations in a sjmul-
taneous manner.

Theory and opinijon. Although temporal order has frequently been

recognized as important to educational activities, there has been iess
recognition of the importance of spatial order. Interestingly, Lashley
suggests, that in terms of cerebral function, spatial and temporal func-
tioning are difficult to distinguish and are almost completely inter-
spatial concepts by stating that in learning to read the child functions
both spatially and temporally, from sounds seen (a sequence in space), to
) 31

sounds heard (a sequence in time). To deHirsch any sequence represents

an organization in time and learning to perceive, process, store and re-
call the serial order of information is necessary for later reading.32
Therefore, difficulties in spoken, written and printed Tanguage all in-

volve disturhances of sequential benavior which reflect deviations in the
developmental process.33

Johnson and Myklebust stress that there are many dimensions to

sequentialization which are vital to the learning process. Both auditory

end visual sequencing are important in reading, since the child must learn

295ack Duns :ing and Newell Kephart, "Motor Generalizaticns in
Space and Time,“ LLearning Disorders, VO}ume 1, Jevome Hellmuth, ed.

(Seattle: Special Child Pubiications, 1965), p. 116.

30K, s. Lashley, "The Problem of Serial Order in Behavior,"
>rad MC:hdnqub in Behavior, ed. Lloyd Jeffress (New York: John

Cer
l 1
ll

370@H7r°"h, op. cit., p. xiv. 32;91g,, p. 88. 331§j§,, p. xiv.

y nd Sons ; IQw]T; P ?23 - i
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that Tetters in words remain in a specific order and that this activity
correlates with the use of a spoken language in which sounds are pat-

terned within a word, and words in a sentence. Even long after a child

~becomes fluent in reading sequential ordering problems may be evident in

spelling errors. 34
Klapper relates the visual and auditory discrimination abilities
of poor readers to difficulties in temporal and spatial processing:

The two sensory modalities involved in reading are vision and
audition. In reading disabilities, visual cognition does not
appear to be disturbed if the visual discrimination task is
simpie and does not involve sequential spatial or temporal ar-
rangements. There are many studies reporting no relationship
between vreading disability and visual form perception. If such
a disturbance is present it is generally found in the youngest
children and is a transient problem....Problems arise when the
dyslexic is confronted with spatiaily or temporally distributed
visual stimuli and arrangement in Sequence is required...

A distortion in hearing clearly presents a major learhing
obstacle. Although some research specifies auditory discrim-
iration as the disturbed process, this is not the primary
impairment. Words are temporally distributed auditory stimuli
and require assemblage at the receptior Tevel. [f the mechanism
for processing the auditory input is deficient, the successive
bits of information remain fragmented and unrelated.35

If Klapper's views are accepted, seriation may represent an'under1ying
process important for the understanding of the failure of some reading
disabied cnildren to demonstrate adequate visual and auditery discrim-
ination. |
Research. Various investigators have conducted research which in-
dicates that sequencing ability is important to reading. Much of this

work has been done using the Wechsler Intelligence Scale tor Children

o ) I
3%)ohnson and Myklebust, op. cit., p. 168,

ide Klapper, "Psychoeducaticnal Aspects of Reading Dis-
abilities," Pediatrics, 27 (February, 1966), pp. 369-370.
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(WISC) as the assessment'devipe, In all probability this is because of
the wide use of the WISC in psychometric procedures. However, there is
some indication in the literature that the Wechsler tests hawve a higher
36

number of seriation associated jtems than the Stanford-Binet.

1. Kinsbourne and Warrington Study. Kinsbourne and Warrington

studied a group of patients selected on the basis of a WISC Verbal IQ

more than 20 points higher than the Performance score. These subjects

were found to have difficulty with tests of finger differentiaion and
order, as well as with constructional tasks and mechanical arithmetic.
These writers felt that the underlying problem was a developmental cer-
ebral deficit based upon a difficulty in sequential ordering. This

37

deficit was viewed as the cause of a delay in Tearning to read and write.

2. Robeck Study. Robeck compared thirty-six Reading Clinic stu-

dents with a mean age of 10-5 with the normative population of the WISC.
She reported that the reading aisability group showed weaknesses, sig-
nificant to the .01 level of confidence, in four subtests, Digit Span,
Arithmetic, Information and Coding. The thirty-six cases in this study
included thirty-two boys and four girls with a Full Scale I range of
85 to 136 and a Full Scale IQ mean of 109.75. No explanation of the
findings is offered by Robeck, but the study was conducted to determine

whether problem readers had commen characteristics in certain kinds of

30pobert Ginther, "A Study of Early ReaSUnlrg Skills in the
Trainable Mentally Retardea: As Related %o Piaget's Seriation Theory"
(unpublished Master's thesis, University of the Pacific, 1970), p. 41.

374, Kinshourne and C]izalnch Yarrinagton, "Developmental Factors —————— =

eading and Writing Backwardness;®  British Journal of Psychology,
1963), pp. 145-156,

’_/
54
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inteilectual functioning which might be related to causal factors of read-

ing disabi]ity.38

3. Neville Study. In this study male retarded readers with an I1Q

of ninety or above were compared with male non-retarded readers. These
boys were part of a Reading Clinic populatijon and thirty-five pairs were
investigated using the WISC. Scores of retarded readers were significant-
ly Tower than the scores of the non-retarded on the Information, Arith-
metic, and Digit Span Subtests at the .01 level. The Coding Subtest was
also lower for the retarded readers, but did not reach the .01 signifi-
cance level. Neville concluded that retarded readers did poorest on the
39

WISC Subtests which most nearly resembled school tasks.

4. Kallos, Grabow and Guarino Study. In this study Reading Center

boys who were reading at least two grades below age-grade expectations
were tested with the WISC. The boys ranged in age from 9-0 %o 14-0 and
had Full Scale IQ's between 90 and 109. Differences, significant at the
.01 Tevel, were ohtained when the high scores of the Block Design and
Picture Arrangement Subtests were compared with the lcwest Subtests--
Arithmetic; Coding, and Information. The Digit Span Subtest was not
administered. The researchers concluded that retarded development of
metor-visual coordination, which is most involved in coding, may be an
important cause of reading disability. The low Information and Arith-

metic scores were interpreted as reflecting variables in the home and

8] . ~ 5
3841 1drad Robeck, "Subtest Patterning cf Problem Readers on WISC,"
Californiza Journal of Educational Research, 1 (May, 1960), pp. 110-115.

Q

39Dona‘-.d Neville, "A Comparison of the WISC Patterns—of MaleRe-————— -
.f,‘

Lducational Research, 54

“tarded and Men-Retarded Readers," Journal o
(January, 1961), pp. 195-197.
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school environment which promote reading disability.40

5. Bean Study. Bean compared twenty-five retarded readers from
grades 7, 8 and 9 with an equal number of average readers. These subjects
were administered a battery of tests designed to measure intelligence,
reading ability, perceptual and visual motor skills, and memory. The data
was submitted to statistical treatment which indicated that eleven factors
accounted for 62% of the variance. The defect which appeared most crit-
ical to reading retardation was sequential memory as demonstrated on a
number of measures, including the Digit Span and Coding Subtests of the
Wisc. 4

The identification of sequencing ability as related to reading
through psychemetric assessment as reported by Bean has alsc been sup-
ported by the findings of Bannatyne in England. In Bannatyne's study,
eighty-seven boys between the ages of 8 and 11 who were poor readers,
were found to be Towest on the Dicit Span, Coding, and Arithmetic Sub-
tests of the WISC. These three subtests had been categorized by
Bannatyne as Sequencing Ability Subtests and the low scores of the poor
readers were interpreted as evidence of problems with auditory sequenc-

ing and discrimination.42

A”Feorg( Kallos, John Grabow, and 'ugene Guarino, "The WISC
Profile of Disabled Readers," Personnei and Guidance Journal, 39
(February, 1961), pn. 476-478.

HyilTiam Bean, "Tha Isolation of Some PsyrhomeLr(r Indices of
Severe Reading Disability,” Dissertation Abstracts, 28 (February, 1968),
p. 3012A.

A2n1ex Bannatyne, "The Etiology of Dyslexia and the Cclor Phonics
lLeay

System,” Selected Da@fué_g Learning Q}§;Qlij}]g§ Thivrd Annual
_ Inte “,:dt1 ras Lonference o dre-Associatron—for Chitdrenwith Learming—
Disabilities (Fittsburgh: Associatisn for Children with Learning

Disabilities, 1967), ST b/ 78.
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Summary.

A review of the literature indicates that sequencing ability may
be highly correlated with reading success. In terms of cognitive function-
ing there was opinion which suggested that spatial and temporal ordering
were indistinguishable, but vital processes necessary to both visual and
auditory sequencing. Problems with auditery and visual discrimination
and difficulty with tests of finger differentiation and order may be man-
ifestations of sequencing disorders.

Considerable research with reading disabled subjeacts has been done
with the WISC as the assessment device. In some of the research the sub-
Jjects have been compared to the WISC normative population, while in
other instances comparison has been made between good and poor readers in
relation to subtest performance. Frequently, through either method of
comparison, the Information, Arithmetic, Digit Span, and Coding Subtasts
were found to be significantly Tower for the poor readers.

Various explanations have been provided for the high correlation
between the depressed scores of the Information, Arithmetic, Coding and
Digit Span Subtests and reading disability. Suggested interpretations
inciude; the resemblance of these subtests to school tasks, the depend-
ence of the skills measured by these subtests upon the home and school
environment, and the importance of sequencing to success on these sub-
tests. Since all of these interpretations are related to Piaget's
theory of cognitive development, the use of these four subtaests as part
of the further exploration of the relaticnship between seriation and

reading may be useful and suggesis & hypothetically valid approach.



Concept Formation as a Cognitive Factor in Reading

There can be Tittle doubt that Piaget uses the term classification

as synonymous with concept. The introduction of Piaget's book refers to
Vinacke's review of studies of concept formation as pertinent background
for understanding the discussion of c1assif1cation.43 Vinacke's defi-
nition of a concept as a kind of selective system in the mental organ-
ization of a person which links previous experience and current states
with stimulus objects is also descriptive of Piaget's discussion of
classification.44 This definition encompasses the idea that in concept-
ualization, the jndividual makes use of past experience through the iden-
tification and classification of objects; or, in the absence of the
object, through symbolic responses which detach concepts from specific
instances and allow them to be manipulated in many complex ways.45

A review of the literature relating concept formation and reading
ability reflects a general theoretical agreement that there is a high
dagree of relationship. Concept formation is necessary to achieve suc-
cess in reading. However, the research indicates that the exploration
of the nature of this relationship is poorly understood and not commonly
assessed.

Theory and opinion. Rappaport suggests that conceptualization is,

Tike seriation, important to the child's world because of the ease and

economy of mental manipulation which concepts provide. Through growth

B1nhelder and Piaget, op. cit., p. xi.

My, Vinacke, The Psychology of Thinking (New York: McGraw- |
,ﬂl’,_]ﬂ)f.’i 13_0)98;--,,7*,7_ - - —— T _—

A1pid., p. 105.
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in ability to form concepts, the child becomes better equipped tc explore
and practice the ways in which experience can be expressed in action or
language. The child also becomes better abic to translate actions and
experience into symbols, or symbols into actions. Growth in the level of
conceptual development is necessary in order for reading, arithmetic, and
ed. 40

other school subjects to be master

In describing learning disabilities, Myklebust and Johnson have

stressed the importance of the child's ability to categorize, as well as
the ability to abstract, to the conceptualization process. The critical
factor, they feel, is the manner in which the experience is classified

or categorized. The class or category that forms a concept is not in it-
self observable, but represents a group of experiences with a common
denominator. It is this common denominator which is the basis of the as-
sociation between experiences. In children's learning the possible
deficit is in the process of recognizing the relationships among experi-
ences. Hence any brain dysfunction may obstruct the ability to concept-
ualize, since conceptualization is at a high Tevel of cognition wnich is
dependent upon many other associations.*

Gardner agrees with Myklebust and Johnson in endorsing the belief

that even mild brain damage may have severe effects upon concept formation.

Impairments of the capacity to categorize and abstract effectively may be
the most easily observed consequence of brain damage. Even the minimally
brain damaged child may find it difficult to understand and remember the

"
““Shaldon Rappaport, Puntic Cducation for Children with Brain

Di_fd ction (Mew York: Syracuse University Press, 1964}, p. 58 —

7 .
M sohnson and Myklebust, op. cit., p. 44.
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relationships among superficially dissimilar ideas.48

Barbe reports that Strauss identified disturbances in concept
formation, in both thinking and reading, as one of the four basic de-
viations in the mental makeup of brain damaged children. In spite of
normal intelligence, the children studied by Strauss demonstrated de-
ficiencies in verbal reasoning.49

DeHirsch has provided evidence of the relationship of categorizing
ability to success in early reading. Among the 37 kindergarten tests she
evaluated in developing her predictive index of future reading success,
10 tests were found to be significantly related to end-of-second grade
reading achievement. One of these 10 tests was a categorig test in which
the child is requested to produce a generic name for word clusters. (For
example, the words red, green and blue must be classed as colors.) In
this classification test the child's ability to determine whether the
ideas and objects belong together because of a common feature reflects
the beginning of tne generalization process.s0

Summary. The opinions reviewed suggest that the process of clas-
sification is complex and may represent at Teast three other abilities;
recognizing relationships among experiences, the abstraction of this re-

Tationship, and the expression of the abstracted relationship verbally.

[5%¢ iy 1 3
. OUpeHirschyopseitiy pe b

28Rijey W. Gardner, "The Needs of Teachers for Specialized Infor-
mation on the Development of Cognitive Structures," The Teacher of Brain-
Irijured Children, ed. William Cruickshank (New York: Syracuse University

Press, 1856), p. 145,

4%aiter B. Barbe, The Exceptional Child (Washington: The Center

for Applied Resaarch in Educatien, 1963), p. 78.
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This apparent complexity in conceptualization may account for the Tack
of carefully focused studies, even though reasoning and generalizing are
dependent upon the ability to form adequate concepts.

Research. Although the Titerature indicates that conceptual de-

velopment is related to academic achievement, there appears to be little
extant research on higher thought processes in children.®! Very Tittle
work has been directly related to assessment of concept formation in chil-
dren. This Tack of research may be due to (1) the recognition that adults
do not form new concepts in the same way as children,%? (2) the compar-
atively recent availability of translations of Piaget's work concerned
with concept formation in children, or (3) more probably, the lack of as-
sessment of concept formation in children has been due to the failure of

a test of this dimension of cognitive functioning to become a part of
psvychological procedures in the schools.

However, the process of ccnceptualization is related to the re-
presentational level of the ITlinois Test of Psycholinguistic Abi]ity.53
Even though the ITPA 1is usually viewed as assessing linguistic function-
ing, the represantational level is the meaningful Tevel which mediates

activities requiring conceptual knowledge of auditory or vocal symbols.

5]Frost%

, op. cit., ed. Myklebust, p. 254.

(€}

52y inacke, ep. c¢it., p. 100,

S3nache Burkholder, "The Improvement in Reading Ability Through
the Develepment of Specific Underlying or Associated Mental Abilities"
{unpublished Doctoral Dissertation, University of Arizona, 1968),

p. 1.



34
The association subtests®? of the representational level require an
ability to manipulate symbols internally and to relate verbal and visual
ana]ogies.55 Since the ITPA has often been used to assess the function-
ing of children who are disabled readers and assesses conceptual under-
standings through the two association subtests, ITPA research findings
have been reviewed.

1. Braun Study. Braun studied overachieving and underachieving
readers in comparison with a randomly selected group of third, fifth,
and seventh grade boys. The relationship between reading ability and
concept formation was investigated. Conceptual ability was assessed by
a test designed for tne study which consistad of twenty concepts. Each
concept was represented by six cards containing four words. One of the
words had something in common with one of the words on each of the other
five cards. The subject was asked to view the cards and verbalize the
concept which appeared on all six cards.

The intelligence of each of the subjects was evaluated through the
use of four selected WISC Subtests, with the Subtest selection based upon
the four subtests described as the most reliable by the WISC Manual for
the respective age groups. One of the conclusions of this study was the

comparative lack of relaticnship between intelligence and concept form-

S4The association subtests of the representational Tevel are
termed Auditary-Vocal Association and Visual-Motor Association in the
Experimental Edition, 1961 and Auditory Association and Visual Asso-
ciation in the Revised Edition, 1963.

r r - ) - -
Samuel A. Kirk and James J. McCarthy, "The I11inois Test of
Psycho-Linguistic Abilities--An Approach Lo Differential Diagnosis,”

American Journal of Mental Deficiency, 66— {November, 1961) p 403+ —
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ation ability. Braun concluded that concept formation ability was highly
related to reading and that conceptualization was efther a separate in-
tellectual process or a component of intelligence not weighted heavily by
existing intelligence tests.%6

2. Bruininks, Lucker and Gropper Study. In this study the ITPA was

used to assess the functioning of children of normal intelligence taught
to read traditionally and with the Initial Teachiné Alphabet approach.

At the end of the first grade the sixty-one children taught to read by
traditional methods were tested with the ITPA. At the representational
Tevel the Auditory-Vocal Association and Visual-Motor Association Sub-
tests reached the .05 level of statistical significance in differentiat-
ing good and poor readers. An evaluation of eighty-one children taught by
the Initial Teaching Alphabet at the end of the first grade revealed that
only the Auditory-Vocal Association Subtest differentiated good and poor
readers at the .05 level of significance. In the evaluations, the poor
readers demonstrated deficits. The researchers suggest that one expla-
nation for the dissimilar findings with the two teaching approaches was
the initial disparity of the mean reading scores of the two groups taught
with the Initial Alphabet method.%’

3. Frostig Studv. Frostig evaluated the initial test scores of

seventy-eight children, ranging in age from 6 through 9 years, who had

\G)

563can S. Braun, "Relation Between Concept Formation Ability and
Reading Achievemant at Three Developmental Lavels,” Child Development,
34 (Septewber, 1963}, pp. 675-682.
~7Pober H. Bru‘ninks, Killiam G. LucPLz, and Robert L. Grepper,
Ps nqu. ic Abilities of Geod and Poor Reading DIQdearfagod Fi r<t~ o
raders,” The _ljg@ﬂia(y_Schoel—uourna47476*(ﬂpr,] 19707 pp. o
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been referred to the Frostig Center for Tearning disabilities. A1l of
the children had either a WISC Verbal or Performance 1Q of 78 or above.
The percentage of children evidencing difficulty on the ITPA was cal-
culated on the basis of a performance .30 below the standard score of
the subtest. Using this criterion, 46.2% of the children demonstrated
problems on the Auditory-Vocal Association Subtest and 59.0% on the
Visual-Motor Association Subtest.

The WISC was also administered to these children and deficiencies
were ieported on the Information, Coding, and Arithmetic Subtests. When
the subtests were ranked by percentiles, based on a scale score of 8 or
below, 52.6% were deficient on the Information Subtest, 48.7% on Coding,
and 46.2% on Arithmetic. These findings, coupled with other testing in-
formation, caused Frostig to conclude that remedial approaches should be
varied to meet the needs of the child. For developing higher thought
processes Frostig has suggested exercises in classification, serializ-
ation, and perception of re]ationships.s8

4. Graubard Study. The thirty-five subjects in this jnvestigation
were children receiving residential treatment because of their anti-
social behavior. They ranged in age from 8-6 to 10-11 years. Although
these children were essentially non-readers, the WISC Full Scale IQ mean
was within the normal range of intelligence. All of the children were
normal on tests for neurological damage. In Grauvard's oninion the sub-

jects' developmental levels were more comparable to 6 year olds than to

5 A s .
5°Marianne Frostig, "A Treatwent Program for Children with Learn-

ing Difficuities," Evaiuvation and Education—of Children—with-Brain———"—"""

" Damage. ed. Morton Bortner (Springfield: Charles C. Thomas, 1968),

PO Sy

pp. 223-242.



10 year old children.

The ITPA was the major assessment instrument. At the represent-
ational Tevel, the Visual-Motor Association Subtest showed a discrepency
compared to the normative population at the .05 level of significance.
Graubard concluded that reading should be viewed as a part of the total
communication process, rather than as an isolated skill, so that deficits
may be identified and remediated through special teaching. 59

5. Smith Study. This study was conducted using subjects of similar
age range and from the same school district as the present research.
Smith compared forty LEducationally Handicapped children between the ages
of 7-3 and 10-3 with the normative population of the ITPA. The mean IQ
of the tested population was 96.68 and their performance was a minimum of
two years below grade level. The subjects were found to have difficulty
on the majority of the ITPA subtests. Low scores on the Auditory Asso-
ciation Subtest were significant at the .05 Tevel. Greater deficiencies
were demonstrated on the Visuail Association Subtest, since significance
was at the .C1 Tlevel of confidence. Smith attributed these.associational
problems to deficits in the use of analogous thinking, particularly think-
ing at the high level of abstraction required by the last port1on of the
Visual-Associaticn Subtest.00 |

6. Kass Study. Kass frequently quoted research was designed to

59P341 S Craubard 'P<ycho11ngJis ic Covrelates of Reading Dis—

tion, | (&unmer, ]967}, Pp. 363-368.

56 L e . . e ~

Cooan M. Smith 1, "Utilization of the Itlinois Test of PEXEEQ:”,, S
~ Tincuistic Abilities— Jth;fducanéawa11y Hdnoirappcd ChiTdren,” (unpub-
~ Jished Doctoral dissertation, University cf the Pacific, 1970).
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discover the psychological correlates of reading disability. Twenty-one
reading disabled children between the ages of 7-0 and 9-11 were the sub~
jects. Their S-B IQ's were above 85 and there were no known defects of
visual or auditory acuity. The ITPA, supplemented by other tests, was
the major assessment instrument.

At the representational level of the ITPA the Auditory-Vocal Assoc-
iation Subtest scores were significantly depressed when compared to the
normative population. Kass explained this deficit by suggesting that
this Subtest may belong at the integrational level, where the subjects'

other deficits were demonstrated.6]

Summary

A review of the literature concerning the possible re]afionship
of concept formation ability to reading success suggested that there was
a high degree of unanimity in the belief that conceptual understandings
are correlated with reading success. However, this relationship has not
been fully explored by the available research. This research inadequacy
may reflect the following difficulties: (1) Conceptual ability as a com-
ponent of intelligence is not usually assessed. (2) When conceptual-
ization ability is assessed, as with the Associational Subtests of the
ITPA, Tow scores may not be interpreted as demonstrating a lack of con-
ceptual development. (3) The complexity of the development of concept
formation hinders assessment and meaningful interpretation of test re-
sults. Piaget's insights concerning the importance cf the abstraction of
an unambiguous criterion for classification may be a valuable guideline

to Tuture irvestigations of concept formation.

6lxass, op. cit., pp. 533-539.
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ITT. REMEDIATION OF COGNITIVE DEFICITS

63 and Gardner®? have all suggested that an

Strang,62 Bateman,
understanding of the underlying cognitive processes important to reading
success is necessary for improvement of remedial procedures. However,

a review of the literature related to deficits of sequential or con-
ceptual ahilities indicates that Tittle research has been undertaken con-
cerning the remediation of these deficiencies. Although, there is expert
opinion wnich suggests that exercises based upon seriation and classi-

fication may be beneficial to reading progress.

Theery and Opinion

§y§b_ggg4§jlg§§5 have suggested remediation related to ITPA sub-

test deficiencies in their book, Aids to Psycholinguistic Teaching. Un-

fortunately, they provide no theoretical basis for their suggestions, nor
evidence of their effectiveness. However, their recommendations related
to deficits on the Association Subtests ara of interest. For example,
second graders having auditory association problems are to be taught,

(1) Tlikensss and difference, (2) problem solving, (3) categorizing and
classifying, and (4) predicting story outcome, For problems of visual

association training in the ability to (1) classify, (2) sort objects,

52puth Strang, "Reaction to Research on Reading," Educational
Forum, (January, 1362), p. 188.

63 :

Bateman, op. ci p. 220,

o+

L]

[

P
®4cardner, op. cit., Cruikshank, p. 139.

CE L T U N N .
551wz go Bush and Marian Giles, Ajds to Psychelinguistic Teach-

ing, {Columbus: Charles E. Merrill, 1969j.
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(3) sequence, and (4) recognize the incongruities in pictures, is recom-
mended. |

Frostig has also developed training procedures based upon removing
deficits identified by the ITPA. She provides no indication of their suc-
cessful use which is supported by research. In her program, auditory-
vocal association training should include finding (1) opposites, (2) rela-
tionships between words, and (3) differences in a grouping of items.
Visual-motor association, she states, can be improved by sorting objects
and classifying them by use, while demonstrating understanding through the
verbalization of the category se1ected.66

Levi suggests that treatment of conceptualization deficiency in
children with poor school performance should be based, in part, upon
Piaget's theory. For example, a ten year old child who cannot organize
what he apprehends or fit bits of reality into a plan is reacting at the
Tevel of a child of six or seven. Therefore, the goal is to assist the
child in moving from pre-operational to operational thought. Movement
toward operational thought can be facilitated by assisting the child in
the attainment of the logic of classes and relations. The child is first
trained in classifying materials according to a generic concept and then

is taught more complex analogies based upon matrix re]ationships.67

Research

The literature reviewed above is clear in suggesting that reme-

diation should be undertaken basad upon the development of seqguential and

B ,,,,,ﬂmgm,sfgg.rgg.f,JBofr:t,ner:,zpp.—r—?f—38—2739.;!*—’*”'"**
5/ purelia Levi, "Remedial Techniques in Disorders of Concept
Formation," Journal of Special Education, 1 (Fail, 19566}, pp. 3-8.
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conceptual skills. Research which confirms this opinion is Timited and
of recent appearance in the literature. Levi is one of the few investi-
gators who has provided a case study which describes the employment of
a theoretical discussion.

1. Levi Study. Levi has reported a case study of an 11 year old
boy, Steven, who was failing in his schoolwork. Steven's 1Q was 88 with
a 37 peint discrepancy between his Verbal IQ of'106 and his Performance
IQ of 69. Tests for perception and conceptualization showed marked im-
pairment in functioning. These problems were accompanied by speech
defects, mixed Taterality and alternate use of the hands.

Steven's treatment was designed to determine if a less concrete,
more abstract and categorical mode of thinking could be taught. The
goals were to teach him the idea of category as an underlying, organizing
principle and to train him to select the appropriate category upon which
to generalize. To accomplish these goals category pictures were employed
and discrimination was encouraged through repetitive auditory stimulation.
After this method was successful in conveying the idea of categorization,
it was related to inducing Steven to shift from one category to another,
so that he Tearned to select the proper category by first analyzing the
available choices.

A year after beginning treatment Steven was retested with a chang2
in the Fuil Scale IQ to 101, with a Verbal of 121 and a Performance IQ of
79. The most dramatic improvement on the WISC was on the Similarities
Subtest, a test considered to measure verbal concept formation. In school
he was reported as doing average and above average work in all subjects.



— %urknalder, op. cit., p. 7.
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after previously having experienced six years of failure.58

2. Burkholder Study. In this rcsearch ten experimental subjects

between the ages of 7-0 and 9-11 with IQ's above 8C were matched with a
control group. All of the subjects were deficient at Tleast one year in
scores on the Gray Oral Reading Test and were diagnosed as deficient in
underlying abilities necessary for reading by the WISC or the ITPA. Prac-
tice exercises based upon results of the WISC and ITPA (and augmented by
deficiencies suggested by the literature) were taught to the experimental
subjects on a regular schedule in school for a three month period.

The practice exercises were developed on a percept-concept contin-
uum and introduced tasks related to (1) perceptual skills, (2) visual
memory and auditory memory, (3) visual and auditory closure, (4) sound
blending, and (5) visual and auditory classification. After the three
month training period the pupils were again evaluated in reading and
with the WISC and the ITPA. Burkholder concluded:

It would appear that training methods for impreving cognitive
skiils thought to underiie the reading act can be developed, and
that a rise in underlying skills can be accompanied by a rise in
reading ability significantly beyond the chance level.

It would appear that effective training materials for the de-
velopment of cognitive skills thought to underlie the reading
act can be developed for remedial purposes. It would seem
advisable to develop similar materials for preventative
purposes.

Unfortunately, Burkholder's remedial suggestions, which are re-

lated to findings on the WISC and ITPA, have been supplemented by less

68furelia Levi, "Treatment of a Disorder of Perception and Concept
Formation in a Case of Schnool Failure," Journal of Consuiting Psychology,
29 (August, 1965), pp. 289-295.
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clearly focused suggestions from the literature. This addition has tend-
ed to obscure the value of the test instruments in defining remedial
practices.

3. Nelson Study. MNelson conducted an investigation of the construct

validation of the Seriation Test (ST) which he, with Scott and Dunbar, had
designed to assess the development of seriation-ability at the preschool,
kindergarten and first grade level of development. Piaget's theory pro-
vided the theoretical background for the ST and the training materials
wnich were developed in relation to it. As a part of the construct vali-
dation of the ST a number of studies were conducted, two of which are re-
lated to this research.

In one study seriation training was provided for ten kindergarten
children, while the control group received traditional readiness training.
The ST was given prior to, and following, the training which covered
twelve half-hour sessions. A trend indicating gains in the seriation
trained group was evident, although statistically significant results
were not obtained. Nelson concluded that the lack of significance was
due to the stability of the child's ability to order objects.

In ancther study three hundred sixty one culturally deprived kinder-
garten children were tested with the ST. After nearly two years all of
these yvoungsters who could be Tocated were given the California Achieve-
ment Test and the Primary Mental Abilities Test, with the expectation
that the ST would pradict scores cn both achievement and intelligence

tests. Tiie findings confirmed these expectations. The predictive abil-

ity of the ST in terms of academic achievement was very high, with cor-

~relations ranging from 0.52 on reading achievement to 0.61 on arithmetic.

Nelson cencludea that the ST could be highiy useful in predicting progress
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in early skill deve10pment.70
The high correlations bétween the ST and reading and mathematical
achievement may be viewed as supporting Piaget's beljef in the importance’
of seriation to Tater symbolic activity. In addition there appears to be
support from this study to the relationship between low scores on the In-
formation, Arithmetic, Coding and Digit Span Subtests and Tow reading

achievement,

Summary and Conclusions

In summarizing the related Titerature the researcher concluded:

1. There is overwhelming evidence to confirm the opinion that
educationally handicapped children, as identified and placed

in California, represent a selected population of children
of normal intelligence who perform below expectations in
reading.

2. There is widespread opinion which suggests that educationally
handicapped children may suffer from a maturational Tag of
the central nervous system which affects academic achievement.

3. Piaget's theory suggests that the development of the ability
to seriate and classify is a necessary antecedent of the
svztematic thought necessary to reading success.

4. There has bheen considerable research which indicated a positive
retationship between certain subtests of the WISC and reading

disahility. There was also indication that these subtests

7Cyavaid w. Nelsan, "Construct Validation of the Learning Readiness——————

——System=Seriaticn Test” (unpublished Doctoral dissertation, Indiana
University, 1368).
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(Information, Arithmetic, Coding, and Digit Span) are measures

of sequencing ability.

(@3]

. Opinion and research supports the view that concept formation
is an important facet of reading ability, although measures
of conceptual abilities are not widely undertaken. Disabled
readers have shown deficits on the conceptually based portions
of the ITPA (the Association Subtests) and this test may be
a valuable assessment instrument.

6. Although the training of the underlying cognitive abilities
necessary for acquisition of reading skill has been recognized
as an important step in remedjation, little research involving
children of normal intelligence has been conducted.

7. Further exploration of the importance of the processes of
seriation and classification to reading deficits is needed.
Since many of the studies have comp;fed disabfed children to
the test's normative populationr, more studies involving a
control group are needed.

After reviewing the related literature the researcher concluded
that: (1) an exploratory study was needed to determine if a selected
assessment battery would reveal sequentially and conceptually related
deficiencies in children with reading disabilities when compared to reg-
tlar class children, and {2) such a study would contribute to the Targer
investigation concerned with the underlying cognitive correlates of read-
ing disability which might form a basis for the development of remedial

techniques.

.-,_-———/—.,—.‘/—,—/.— % . ] T
————In this chopter the researcn pertinent to sucn an investigation

has been reviewed. The procedure, the nature of the test instruments
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and the procedure used in the present study will be explained in

Chapter III.
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CHAPTER III
DESIGN AND PROCEDURES

The theoretical basis of the study, the rationale for the selec-
tion of the major variables, and the relevant literature have been re-
viewed in Chapters I and II. The study proposed in the two initial
chapters provided for the investigation of the cognitive and academic
development of educationally handicapped students compared with regular
class students. The class placement of the studerts and data provided
by the scores on the composite test constituted the major variables of
this study. The major independent variable was class placement, cate-
gorized as educationally handicapped or regular class. The scores on
twelve subtests of the composite test comprised the dependent variables.
The age of the student at the time of testing was the basis for dividing
the study population into two groups, designated as younger boys and
older boys. This division by age was regarded as a minor independent
variable which might be significant in studying the developmental aspects
of the suggested relationships betwean class piacement and test scores.

in Chanter III the study is developed in terms of (1) the pcpula-
tion selection and data gatnering procedures, (2) the test instruments
which comprised the cemposite test, and (3) the research design and the
accompanying hypotheses.,

I. POPULATION SELECTION

'“*”””‘W“Ih3‘5$“dyfwag‘eﬁﬁdUGt@d"Tn*the*San‘duaﬁ*UﬁTfT@@‘SE565T*gfgfgfaf:‘”ﬂW*

which is located in Sacramento County, north-east of Sacramento, Califor-
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nia. Approval to conduct the study was gained from the Director of
Special Education, and the plan for the study was then submitted to the
Director of Research for the San Juan District. Final approval for the
study was granted by the Superintendent's Cabinet, with the stipulation
that permission forms for the testing (See Appendix B) were to be ob-
tained from all parents of participating students.

The San Juan Unified School District enrolls approximately 53,000
students in grades K-12 and provides 45 classes for educationally handi-
capped students in this population. Thirty-two of the EH programs are
Jocated in the District's 65 elementary schools. At the elementary level,
16 of the programs are special classes which are ungraded and dasigned to
meet the needs of primary students. The EH subjects who participated in

this study were selected from these primary special classes.

Selection Criteria

Before the population pool of the study was identified and selected,
however, attention was given to controlling variables extraneous to the
purposes of the study. These extraneous variables were minimized, nulli-
fied cr isolated in accordance with research procedures suggested by
Keanger.1 The rationale for the recognition of these variables was
provided by Piaget, whe has indicated that the child's cognitive develop-
ment is strongly influenced by the nature of his opportunities for inter-
action with his environment.2 The major variables recoynized as important

in terms of their influence upon eanvircnmental interaction, but extraneous

Tered N. Kerlinger, Foundations of Behavioral Research (Mew York:

Holt, Rinehart and Winston, 1964), pp. 284-286. — — — — ———— "7~

2inhelder and Piaget, op. cit., p. 5.
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Ato the purpose of the study, were; age, sex, intelligence, family relation-
ships, and socio-economic level. These variables were controlled in the
following ways:
1. Age. Since Piaget has indicated that the concrete operational
stage may first appear at 7 or 8 years of age, the subjects
were selected to range in age from 7 to 10 years. The three
year age span was provided in order to explore the possible
ditferences in performance on the composite test of younger
and older boys.3
2. Sex. The study was limited to boys because of the generally
recognized differences in maturation of boys and gir]s4 and
because girls could not be obtained in sufficient Hmeers from
educationally handicapped classes to be included in fhé design
of the study.5 |
3. Intelligence. Subjects with intellectual functioning consider-
ably ahove or below the normal range of intelligence were ex-
cluded from the study. Gifted subjects were excluded because
l1ititle is known about the way highly intelligent children
compensate for learning disabilities and low children were ex-

cluded because they are not expected to master reading skills

at tha same rate as children.of normai inte11igence.6 IQ

Tia B. Stendler-Lavatelli, "Aspects of Piaget's Theory that
Have Implications for Teacher Education,” Jourral of Teacher Education,
16 (September, 1966), p. 333. ‘ '

4 rances Bentzen, "Sex Ratios in Learning and Behavior Disorders,"

- “Sicuise Doyle, Director of EH Programs for the San Juan District
estimated that primary £H classes reflect a ratio of 10 boys to 1 girl.
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scores from individually administered intelligence tests
were available for the EH subjects, and teacher judgment
and school record§ were used as the basis for judging in-
tellectual functioning of regular class subjects.

4, Family relationships. In order to provide at least gross sim-

jlarity in home background, selected subjects were those 1iving
with two parents, one of whom was the child's natural parent.
On the basis of this criterion, subjects in one~parent_homes,
adopted, and foster children were excluded from the study.
Although variables related to the influence of these factors
are often unexp]ained,7 their probable significance to varia-
tions in the child's environmental interactions seems logical.

5. Socio-economic level. The relatively high socio-economic level

of the families living in the San Juan District, and the com-
parative homogeneity of the District's population, was reflected
in the Census Tract Data which indicated few obvfous gross pop-
ulation differences.8 However, because of the importance of
socio-economic level to seriation ability as reported by Nelson,?

further control of this variable was gained by excluding subjects

whose fathers were unemployed. Additional control of the socio-

7Larry B. Silver, "Frequency of Adoption in Children with the
Neurological Disability Syndrome," Jcurnal of Learning Disabilities, 3
(June, 1970), p. 310.

8. S. Bureau of the Census. U. S. Census of Population and

Housing: 1960, Census Tracts. Final Report PHC (17-129 (Washington:
U. S. Goverrment Printing Oifice, 1962).

o Otelsons op- eibes pe A0
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economic variable through matching of subjects by father's
occupation was not possible inasmuch as the District's pop-
ulation included large numbers of military personne].]o

The controlled variables described above were used as criteria for
the selection of a population pool from the educationally handicapped
student records available in the special Education Department of the San
Juan‘District. A11 students who met the selection criteria were then in-
cluded in a population pool. One of the 16 schools having primary classes
was excluded, because the 4 children meeting the other control criteria

were foster children Tiving in one home.

Selection Procedures.

The principals and EH teachers in the remaining 15 schools were
then contacted and assurance of cooperation with the study was obtained.
Parent permission forms were then distributed to all EH subjects in the
population pool. Seventy-four forms were returned and from these,
through the use of a table of random numbers,1] the researcher selected
32 educationally handicapped subjects for inclusion in the study. One
of the 15 schools was entirely omitted from the study by tnhe randomizing
process.

After the selection of the EH subjects, records in the 14 schools
enrolling the EH boys were searched for regular class boys who met the
controlled variable criteria and were within thirty days in age of the

selected EH subject. Parent permission forms were then distributed to

7OA1Qgﬁjggigﬁgj§§4;ﬂgguE@Iionsfand4§0GialfS£a%u%4(G}@ﬂCOET’*ThE‘”’"’”**""

Free Press of Glencce, Inc., 16671), p. 275.

Mpichard p. Runyon and Audrey Haber, Fundamentals of Behavioral

p. 276,

Statistics (Reading: Addison-Wesley Publishing Co., 1967)
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all regular class boys qualifying for possible inclusion in the study.
From the returned permission forms, the regular class boy whose birthday
was nearest thé birthday of the EH subject was selected for the study.
This final selection process resulted in two groups, designated by class
placement, with 32 subjects in each group. Within these two groups the
subjects were matched by age and met the criteria determined by the id-

entified controlled variables.

Testing Procedures and Descriptive Data.

Each of the 64 subjects in the 14 schools was individually tested
by the researcher using the composite test. This test was administered
during the morning session of school in November and December, 1970. The
administration of the composite test was conducted in accordanée with
standard psychometric procedures. A separate room in the school which
the subject attended was the testing location.

The study population ranged in age from 7-3 to 9-i0 years, with a

median age of approximately 8&-5. The distribution of the number of sub-

TABLE I
NUMBER OF SUBJECTS WITHIN EACH MONTH
EH SUBJECTS

Age /-3 7-5 7-6 7-8 7-9 7-10 7-11 8-0 8-1 8-3 8-4
No. 1 ] 1 1 1 1 1 2 1 4 2

YOUNGER BOYS

OLDER BOYS
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jects for each month of the age range is shown in Table I. Since all
the regular class subjects were within 30 days in age of their EH coun-
terpart, no separate tabulation of ages of regular class boys has been
provided.

The available records for the EH subjects indicated that the mean
IQ for the subjects tested(after the exclusjon of IQ extremes) was 103.2.
Although individual or group IQ scores were not available for the regular
class students in this study, Lorge-Thorndike group testing of all the
sixth grade regular class students in the San Juan District in November,
1970 revealed a mean IQ of 103.12 Basgd upon this testing of slightly
older regular class students, there appeared to be a high probability
that the EH and regular class hoys included in this study had similar IQ
means ‘and that they represented essentially the same population in terms
of 1nte11igence;

Further evaluation of the descriptive data, obtained at the time
of testing, indicated that the EH and regular class boys weré not signif-
icantly different populations, with the exception of differences relatad
to the greater number of EH boys who had repeated a grade. Twenty-three
of the 32 EH boys had been retained, while only 3 of the regular class
boys were repeaters. This difference, which is significanf.beybnd the
.001 Tevel of Chi square evaluation, was expacted, and attributed to the
severe academic difficulties exnerienced by subjects subsequently iden-
tified as aducationally handicapned.

A Chi square analysis of the data related to hand preference, birth

P —

~ estatement by Phillip Oakes, Research Diractor, San Juan Unifisd
Scnool District.
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order, and relationship of the boy to the father (previously controlled
as a natural son or stepson) revealed no significant differences at the
.01 Tevel of confidence. Hand preference was observed during testing.
Two of the 32 EH boys were observed to be left-handed as were 3 of the
32 regular class subjects. The total of 5 left-handed subjects is sta-
tistically not significant, and is within the 5 to 10 per cent normal
range of hand preference in the adult po;:>u1at1'on.]3

Birth order was analyzed by grouping the boys as first-born, middle
(a1l boys not first or last-born) and last-born. When grouped in this way,
no significant differences were found between the birth order of the EH
and regular class boys. All of the boys in the study were from homes
having at least one other sibling.

A final comparison of the populations was in terms of the relation-
ship of the father to the boy. Since this factor was a previously control-
led variable, the comparison was made between the number of natural sons
and step-sons. Four of the 32 EH boys were step-sons, while 1 of the 32

regular class boys was a step-son. This difference was not significant

when a Chi square comparison was carried out.

summary.

In this discussion of the seiection of the study population, (1)
the controiled variables, (2) the method of selection, and {3) testing
procedures were described. 1in addition, the descriptive data obtained at

the time of testing was presented. A Chi square analysis of this descrip-

Vparon Smith, "Neuropsycholegic Aspects of Learning Disorders,
Learning Disorders, Vol. 2, ed. Jercme Hellmuth (Seattle: Special Ch11d

Publications, | ZE) p. 71,
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tive data indicated that the EH and regular class subjects represented
essentially the same population, since the only significant differences
obtained were related to in-grade retention. This retention appeared to
clearly reflect the academic difficulties related to class placement of
EH children, and would, therefore, be expected in a comparison of EH and

regular class boys.
I1. TEST INSTRUMENTS

The test instruments, selected and developed for this study, were
chosen to meet three criteria: (1) their capacity to identify character-
istics of educationally handicapped and regular class subjects who fell
within the Timitations set by the experimental design, (2) their compe-
tency in measuring underlying cognitive abilities related tc reading
disability, and (3) their capacity to measure the academic ability of
reading skill in a highly diverse population. The composite test, de-
signed to meet the requirements of these three criteria, was constructed
specifically to assess (1) cognitive functioning related to the develop-
ment of sequencing ability and concept formation, and (2) academic achiev-
ment related to reading skill in word identification and oral -paragraph
reading. )

A1l of the selected subtests used in this study were measures
which have been identified by the National Task Force concerned with
Tearning disabilities as being the most widely used assessment instru-
ments.14 When these tests have been used to compare the functioning

1 - . . N
Yclements, Minimal Brain Dysfunction in Children, Phase Two,
cit., pp. 18-20.

1O
o
@]
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of educationally handicapped and regular class children they have pro-
vided information which may serve as a base line for altering curriculum.
Studies which have compared the achievement of learning disabled pupils
with the normative data for the test have been less valuable to curric-
ulum adaptation. This is largely because the standardizing population

frequently excludes learning disabled chﬂdren.]5

Selected Subtests Assessing Academic Functioning

The assessment of oral reading skills was included in the study to
provide an indication of the level at which the child could read. The
validity of the appraisal of oral reading skills for assessing the child's
reading level is supported by Natchez and Roswe]1.16 Schiffman has in-
dicated that both the ability to recognize words presented in isolation
and in context are important aspects of oral reading which should be ap-
praised. 17 The standardized tests celected for use in this study contain-
ed a number of words or paragraphs of gradually increasing difficulty
suitable to the assessment of children whose reading skills were expected
to demonstrate wide variation.

V. 18

Gilmore Oral Reading Test (Form A} This test is comprised of

10 paragraphs, graded in difficulty from qrades 1 through 8. The para-
graphs are graded in vocabulary, sentence structure, and interest. Fol-

Towing the timed oral reading of each paragraph, during which the examiner

uorton Bortner, Evaluation and Education of Children with Brain

Damage (Springiield: Charles C. Thomas, 1968), p. /9

2

ez, Reading Disability: Diagnosis

]BFior nce Roswell and Gladys Natcl
]

ch
ana Treatment (New York: Basic Books, 1964), p. 29.

17Schiffman, op. cit., Money and Schiffman, p. 252.

18Gi1more. op. cit.
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notes errors, comprehension questions are answered. On the basis of errors
made and the time required for reading, the test can be interpreted in

19 The manual

terms of accuracy of oral reading, comprehension, and rate.
provides conversion tables for determination of grade equivalency.

The Gilmore Oral Reading Test was selected as a measurement device
because of its carefully graded construction and the wide ability span
for wnich it is suitable. The use of a picture stimulus which relates to
a continuous story about episodes in a fami]y provides an approximation
of classrcom reading situation. In addition, when compared with other
oral reading tests, the Gilmore can be administered and scored in a more
20

cbjective fashion.

The Wide Range Achievement Test (Revised Edition).Z] The WRAT has

been recognized as the most frequently used individual test of academic
abi]ity.22 The Level I Subtest of reading assesses word recognition and
pronunciation through a 75 word list of increasing difficulty, supple-
mented, at the pre-reading level, with 25 items of letter recognition.
This subtest was designed for use with children between the ages of 5

and 12 years of age. The test was selected as a valuable addition to the
Gilmore because of its emphasis upon word recognition and its ability to

evaluate students reading below first grade level.

1 . 3 -
911 this study the accuracy, comprehension and rate scores are
termed subtests when includad in the composite test.

29,. , . ) , .

“ONaynard C. Reynolds, "Gilmcre Oral Reading Test," The Fifth

Mental Measurements Yearbook, ed. G. Buros (Highland Park: Gryphon
1iLa Slremenys 1£arb0bR

Prass, 1959}, p. 872,

21 3astak and Jastak, op. cit.

22C3ements, Minimal Brain Dysfunction in Children, Phase Two,
op. cit., p. 7.
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Selected Subtests Assessing Cognitive Functioning

Cognitive functioning related to sequencing and concept formation
abilities was assessed by subtests selected from two frequently used
standardized tests, the WISC and the ITPA. Those subtests selected to
form a part of the composite test are described below.

23

WechsTler Intelligence Scale for Children. The four subtests from the

WISC selected for use in this study were those which the literature sug-
gested were most closely associated with reading disability. In addition,
these subtests have been identified in the literature as closely related
to the ability to sequence, or to seriate. The emphasis of the current
study upon the assessment of sequencing ability through the use of the
Information, Arithmetic, Coding and Digit Span Subtests of the WISC has
purpo§efu1]y ignored other possible individual subtest interpretations of
a more specific nature. A description of the four subtests follows:
1. Information. This subtest consists of 30 questions arranged
in ascending order of difficulty. The type of questicn
included requires a response using facts regarded as gen-
erally available to children within our society.
2. Arithmetic. This portion of the WISC includes 16 timed
problems which utilize the four basic arithmetic operétions
of additior, subtraction, multiplication, and division. Most
of the items involve simple numerical skills and are orally
administered.
3. Coding. This test consists of two forms, simple (Coding A) for

children under 8 years, and advanced (Coding B) for older

23yechsler, op. cit.
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pupils. This éubtest requires the child to copy symbols
related to simple shapes or numerals within a time limit
of 120 seconds.

4. Digit Span. The Digit Span test is administered in two
parts. The first section requires the oral repetition
of digits ranged in a series, while the second part
assesses the ability of the subject to repeat backwards,
digits ranged in a series.

24

The I1Tinois Test of Psycholinguistic Abilities (Revised Edition). The

two subtests from the ITPA selected for this study were the Association
Subtests, since both subtests are based upon an understanding of
analogies and require reasoning and judgment originating in conceptual
comprehensions. These Asscciation Subtests require the manipulation of
concepts and linguistic symbols internally. The correctness of internal
manipulation is assessed through vocal and motor expression by the sub-
ject and is reflected in the name of the subtest.

1. Auditory Association. This subtest is an analogies test

utilizing a sentence completion technique, with items of
increasing difficulty. A1l of the 42 items making up the
test are executed orally by the subject and the examiner.

2. Visual Association. The asscciation process required in

this subtest derives from a picture stimulus which has an
analogous relationship with one of four pictures. The child

points to the answer among the set of four pictures. There

2hKirk, McCarthy, and Kirk. op. cit.
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are 42 items, the last 22 require a higher level of ab-
straction by the suﬁject. These more difficult associations
compel the child to abstract the relationship between two
stimulus pictures and to hold this relationship in mind while
evaluating a similar relationship between another picture and

four alternative choices.

Research Instruments

Two research subtests, based upon Piaget's descriptions of the de-
velopment of seriation and classification abilities in children, were
developed by the researcher for this study. Although Piaget's accounts

of his method525

have provided the guidelines for the development of the
Research Subtests, the researcher adapted the developed subtests to the

requirements of administration and scoring for inclusion in the psycho-

metric test battery.

The researcher devised multiplicative tests, since evidenﬁe of the
operational behavior was determined by requiring problem solution which
displayed coordination of foresight and hindsight. Competency in matrix
organization indicated that two simultansous criteria were kept in mind,
or that the first criterion for problen sclution was remembered while the
second was invoked. Therefore, both of the research subtests required
matrix-based solutions.

The seriation subtest was developed by the researcher so that it

could be ordered according to two size dimensions, the height and width

of cylindrical objects. A descripticn of the construction and admin-
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istration of the subtest follows:

1.

Seriation Subtest. This subtest makes use of a series of

painted, green, wooden cylinders, varying both in height

and diameter by 1/4 inch 1ﬁcrements in five steps. The test
materials consisted of these 25 cylinders ranging from the
smallest, 3/4 by 3/4 inch, to the largest, 1-3/4 by 1-3/4
inches.

The testor placed the 25 objects on end, randomly, in front
of the subject and stated: "Arrange these objects as you wish.
Put them in order." After the subject had arranged the pieces,
they were scored and the examiner conducted a demonstration
which provided clues to matrix organization. For the demon-
stration the examiner arranged the cylinders along both di-
mensions of the matrix table, leaving the remainder to be
filled in by the subject. Since this action resulted in the
seriation of one axis by height and the other by width, the
demonstration provided clues to both size variations. The
subject was then instructed: "Put the rest of the objects
in order here." (The incomplete porticn of the matrix was
indicated by the examiner.) |

If, during eithey attempt, the subject succeeded in correctly
completing the matrix arrangement, the previously described
demonstraticn alignment was veturned to. This was done by
removing the 16 pieces which completed the matyix. The subject
was then asked to replace one of the pieces correctly according
to the two simultaneous criteria. This proceddre provided the

e
'

examiner with a check on the sutject's actual understanding o
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coordination process, since matrix construction through trial
and error was no 1dnger possible.

The examiner scored the test by assigning points for achieve-
ment which corresponded to Piaget's descriptions of the three
stages in the development of seriation ability.

We shall distinguish three stages, corresnonding to the
usual three levels. During stage I, there are no seriations
in the strict sense. The child's constructions are inter-
mediate between classification and seriation, and are usually
based on graphic collections (alignments, etc.). During
stage II, there is seriation, but only according to one of
the criteria, or else the child switches from one criterion
to the other, without achieving a multiplicative synthesis of
the two. Finally, during stage III (starting at 7-8 years),
the child reaches a multiplicative arrangement based on the
twofold seriation of the set of elements.

The total score on the test was the sum of the points awarded
for evidence of completion of the stages described above and
the check procedure. A copy of the score sheet used at the
time of testing appears in Appendix C.

The classification subtest, which was administered immediately
following the Seriation Subtest, was constructed and administered
as described below:

Classification Subtest. Piaget's studies of classification

based upon animal pictures indicated that the ability to class-
ify animals systematicaily lags behind the development of the
ability to classify flowers or geometric shapes. Subjects who
demonstrate the operational abilities with other objects may
only be able to classify animals in a primitive manner. Piaget

explained this lag by suggesting that the child was compelled

Inhelder and Piaget, op. cit., p. 270.
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to rely on more upon purely linguistic concepts than upon prior
experience when abstracting the criteria of classification.?’

Therefore, the researcher selected animal pictures as the
basis of the classification test which was developed with the
expectation that the resulting test would be more difficult
than the seriation test. This was done to circumvent the usual-
1y close developmental parallels Piaget has reported for seri-
ation and classification. By decreasing this parallelism the
researchef hoped to increase the Tlikelihood of developing a
subtest which would determine the presence of operational abil-
ity in children ranging in age from 7 to 10 years. Since the
constructicn of the seriation and classification subtests was
research oriented, this approach seemed to providé the greatest
Tikelihood of maximizing the opportunity for gaining information
which might be useful to this study and to future studies.

The investigator constructed this subtest by providing a
series of 8 small colored pictures of animals mounted on 4 x 4
inch cards. Four of the pictures were of young animals, and
4 of adult animals. Each of the young and adult classes were
further subdivided into 2 wild and 2 tame animals. The animals
depicted were an adult elepnant, tiger, cow and horse, and a
young elephant, bear cub, calf and Tamb. To facilitate the
matrix organization of these pictures, a 14 x 17 inch card-
beard, subdividea by intersecting black lines into four rec-

tangles, was provided. An additional animal, an adult rein-

271bid., p. 110.
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deer, was included in the testing materials to provide for a
check on the subject's understanding of matrix organization.

In administering the test the examiner placed the large card-
board and the 8 animal pictures in front of the subject, who
was then instructed: "These animals can be arranged so that
they go together. Put the ones together that go well together."
(The large subdivided cardboard was indicated by the examiner.)
After the subject had complieted the arrangement of the animals,
he was asked to explain the criteria used for placement. This
explanation was a demonstration of the subject's ability to
abstract the relationships between the classified anima]s.28
If the subject indicated that he recognized both the wild-tame
and young-old concepts, but had not formed a matrix, he was
asked: "Can you do something that will make it easy to look at
everything at once?" A further check on the child's ability
to understand the basis of classification was provided by ask-
ing children who were able to demonstrate matrix placement, to
add the adult reindeer to the matrix correctly.

The investigater scored the test by awarding points for each
paired placement which was correct. Additional point§ were
added for the subject's ability to verbalize placement correctly,
and for the accurate placement of the check animal. For example,

if the adult elephant was placed with the baby elephant, two

281phalder and Piaget, ILid., p. xv. To Piaget the ability to ab-
stract the criteria of classification is especially relevant to the de-
velopment of reasoning., This emphasis distinguishes Piaget's work on
classification from that of other psychologists.
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points were awarded. The ability to verbalize the relationship
depicted as young-old added two additional points. Therefore,
the total score achieved by the subject approximated progression
through the stages which Piaget has suggested occur in the de-
velopment of the ability to classify multiplicatively. However,
Piaget indicated that the child progresses from the graphic col-
lection of stage I to the ability to immediately cross classify,
which characterizes stage III, by a series of gradual transi-
tions make a more closely stage-related score impractical. A

copy of the score sheet appears in Appendix C.

I1I. THE RESEARCH DESIGN
The design basic to the statistical comparison used in the current

investigation was an analysis of variance of a 2 x 2 factorial design.
Class placement and age were the independent variables. This design, based
upon a randomized selection of subjects with a control group‘of matched
subjects, was a variant of a design regarded by Kerlinger as among the
best available designs for use in educational research. 29

The two independent variables were selected because placement in
an educationally handicapped program was regarded as indicative of poor
reading ability and the age of the subject was recognized as a factor
strongly influencing the outcome of scores on standardized tests. Class
placement and age were identified as the major factors influencing the

dependent variable or test scores. Kerlinger states that high correlation

25¢erlinger, op. cit., p. 303.
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handicapped boys on the Gilmore Rate Subtest.

boys will score significantly higher than
handicapped boys on the WRAT Reading Subtest.

boys will score significantly higher than
handicapped boys on the WISC Information Subtest.

boys will score significantly higher than
handicapped boys on the WISC Arithmetic Subtest.

boys will score significantly higher than
handicapped boys on the WISC Coding Subtest.

boys will score significantly higher than
handicapped boys on the WISC Digit Span Subtest.

boys will score significantly higher than
handicapped boys on the ITPA Auditory Association

boys will score significantly higher than
handicapped boys on the ITPA Visual Association

boys will score significantly higher than
handicapped boys on the Seriation Subtest.
boys will score significantly higher than
handicapped boys on the Classification Subtest.

Twelve hypotheses were developed to consider the

minor independant variable of age. The 32 youngest subjects were termed

younger boys, and the 32 older subjects were termed older boys for the

consideration of this variable.

la.

2a.

4a.

0lder boys will score significantly higher than younger boys
on the Gilmore Accuracy Subtest.

Older boys will score significantly higher than younger bcys
on the Gilmore Comprehension Subtest.

. Older boys will score significantly higher than younger boys

on the Gilmore Rate Subtest.

0lder boys will score significantly higher than younger boys
S g J 3
on the WRAT Reading Subtest.



5a.

ba.

/a.

8a.

9a.

10a.

11a.

12a.

Interaction Hypotheses.

Older boys will score significantly higher
on the WISC Information Subtest.

0lder boys will score significantly higher
on the WISC Arithmetic Subtest.

0lder boys will score significantly higher
on the WISC Coding Subtest.

Older boys will score significantly higher
on the WISC Digit Span Subtest.

Older boys will score significantly higher
on the ITPA Auditory Association Subtest.

Older boys will score significantly higher
on the ITPA Visual Association Subtest.

Older boys will score significantly higher
on the Seriation Subtest.
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than younger boys

than younger boys

than younger boys

than younger boys

than younger boys

than younger boys

than younger boys

Older boys will score significantly higher than younger boys

on the Classification Subtest.

plore the relationship between age and class placement:

1b.

2b.

3b.

4b.

5b.

eb.

7b.

8h.

9b.

There will be significant interaction between age

placement on the Gilmore Accuracy Subtest.

There will be significant interaction between age
placement on the Gilmore Comprehension Subtest.

There will be significant interaction hetween age

placement on the Gilmore Rate Subtest.

There will be significant interaction between age

placement on the WRAT Reading Subtest.

There will be significant interaction between age

placement on the WISC Information Subtest.

There will be significant interaction between age

placement on the WISC Arithmetic Subtest.

There will be significant interaction between age

placement on the WISC Coding Subtest.

There will be significant interaction between age

placement on the WISC Digit Span Subtest.

and

and

and

and

and

and

and

and

There will be significant interaction hetween age and
placement on the ITPA Auditory Associaticn Subtest.

Twelve hypotheses were constructed to ex-

class

class

class

class

class

class

class

class

class



10b.

11b.

12b.

Summary

In
sections:
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IT.
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There will be significant interaction between age and class
placement on the ITPA Visual Association Subtest.

There will be significant interaction between age and class
placement on the Seriation Subtest.

There will be significant interaction between age and class
placement on the Classification Subtest.

this chapter of the study, the writer has developed three

the selection of the population, including

(1) the controlled variables,

(2) the collection of the data,

(3) data descriptive of the population,

the test instruments which were selected and developed for the
study,

the research design used for the statistical analysis of the

data collected and related interpretations.



CHAPTER TV
PRESENTATION AND ANALYSIS OF THE FINDINGS

As proposed in the initial chapter, the primary purpose of this
study was to develop and apply a composite test to compare the academic
achievement and cognitive functioning of educationally handicapped and
regular class boys. Answers were sbught for the following questions:

(1) Do educationally handicapped boys differ from regular class boys

in academic performance or cognitive functioning on the composite test?
(2) Does the academic performance or cognitive functioning of younger
boys differ from that of older boys on the composite test? (3) Does
the interaction between age and class placement significantly effect the
boys' academic performance or cognitive functioning on the composite
test?

In this chapter the results for each of the subtests of the com-
posite instrument, as described in Chapter III, are presented. Considera-
tion is given to each of the thirty-six hypotheses, grouped in triads, as
they were investigated by the twelve analyses of variance statistical
treatments. Raw scores obtained from the testing provide the numerical
“data. In each instance (1) the null hypotheses are stated, (2) a table
of mean scores is presented, (3) an analysis of variance table indicating
the degree of siagnificance is depicted, and (4) a discussicn of the
acceptance or rejection of the null hypothesis concludes the subtest

discussion.
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Comparisons Reflecting Academic Functioning

The comparison of the subtest scores related to academic function-
ing of educationally handicapped and regular class boys was primarily
concerned with oral reading skills. These skills were assessed on the

Gilmore Oral Reading Test and through the use of the Level I Subtest of

the Wide Range Achievement Test. Presentation of the findings on these

tests as they relate to the major, minor and interaction hypotheses
follows:

Gilmore Accuracy Subtest. Table II presents the findings in

which the Gilmore Accuracy Subtest was the dependent variable. Three

null hypotheses were tested simultaneously in this design:

Hypothesis 1. Regular class boys will not score significantly higher
than educationally handicapped boys on the Gilmore
Accuracy Subtest.

Hypothesis Ta. Older boys will not scere significantly higher than
younger boys on the Gilmore Accuracy Subtest.

Hypothesis Tb. There will be no significant interaction between age and
class placement on the Gilmore Accuracy Subtest.

From an analysis of the data the researcher found that only class
placement produced differencez which allowed rejection of the null hypo-
thesis. These differences were hichly significant and would be expected
to occur less than orce in a thousand times on a chance basis. The
effects of age, and interaction between placement and age produced no
significant results. Therefore these two hypotheses were accepted.

Gilmore Comprehension Subtest. Table I1I presents the findings

~

resulting frow the use of the Gilmere Comprehension Subtest as the depen-

dent variable. The null hypotheses were:



TABLE II

GILMORE ACCURACY SUBTEST

PART A
MEAN SCORES BY PLACEMENT AND AGE
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EH BOYS REGULAR BOYS Totals
Younger 9.125 29.438 19.283
Older 10.313 26.625 18.469
Totals 9.719 28.033 18.875
PART B
ANALYSIS 0OF VARIANCE
Source df S.S. m. F Sig.
Class Placement 1 5365.56 5365.56 62.647 .001
Age 1 10.56 10.56 123 NS
Placement X Age 1 - 64.00 64.00 747 NS
Within 60 5138.88 85.65
Total 63 16579.00 167.92




GILMORE COMPREHENSION SUBTEST

TABLE I

PART A

I1

MEAN SCORES BY PLACEMENT AND AGE

EH BOYS REGULAR BOYS Totals
Younger 11.625 26.375 19.000
Older 14.563 24.563 19.563
Totals 13.094 25.469 19,281
PART B
ANALYSIS GF VARIANCE
Source af S.S. m.s F Sig.
Class Placement 1 2450,25 2450.25 37.€83 .001
Age 1 5.06 5.06 .078 NS
Placement X Age 1 90.25 90.25 1.388 NS
Within 60 2901.38 65.02
Total 63 6146.94 102.33
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Hypothesis 2. Regular class boys will not score significantly higher

than educationally handicapped boys on the Gilmore
Comprehension Subtest.
Hypothesis 2a. Older boys will not score significantly higher than
younger boys on the Gilmore Comprehension Subtest.
Hypothesis 2b. There will be no significant interaction between age and
class placement on the Gilmore Cdmprehension Subtest.

The analyzed data indicated that only class placement resulted in
differences which allowed the rejection of the null hypothesis. These
differences were highly significant. The minor and interaction hypothe-
ses were accepted.

Gilmore Rate Subtest. The findings based upon the Gilmore Rate

Subtest are reported in Table IV. The three null hypotheses reflected

in this analysis are:

Hypothesis 3. Regular class boys will not score significantly higher
than educationally handicapped boys on the Gilmore Rate
Subtest.

Hypothesis 3a. 0lder boys will not score significantly higher than
younger boys on the Gilmore Rate Subtest.

Hypothesis 3b. There wili be no significant interaction between age and
class placement on the Gilmore Rate Subtest.

Class placement was again the significant factor in differences
between educationally handicapped and regular class boys. This finding
allowed rejection of the nuil hypothesis. The age and interaction
hypotheses werc accepted.

Wide Range Achievement. Test, level [ Subtest. Table V reflects

the scores obtained with the WRAT, Level I Subtest, used as the dependent



TABLE 1V
GILMORE RATE SUBTEST

PART A

MEAN SCORES BY PLACEMENT AND AGE

EH BOYS REGULAR BOYS Totals
Younger 25.875 78.750 52.318
0lder 41.250 80.625 60.938
Totals 38.563 79.688 56.625
PART B
ANALYSIS OF VARIANCE
Source df | $.S m.s F Sig.
Class Placement ] 34040.24  34040.24 446,854 .001
Age 1 1190.24 1190.24 1.638 NS
Placement X Age 1 729.02 729.02 1.003 NS
Within 60 43591.50 726.53
Total 63 79591.50 726.53
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TABLE V
WIDE RANGE ACHIEVEMENT TEST
LEVEL I READING SUBTEST

PART A
MEAN SCORES BY PLACEMENT AND AGE

EH BOYS REGULAR BOYS Totals

Younger 35.188 53.500 44.344

Older 36.875 52.125 44.500

Totals 36.032 52.813 44,422
PART B

ANALYSIS OF VARIANCE

Source df S.S. m.s. F Sig.
Class Placement 1 4505.76 4505.76 46.166 .001
Age 1 .39 .39 .004 NS
Placement X Age 1 37.52 37.52 .384 NS
Within 60 5855.94 97.60

Total 53 10399.61 165.07
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variable. The null hypotheses related to this Subtest are:

Hypothesis 4. Regular class boys will not score significantly higher
than educationally handicapped boys on the WRAT Reading
Subtest.

Hypothesis 4a. Older boys will not score significantly higher than
younger boys on the WRAT Reading Subtest.

Hypothesis 4b. There will be no significant interaction between age and
class placement on the WRAT Reading Subtest.

The analyzed data provided the basis for the rejection of the

class placement hypothesis. The remaining two hypotheses were accepted.

Summary of Academic Functioning

An analysis of the data related to the oral reading skills of
the subjects indicated that class placement was a highly significant
difference. Each of the four subtests supported the view that the
educationaily handicapped students' reading skills, as‘measured by the
Gilmore and the WRAT, are academic differences which set them apart
from the regular class subjects. This finding supports the belief that
the educationally handicapped classroom contains a high proportion of

disabled readers.

Compariscns Reflecting Cognitive Functionin
p g +0g e runctioning

The comparison of the educationally handicapped and regular class
boys relatad to cognitive functioning was directed toward assessment of
sequencing and concept formation abilities. Four subtests of the

Wechsler Intelligence Scale for Children, two subtests of the I1linois

Test of Psycholinguistic Abitities, and two subtests developed as re-
— PR Pl i

search instruments for this study were used in this comparison.
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A report of the results from the testing of the major, mincr and inter-

action hypotheses follows:

Wechsler Intelligence Scale for Children: Information Subtest.

The findings from the use of the Information Subtest are included in

Table VI. The null hypotheses tested were:

Hypothesis 5. Regular class boys will not score significantly higher
than educationally handicapped boys on the WISC Inferma-
tion Subtest.

Hypothesis 5a. Older boys will not score significantly higher than
younger boys on the WISC Information Subtest.

Hypothesis 5b. There will be no significant interaction between age and
class placement on the WISC Information Subtest.

On this subtest class placement produced significant difference
and resulted in the rejection of the null hypothesis. These differences
could be expected to occur by chance iny five times in a hundred. An
analysis by age, and the interaction between age and class placement
resulted in no significant findings and the null hypotheses were accepted.

Wechsler Intelligence Scale for Children: Arithmetic Subtest. The

results from the use of the Arithmetic Subtest as the dependent variable

are shown in Table VII. The null hypotheses were: |

Hypothesis 6. Regular class boys will not score significantly higher
than educationally handicapped boys on the WISC Arithmetic
Subtest.

Hypothesis 6a. 0lder boys will not score significantly higher than
younger boys on the WISC Arithmetic Subtest.

Hypothesis 6b. There will be no significant interaction between age and

class placement on the WISC Arithmetic Subtest.



TABLE VI

WECHSLER INTELLIGENCE SCALE FOR CHILDREN
INFORMATION SUBTEST

MEAN SCORES BY PLACEMENT AND AGE

PART A

EH BOYS REGULAR BOYS Totals
Younger 8.938 11.250 10.094
Older 10.313 10.938 10.626
Totals 9.625 11.094 10.359
PART B
ANALYSIS OF VARIANCE
Source df S. m.s F Sig
Class Placement 1 34.52 34.52 6.547 .05
Age 1 4.52 4,52 .857 NS
PTacement X Age 1 11.39 11.39 2.161 NS
Within 60 216.31 5.27
Total 63




TABLE VII
WECHSLER INTELLIGENCE SCALE FOR CHILDREN
ARITHMETIC SUBTEST

PART A
MEAN SCORES BY PLACEMENT AND AGE

EH BOYS REGULAR BOYS Totals

Younger 5.313 6.938 6.126

Older 6.938 7.438 7.188

Totals 6.126 7.188 6.656
PART B

ANALYSIS OF VARIANCE

Source df $.5. m.s. F Sig.
Class Placement 1 18.06 18.06 7.261 .01
Age ] 18.06 18.06 7.261 .01
Placement X Age ] 5.06 5.06 2.035 NS
Within 60 59.26 2.65

Total 63 190.44 3.02
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An analysis of the results of the investigation Ted to the conclu-
sion that on this variable both class placement and age produced signif-
jcant differences. These differences had only a one percent 1iklihood of
occurring by chance. The first and second hypotheses were therefore re-
jected. The interaction hypothesis was accepted.

lechsler Intelligence Scale for Children: Coding Subtest. Table

VIII portrays the analysis of the results of the Ceding Subtest. The

hypotheses tested by this variable were:

Hypothesis 7. Regular class boys will not score significantly higher
than educationally handicapped boys on the WISC Coding
Subtest.

Hypothesis 7a. Older boys will not score significantly higher than
younger boys on the WISC Coding Subtest.

Hypothesis 7b. There will be no significant interaction between age and
class placement on the WISC Coding Subtest.

The researcher found from the analysis of the data that class
placement. was a nighly significant variable. Therefore, the first
hypothesis was rejected. The minor and interaction hypotheses were
accepted.

Wechsler Intelligence Scale for Children: Digit Span Subtest.

The results from the use of the Digit Span Subtest as the dependent

variable are depicted in Table IX. The tested hypotheses were:

Hypothesis 8. Regular class boys will not score significantly higher
than educationaily handicapped boys on the WISC Digit
Span Subtest.

Hypothesis 8a. Glder boys will not score significantly higher than

younger hoys on the WISC Digit Span Subtest.



TABLE VIII

WECHSLER INTELLIGENCE SCALE FOR CHILDREN
CODING SUBTEST

MEAN SCORES BY PLACEMENT AND AGE

PART A
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EH BOYS REGULAR BOYS Totals
Younger 23.313 34.688 29.001
* Older 24.250 32.938 28.594
Totals 23.782 33.814 28.797
PART B
ANALYSIS OF VARIANCE
Source df 5.5 m.s F Sig.
Class Placement 1 1610.02 1610.02 25.164 .001
Age 1 2.64 2.64 .041 NS
Placement X Age 1 28.89 28.89 .452 NS
Within 60 3838.81 63.498
Tctal 63




TABLE IX
WECHSLER INTELLIGENCE SCALE FOR CHILDREN
DIGIT SPAN SUBTEST

PART A
MEAN SCORES BY PLACEMENT AND AGE

EH BOYS REGULAR BOYS Totals

Younger 6.813 8.250 7.532

Older 7.875 8.813 8.344

Totals 7.344 8.532 7.938
PART B

ANALYSIS OF VARIANCE

Source df S.S. m.s. F Sig.
Class Placement 1 22.56 22.56 8.273 .01
Age 1 10.56 10.55 3.873 NS
Placement X Age 1 1.00 1.00 .367 NS
Within 50 163.63 2.73

Total .63 197.75 3.14
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Hypothesis 8b. There will be no significant interaction between age and
class placement on the WISC Digit Span Subtest.

An analysis of the data indicated that class placement was a
significant independent variable. The major hypothesis was rejected,
since the differences reported could only be expected to happen by
chance once in a hundred times. The minor and interaction hypotheses
were accepted. | |

Summary of the WISC Subtest Results. The four major hypotheses

were rejected on the basis of an analysis of the data for each WISC
Subtest. The Information Subtest findings were rejected at the .05 level
of significance, the Arithmetic and Digit Span at the .01 ievel, and the
Coding Subtest at the .001 level. The age of the subjects was signifi-
cant on the Arithmetic Subtest at the .01 level, but did not demonstrate
significant differences on the Information, Digit Span, or Coding
Subtests.

I1linois Test of Psycholinguistic Functioning: Auditory Associa-

tion Subtest. Data recorded in Table X illustrates the findings based

upon the ITPA Auditory Association Subtest. The null hypotheses

statistically analyzed were:

Hypothesis 8. Regular class boys will not score significantly higher
than educationally handicapped boys on the ITPA Auditory
Association Subtest.

Hypothesis 9a. Older boys will not score significantly higher than
younger boys cn the ITPA Auditory Association Subtest.

Hypothesis 9b. There will be no significant interaction between age and
class placement on the ITPA Auditory Association Subtest.

An analysis of the data indicated that the null hypothesis



TABLE X
ILLINOGIS TEST GF PSYCHOLINGUISTIC ABILITIES
AUDITORY ASSOCIATION SUBTEST

PART A
MEAN SCORES BY PLACEMENT AND AGE

EH BOYS REGULAR BOYS Totals

Younger 26.688 30.5060 28.594

Older 29.688 30.813 30.251

Totals 28.188 30.657 29.422
PART B

ANALYSIS OF VARIANCE

Source df A S.S. m.s. F
Class Placement 1 97.52 97.52 4,099
Age 1 43,89 43.89 1.845
Placement X Age 1 28.89 28.89 1.214
Within 60 1427.31 23.79

Total 63 1597.61 25.36

—. — e g et o
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concerned with class placement could be rejected at the .05 level of
confidence. The minor and interaction hypotheses were accepted. These
findings agree with those of the Smith study] which reported difference
at the .05 level of significance when comparing educationally handicapped
and the ITPA normative population through the use of a T ratio. Since
the Smith study was done in the same school district, with children of
approximately the same age range, the probabie validity of the reported
findings 1is enhanced.

I1Tinois Test of Psycholinguistic Abilities: Visual Association

Subtest. The comparison made through the use of the ITPA Visual Associa-
tion Subtest is shown in Table XI. The null hypctheses tested were:
Hypothesis 10. Regular class boys will not score significantly higher
than educationally handicapped boys on the ITPA Visual
Association Subtest.
Hypothesis 10a. Oider boys will not score significantly higher than
younger boys on the ITPA Visual Asscciation Subtest.
Hypothesis 10b. There will be no significant interaction between age
and class placement on the ITPA Visual Asscciation
Subtest.

From an analysis of the data it was found that class placement and
age were significant divfarences. The major and minor hypotheses were
rejected, at the .01 level of confidence. The interaction nypothesis was
accepted. Again the findings were highiy related to the Smith study,
since her research reported significance at the .01 level using the T

iratio to compare EH students with the ITPA normative popula:«tion.2

Tsmith, op. cit., p. 79,

Zsmith, op. cit., p. 71.
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TABLE XI
ILLINOIS TEST OF PSYCHOLINGUISTIC ABILITIES
VISUAL ASSOCIATION SUBTEST

PART A
MEAN SCORES BY PLACEMENT AND AGE

EH BOYS REGULAR BOYS Totals

Younger 20.813 26.938 23.876

Older 26.875 28.438 27.657

Totals 23.844 27.688 25.766
PART B

ANALYSIS OF VARIANCE

Source df 5.5. m.s. F Sig.
Class Placement 1 236.39 236.39 a.016 001
Age 1 223.77 228.77 8.726 .001
Placement X Age 1 83.26 83.26 3.176 NS
Yithin 60 1573.06 26.22

Total 63 2121.49 33.67
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Summary of the ITPA Subtest Results. The major hypotheses, con-

cerned with differences relatéd to class placement, was rejected by each
of the ITPA subtests. The Visual Association Subtest revealed a higher
level of significant difference than the Auditory Association Subtest.
The reported differences were supported by the Smith study, which com-
pared a closely analogous educationally handicapped population with the
ITPA normative population. The similarity to the Smith study appears to
enhance the probability of the validity of the reported significance of
this research with the ITPA.

An additional finding for the Visual Association Subtest was that
age was a significant variabie. In this regard the findings resemble
the Arithmetic Subtest of the WISC, which also allowed rejection of the
null hypothesis concerned with age. The Visual Association and Arithmetic
Subtests of the composite test demonstrated significance which was age
related.

Research Instrument: Seriation Subtest: The findings related to

the use of the Seriation Subtest are given in Table XII. The null

hynotheses were:

Hypothesis 11. Regular class boys wiil not score significantly higher
than educationally handicapped boys on the Seriation
Subtest.

Hypothesis 1la. Glder boys wiil not score significantly higher than
younger boys on the Seriation Subtest.

Hypothesis 11b. There will be no significant interactieon between age
and class placement cn the Seriation Subtest.

The analyzed data revealed that the major hypothesis could be re-

jected at the .01 Jevel of confidence. The minor and interaction
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TABLE XII
RESEARCH INSTRUMENT
SERIATION SUBTEST

PART A
MEAN SCORES BY PLACEMENT AND AGE

EH BOYS REGULAR BOYS Totals

Younger 7.000 14.125 10.563

Older 7.438 12.250 9.844

Totals 7.219 13.188 10.203
PART B

ANALYSIS OF VARIANCE

Source df S.S. m.s. F Sig.
Class Placement 1 570.02 570.02 15.541 .001
Age 1 8.27 8.27 .225 NS
Placement X Age 1 21.39 21.39 .583 NS
Within 60 2200.69 36.68

Totai 63 2800.36 44.45
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hypotheses were accepted.

Research Instrument: Classification Subtest. Tabie XII illustrates

the statistical treatment of the data obtained from the use of the

Classification Subtest. The null hypotheses tested were:

Hypothesis 12. Regular class boys will not score significantly higher
than ecucationally handicapped boys on the Classification
Subtest.

Hypothesis 12a. 0lder boys will not score significantly higher than
younger boys on the Classification Subtest.

An analysis of the data revealed that no significant differences
were found. The major, minor, and interaction hypotheses were, there-
fore, accepted.

Summary of The Research Subtest Findings. The analysis of the

.data indicated that the Seriation Subtest was able to determine highly
significant differences between the educationally handicapped boys and
the regular class boys. However, the Classification Subtest did not
demonstrate significant differences between educationally handicapped
and regular subjects. Neither of the research subtests produced sig-

nificance which rejected the minor hypotheses.

This chapter has presented the data obtained from the use of
twelve measures of academic achievement and cognitive functioning used
to compare educationally handicapped and reguiar class boys. An analysis
of variance design was used as the basis for computing the influence of
three independent variables; (1) class placement, {2) age of the subjects,

and {3) the interaction of age and class placement.



TABLE XIII
RESEARCH INSTRUMENT

CLASSIFICATION SUBTEST

PART A

MEAN SCORES BY PLACEMENT AND AGE
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EH BOYS REGULAR BOYS Totals
Younger 6.250 6.875 6.563
Older 6.813 6.000 6.407
Totals 6.532 6.438 6.484
PART B
ANALYSIS OF VARIANCE
Source df S.S. m.s. F Sig.
Class Placement 1 14 14 012 NS
Age 1 .39 39 .033 NS
Placement X Age 1 8.27 8.27 .699 NS
Within 60 709.19 11.82
Total 63 717.98 11.40
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When academic functioning was investigated through the use of four
subtests assessing oral reading achievement, highly significant differ-
ences related to placement were revealed. This finding confirmed the
expectation that placement in an educationally handicapped class is
highly correlated with reading deficiency. Specifically, in four areas,
(1) accuracy, (2) comprehension, (3) rate of reading words in paragraphs,
and (4) recognition of words not in context were all clearly deficient
in the educationally handicapped population.

An analysis of the data from the eight subtests used to assess
cognitive functioning revealed that significant differences between
educationally handicapped and regular class boys were related to class
placement for all of the subtests, except the Classification Subtest.
These findings strongly supported the expectation that subjects deficient
in reading skill would also demonstrate concomitant problems with
sequential and conceptual abilities.

The expected difference in the age variable was supported by only
two of the subtests, the WISC Arithmetic Subtest and the ITPA Visual
Association Subtest. These two subtests appear to have been the only
measures.sufficient1y sensitive to age-related factors to successfully
overcome a clustering in the middie year of the age range which
cccurred in the distribution of the tested population.

The statistical analysis of the final minor independent variable,
interaction of age and class placement, revealed no significance on the
F test. These data, however, were presented in the accompanying tables
for informational purposes.

The final chapter of this Report will (1) present the conclusions

based upon the statistical findings, (2) provide suggestions for
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remediation of deficits in operational behavior related to seriation
and classification skills considered as important in the structure of

the science curriculum, and (3) make recommendations related to further

research.



CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

This study was conducted to compare the academic and cognitive
Tunctioning of educationally handicapped boys with the functioning of
regular class boys on a composite test. The composite test was con-
structed of subtests, selected and developed for the purpose of collect-
ing data relating to reading skill and the sequential and conceptual
abilities of the tested subjects. As described in Chapter III, an
analysis of variance design was used to analyze the data for signifi-
cant differences in the dependent variables as they were related to
(1) class piacement, (2) age of the subject, and (3) interaction between
age and class placement. The results of this statistical anaiysis were
reported in Chapter IV for each of the subtests.

The majer independent variable, class placement, proved to be a
significant factor in eleven of the twelve subtests. As a minor inde-
pendent variable, age was found to be a significant variable on two of
the subtests. No significance was discovered which was due to the
interaction of age and class placement.

n Chepter V it was the purposz of the researcher to (1) formulate

Jemt

conciusions and implications related to the acceptance or rejection of
the nypotheses presented in Chapter IV, (2) outline strategies which
woluld allow use of the e=lementary science curriculum as an adjunct to
coqnitive development which may underly reading skill, and (3} propose

recommendations for further research. A summary of the study concludes
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Chapter V.
I. CONCLUSIONS

The following conclusions were based upon the statistical findings
of the study. Two main subheadings are used to consider these conclu-
sions: (1) Conclusjons Related to Academic Functicning, and (2) Conclu-

sions Related to Cognitive Functioning.

Conclusions Related to Academic Functioning

Four of the subtests were used to assess academic functioning. The

Gilmore Oral Reading Test supplied the data for three of the subtests and

The Wide Range Achievement Test furnished the data for the remaining sub-

test. Oral reading skills were esvaluated by all of the subtests.

1. Class placement of the subjects was a highly significant
variable in differentiating between EH and regular class boys. As related
to academic functioning, oral reading skills were markedly lower in the
educationally handicapped subjects. This finding was expected and indi-
cates that the San Juan Unified School District has been effective in
determining the placement of boys in educationally handicapped classes.
It may therefore be concluded that the EH boys in this study were a
population whose oral reading skills were significantly lower than their
counterparts in the regular classes.

2. When assessed by this statistical design, the age of the sub-
ject was not found to be significantly related to the development of oral
reading skill. However, the age distribution of the subjects, which
resulted from the random selection of the subjects (Table I, page 52),

placed the majority of the boys tested in the middle year of the three
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year age range. This occurrence may have negatively influenced the
expected appearance of improVement in reading skill within the three year
age range of the study. Or, the increase in reading skiil expected to
result from the increased exposure to reading instruction of the older
subjects may have failed to appear because of the nature of their reading
deficit. For, if this reading deficit resulted from the presence of a
highly stable under]ying cognitive deficit, the usual instructional
methods in reading may be relatively ineffective for remediation.
Piaget's theory provides the hypothesis that such an apparently stable
deficit may be present in individuals whose environmental interactions

have failed to enable the child to learn to order his world.

Conclusions Related to Cognitive Functioning

Eight of the twelve subtests were regarded as assessing cognitive
functioning. The researcher's belief that designated subtestis could be
used to assess ordering and classification abilities was developed as the
result of an exploration of the literature. When the Titerature concerned
with reading disability was related to Piaget's developmental theory,
sufficient support for preparing the composite test was found. Four of
the WISC Subtests and the developed Seriation Subtest~were used to assess
seriation ability. Conceptual ability was tested through the use of the
two Association Subtests of the ITPA and the developed Classification
Subtest.

The research in this investigation was designed to gather addi-
tional data to suppert the presently incomplete evidence linking reading
disability with the existence of underlying cognitive deficits. Considera-

tion of the existence of such underlying deficits and of their possible
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importance to academic achievement has only recently been suggested in
the literature. Therefore, conclusions more directly linking seriation
and classification to réading achievement await further investigation.
Such investigaticns, utilizing remedial techniques linking theory with
practice, may result from studies such as this one, and will be discussed
under Section III in this chapter.

The following conclusions have resulted from this study:

1. The educationally handicapped subjects were significantly
deficient in cognitive functioning when compared to the regular class
subjects on the WISC Subtests. This finding confirms the studies made
by Robeck! and Neville? and lends suppert to Bannatyne's3 beliefs.
Piaget's theory endorses Bannatyne's suggestion that three of the sub-
tests assess sequencing ability. The difficulties experienced by the EH
subjects on these Subtests may be viewad as support for the theory that
the development of operational sequential skill is part of the bridge
between early environmental interactions and symbolic achievement.

2. The WISC Arithmetic Subtest reflected significant differences
between younger and older subjects. Significant age-related differences
'were not found on the three other WISC Subtests. This finding may indi-
cate that growth in mathematical skill is sufficiently age-related to
overcome the tendency of the subjects in the study to be clustered
within the eight to nine year age span.

3. As developed for this study the Seriation Subtest appeared tq

be successful in assessing the seriation ability of the subjects.

—
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Significant differences were found between regular class and EH boys which
strongly indicated deficits in ordering ability in the EH population. In
addition, the observations of the subject's performance supported
Piaget's theory of the stage-like development of this specific ability.

Boys able to demonstrate operational behavior (stage [I11) often
indicated that they visualized both the height and width dimensions of
the test objects before beginning the ordering process. Other boys were
unable to carry two criteria in mind simultaneously (stage II), and
ordered in only one dimension while verbalizing recognition of two dimen-
sions. Some boys, operating at the same stage, arranged the test objects
in accordance with one dimension, but then switched criteria and arranged
the remaining objects by the second dimension. Stage I behavior was
clearly shown by the boys who formed graphic collections or alighments--
making letters, towers, forts, and trains with the test objects.

In addition, the apparently successful development and use of the

4 sugges tion that

Seriation Subtest in this study supports Flavell's
Piaget's theory may provide a useful base for the broadening of assess-
ment procedures. In the current study, the significant differences
between the EH and regular class children on the Seriation Subtest may be
seen as strengthening the probability that the WISC Subtests were also
assessing a deficit in sequential ability in the EH children.

4. The ITPA Association Subtests do discriminate between certain
conceptual abilities of the subjects which is significantly related to

class placement. The FH boys experienced particular difficulty in the

[59)

part of the Visual Association Subtest which required that a relational

4F1ave11, op. ¢it., p. 365.
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concept between two visual stimuli be abstracted and kept in mind while a
comparison with other pictures was made. This observation appears to
support Piaget's belief that the abstraction of the conceptual relation-
ships between stimuli is an important aspect of conceptual development;
as is the ability to hold one concept in mind while investigating another,
additional relationship.

5. The significance in the age variable reflected in the Visual
Association Subtest data appear to provide support for a maturational view
of conceptual develcpment. Since conceptual development is not a skill
commonly taught in a grade-related manner in the school setting, matura-
tional factors may furnish an explanation for the highly significant
differences between younger and older boys demonstrated by this Subtest.
Since the Auditory Association Subtest did not show similar age-related
differences, development of the more complex abstracting abilities
required by the Visual Association Subtest may be a reflection of an
important developmental stage in the subjects within the age range of
this study. If so, some support is provided for Piaget's developmental
theory.

6. The Classification Subtest developed for this research did not
discriminate between the EH and regular class boys studied. This finding
appears to support the suggestion that the parallelism, reported by
Piaget, between the appearance of seriation and classification abilities
could be circumvented by the use of animal pictures. However, the result-
ing difficulty level of the test, coupled with the relatively few older
subjects included in the study, secemed to place operational performance
beyond the ability level of the bovs tested. The observed difficulties

the subjects experienced in failing to attain stage IIT, or fully
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operational behavior on this test, confirmed Piaget's report. "Subjects
who answered other questions at the lev2] of stage III often gave replies

nd In other

equivalent of those of stage I when dealing with animals.
words, the difficulty Tevel of this Subtest appeared to be a major factor
which contributed to the lack of significance in differentiating the

performance of the subjects of the age Tevel included in this study.

Implications of the Conclusions

This study has provided additional support for Burkholder's® view
that certain underlying abilities may be related to reading achievement.
The recognition of the possible importance of specified cognitive
abilities to reading success may have important implications for educa-
tional practice. The recognition of the importance of seriation and
classification ability to reading, as suggested by Piaget's theory, leads
to the following suggesticns:

1. Students experiencing difficulties in the development of read-
ing skill may benefit from practices designed to develop underlying
cognitive abilities. In accordance with Piaget's theory students may he
assisted in the attainment of operational behavior in seriation and
classification with the expectation that symbolic achievement may be
facilitated.

2. Educationally handicapped students could be expected to profit

from a curriculum which has been systematized by focusing upon the order-

ing of the stimuli within the environment. Such a curriculum may be

“Inhelder and Piaget, op. cit., p. 112.
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visualized as maximizing the opportunities for the student to recognize
environmental relationships. The student may become operational as he
jnterna]izes a world ordered through emphasis upon the identification
and relatedness of environmental stimuli.

3. Readiness for reading may be enhanced through supplemental
activities concerned with providing opportunities for learning opera-
tional behaviors. Providing the student with direct experience in order-
ing and classifying may be a valuable part of the readiness program. If
S0, such a program may be preventive in terms of reading failure, if it

is undertaken before reading is begun.

IT. RECOMMENDATIONS FOR ADAPTING THE SCIENCE
CURRICULUM FOR REMEDIATION

"Science facts do not constitute science; science exists only when
rg]ationship§ are disqoyered:. Sciance is an 1nvgntioq of man wn}ch
enabhles him to order information and conduct systematic search.
Introduction

Tha suggested remedial practices are concerned with the adaptation
of the elementary science curriculum for the purpose of (1) providing the
child with an opportunity to act upon objects in his environment, (2)
using these actions to assist the child in the recognition of the regu-
larity or orderliness of the world which surrounds him, and (3) helping
the child to develop a method of ordering new stimuii. As a part of
those remedial practices the language concepts summarizing the perfor-

mance ard interpreting actions are emphasized. Nelson has suggested that

7wbibﬂrn Framework for California Public Schools. Kindergarten -

Grades Jne throu1n Twelye (SafraunnLo California State Uepartment of
Education, 1970), p. 91.



102
such language concepts are important to learning, since they allow the
teacher to recall past events to the child's mind and serve as the basis
for more complex concepts.8 Complex concepts become increasingly more
abstract and depart from the presence of a concrete stimulus, and are,
therefore, more language dependent.

In keeping with Piaget's theory, science, with its emphasis on
discovered relationships and the development of systematic thought pro-
cesses, may become the basis for moving the child toward increasingly
more logical thought patterns. For the child at the concrete state of
intellectual growth, it is the progressive development of the operational
thought process which facilitates success in symbolic activities. The
child who is unable to develop fully operational behaviors (who fails to
coordinate foresight and hindsight) Tacks the underlying cognitive

structure necessary for reading success.

Rationale for Science Curriculum Adaptation

The raticnale for use of the science curriculum for remediation of
underlying cognitive deficits is based upon Piaget's theory as it has
been interpreted for instructional practice. In discussing the imnlica-
tion of Piaget's work Duckworth has stated, "Contrary to the view most
often attributed to him, he maintains that good pedagogy can have an
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effect on this development. (The term development as used here refers

to a preceding statement concerning intellectual development.) Duckworth

8Netson, op. cit., p. 2.

I 1eanor Duckworth, "Piaget Rediscovered," Piaget Rediscovered:
Report of the Conference on Cognitive Studies and Curriculum Development,

eds. R, E. Ripple and V. N. leockcastic, Journal of Research in Science
Teaching, 2 (1964), p. 172.
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states that this intellectual development proceeds as partial understand-
ings are revised, broadened and related to one another. Such changes in
understanding cannot be brought about by talking to the child, which
Duckworth indicates Piaget feels has too often been the customary prac-
tice in the school. Duckworth writes:

Good pedagogy must involve presenting the child with situations
in which he himself experiments in the broadest sense of that term--
trying things out to see what happens, manipulating things, manipu-
lating symbols, posing questions and seeking his own answers,
reconciling what he finds at one time with what_he finds at another,
and comparing his findings with other children.10

Speaking at the same conference with Duckworth, Piaget explains
the development of knowledge in terms of operation.

Knowledge is not a copy of reality. To know an object, to
know an event, is not simply to lock at it and make a mental copy
or image of it. To know is to modify, to transform the object,
and to understand the process of this transformation, and as a
consequence to understand the way tne object is constructed. An
operation, is thus the essence of knowledge; it is an interiorized
action which modifies the object of knowledge. For instance an
operation would consist of joining objects in a class to construct
a classification. Or an operation would consist of ordering, or
putting things in a series. Or an operation would consist of
counting, or of measuring. In other words, it is a set of actions
modifying the object, and enabling the knower tc get at the
structures of transformation.

Piaget further explains that the concrete operations stage in the
development of the child is the time of the appearancé of the first
operations. These operations are termed concrete because the child
operates on objects and not on verbally expressed hypotheses.

In discussing the implications of Piaget's theory for teaching

practice Flavell interprets a monograph by Hans Abeli. Abeli is a

Wrbid., p. 173.
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psychologist and former school teacher who worked with Piaget in Geneva
and sees Piaget as stressing two fundamental tenets relating to educa-
tional method. As described by Flavell, these two tenets are (1) the
importance of engaging the student in direct action with the content,
and (2) the value of group work in Tiberating the child from egocentrism.
Flavell emphasizes point one, and suggests that the teacher's task is to
analyze the content to be learned in terms of the operations implicit in
it. And, then, the teacher should arrange the Tearning materials so that
necessary operations are carried out by the student. 12

Flavell also indicates that the teacher must assist the child in
moving from performing only concrete actions to those requiring less
direct support from the external stimulus. He suggests that movement
toward greater internalization may first relate to operation upon physical
entities, then to pictorial representations cof the objects, and then to
the Tinal steps of cognitive foresight and hindsight. As a part of his
discussion of Piaget's impiications fok teaching practice, Flavell
briefly mentions that the internalization process may occur more easily
as the result of activities undertaken in a group. Apparently, the
pursuit of common projects and the related discussions provide opportuni-
ties for the student to compare his thought patterns with those of other
students. The learner is thus better able to acquire some degree of

raticnality and objectivity in though’c.]3

An Instructional Model for Science Teaching

The researcher's recommendations for facilitating the growth of

31bid., p. 369.
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cognitive abilities through the science curriculum are based upon the
rationale outlined in the preéeding section. These recommendations are
related to specific strategies which are a part of the total teaching
process. In order for these strategies or techniques to be more easily
understood in terms of teaching, they will be considered within the con-
text provided by the California Science Framework. The Science Framework
suggests that instructional models are valuable in organizing and sequenc-
ing learning experiences.]4 Therefore, an instructional model is used to
furnish a frame of reference for the teacher interested in implementing

cognitive growth through science.

] 2
Sources of goals Objectives
and objectives

6 3
Reteaching Preassessment
and revision

5 4
Evaluation Learning
Sequences
Figure 1

Planning/Assessment Instructicnal Model

One of the instructional models suggested in the Science Framework

is an adaptation of the group instruction planning/assessment model

14§cience Framework, op. cit., p. 59
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proposed by W. James Popham.]5 This adapted model indicates a teaching
progression along a six point continuum (Figure 1, above). As discussed
in the Framework a brief explanation of each of the six steps in the
model is provided. In addition, the researcher's suggestions for teach-
ing strategies are included under point 4 of the discussion which proceeds
as outlined:

(1) Sources of goals and objectives: A brief explanation.
(2) Objectives: A brief explanation.
(3) Preassessment: A brief explanation.
(4) Learning Sequences: Three teaching strategies are suggested.
(a) Teaching strategy 1: Developing a simple concept in
classification.
(b) Teaching strategy 2: Developing a simple concept in
seriation,
(c) Teaching strategy 3: Developing a conceptual relatedness
in classification.
(5) Evaluation: A brief explanation.
(6) Reteaching and revision: A brief explanation.
In following the sequence outlined no attempt has been made to
Timit the discussion to specified goals or grade levels within the
elementary school. The teacher is allowed considerable flexibility in
adapting the proposals to the needs of a particular class.

(1) Sources of goals and objectives. The California State Advisory

Committeea on Science Fducation has proposed four broad goals for the
? o

science curriculum from kindergarten through grade twelve. These goals,

151bid., p. 60.
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stated in the Framework, are concerned with the develcpment of the pupil
in these areas: (1) Scientific attitudes, (2) Ratjonal thinking, (3)
Manipulative and communication skills, and (4) Know]edge.]6

{(2) Objectives. Each of the above goals may furnish a base for
~ the formulation of teaching objectives. In actual practice, the four
goals are closely interrelated and all contribute to the development of
a well-balanced science program. However, for the recommendations in
point 4, Learning Sequences, the Knowledge Goal provides the source of
the more specific teaching sequences which are suggested. The Knowledge
 Goal as described by the Framework is, fTo develop knowledge of specifics,
processes, concepts, generalizations, and unifying principles, which
leads to further interpretations and prediction of objects and events in
the natural environment."17

Relevant to the development of Knowledge as a goal of science in-
struction, the Science Advisory Committee has selected seven broad con-
ceptual ideas from the various science disciplines and has proposed that
these concepts serve as guidelines for the selection of Tearning experi-
ences for students. Two examples of the seven conceptual systems are:18
A. Most events in nature occur in a predictable way, understand-

able in terms of a cause-and-effect relationship; natural
laws are universal and demonstrable throughout time and space.

lov]

Frame of reference for size, position, time, and motion in
space are relative, not ahsolute.

The Advisory Committee has recognized that such broad conceptual

181bid., o. 34.
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systems are only the basis for long-range goals of instruction, and
should be developed at increasing levels of understanding throughout the
school years. The selection of more specific goals and related teaching
strategies will reflect interim objectives for the unit or the year, and
grow out of teacher judgment based upon preassessment, point 3 of the
Instructional Model.

(3) Preassessment. At this point in the instructional process,

the teacher diagnoses the status of the pupils in relation to a proposed
knowledge category (which may be a unit), before additional preassessment
related to a more specific learning objective. Such preassessments may

be carried out through discussion, questioning, observation or trial
teaching procedures. These preassessment procedures allow specific ob-
Jectives to be based upon the instructional needs and skills of the class,
the constraints imposed by the classroom environment, and the availability
of time and equipment for science instruction. When preassessment has
been carried out learning sequences may then be considered.

(4) Learning Sequences. It is in relation to the Learning

Sequences of the Instructional Model, and within the broader Knowledge
objective of point 2, that the researcher places the recommendations for
the development of operational behaviors as previously described in
Rationale for Science Curriculum Adaptation. In general, impiementation
of the teaching strategies should be carried out so that the student is
encouraged to act upon actual environmental objects. Selection of such
concrete experiences will depend upon the newness of the concept, the
nature of the concept, the availability of materials, and, the inventive-
ness c¢f the teacher.

Procedures useful in providing the student with the oppeortunity to
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act upon objects include experiments, models, pictures, and observations.
Such experiences assist internalization of the concept and assist both
the teacher and student in avoiding the substitution of verbal fluency
for learning. For example, if the seed is to be related to the concept
of reproduction, observation of the embryo plant can be made by opening
and inspecting a bean seed. Or, the child may p]ant the seed and observe
the plant as it grows, flowers, and forms new seeds. During the period
of plant growth, measurements may be taken which develop the concept of
growth as well as reproduction.

The researcher believes that the following teaching strategies may
be useful to the teacher planning to use the science curriculum as a
vehicle for encouraging cognitive growth which results in operational be-
haviors:

A. Teaching Strategy 1. Concepts are an important method of

acquiring knowledge since they are based on the ordering of facts and
lead to generalizations and principles. If a concept is visualized as
a system of classifying information, then a set of defining character-
istics must be associated with each concept. To learn a concept the stu-
dent must learn the defining characteristics so that in categorizing some
features are noted while others are ignored. The strategy for assisting
the student to gain an understanding of the properties of an object or
idea is to provide for the abstraction eof the commonalities from an
investigation of several examples of the concept.

A paradigm for developing this strategy is depicted in Figure 2.
As shown in this paradigm the concept is developed under object and
description headings. The concept to be learned is illustrated by the

chbjects selected by the teacher. The students then provide a description



110
of the object through experiments, observations, reading, listening to
tapes or class discussion. When the descriptions have been completed the
students summarize the description by identifying properties common to

all the objects.

OBJECT DESCRIPTION
1 1
2 2
3 3.

COMMON PROPERTIES:

Figure 2
Identifying Defining Characteristics
for Learning Concepts
The strategy which has been suggested may assist the child in

learning to order his environment through the recognition of commonalities
of class. The ability to abstract the criteria of classification for a
concept is, according to Piaget, a foundation of reasoning. Deficiency

in this type of conceptual reasoning may have contributed to the signifi-
cant differences in conceptual abilities between the éducationa]]y handi-
capped and regular class hoys in this study.

A. Example: Teaching Strategy 1. In this example the concept

fruit is to be developed. The instructional objective is for the child
to abstract and identify the defining characteristics of fruit. The per-
formance objective is for the child to select a fruit from among several

fruits and vegetables and to explain the defining characteristics.
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For this lesson the teacher has selected three examples of the
concept; an apple, a pear, and an orance. Since the developed descrip-
tion is based primarily upon observation, both whole and cut samples of
the fruits are supplied by the teacher. The students observe these
examples and formulate a description. Finally, these descriptions are
analyzed and the properties found in all of the three descriptions are

abstracted and recognized. This example is illustrated in Figure 3.

OBJECT DESCRIPTION

1. apple 1. red, has a peel over crisp pulp,
has a core with seeds in it,
round

2. pear 2. egg-shaped, green, has seeds, has
a stem, has a peel, edible, has
pulp.

3. orange 3. thick peel, round, orange, comes

apart in sections, has juicy
flesh in tiny sacs.

COMMON PROPERTIES: seeds, peels, pulp or flesh
Figure 3
An Example of Using Defining Characteristics

For Learning the Concept Fruit

B. Teaching Strategy 2. Concepts may have defining characteris-

tics which are primarily relational. Relaticnal concepts are those which
cannot be clearily visualized except as a part of a frame of reference.
For example, the concept tall cannot be viewed as having a consistent
property, but exists primarily when there is a comparatiye relationship

to short. The teaching of relational concepts may be simplified by
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emphasizing ordering rather than categorization. The ordering process
requires that comparisons be‘made among the objects to be ordered.

The educationally handicapped students assessed in this study were
deficient in their ability to order, or sequence, when compared to
regular class children. Science provides many opportunities for inter-
actions which allow the child to recognize tactually, visually and verbally
comparative relationships. Therefore, science may be structured to pro-
vide the developing child with many potentially valuable experiences for
cognitive growth.

In science the importance of a relational frame of reference has
been recognized by Conceptual System B (page 106) as one of the long
range goals in science teaching. In this goal, size, position, time and
motion are all recognized as relational. Nelson has stressed the impor-
tance of, whenever possible, using the child as the referent or center
of the environment during the teaching of relational tasks.'® When this
teaching approach is used the child's involvement in the task is maxi-
mized.

B. Example: Teaching Strategy 2. In teaching the size concept,

tall, the child may be led to discover that being "taller" is relational.

For this lesson the instructional objective is for the child to discover
of classmates. The performance objective is for the child to demonstrate
his understanding of tall by standing next to an object in the room (such
as a hookcase or desk) which he is "taller than" or "shorter than."

Irn structuring the lesson for teaching this relational concept,
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several children of varying heights may be placed in a line and the child
moves along the Tine comparing himself with the heights of his class-
mates. He is then asked to describe if he is taller or shorter than a
particular classmate.

The importance of measurement to the determination of tallness may
also be included in teaching this concept. A large piece of butcher
paper may be affixed to the wall and the children's heights recorded in
marking pen. Measurements can then be made and recorded by the mark.
These measurements can be correlated with the concepts of tallest, short-
est, and middle~-sized. In order to facilitate the recognition of these
concepts the butcher paper may be cut and arranged from shortest to
tallest. For children less advanced in skill, the ordering may be done
by placing the children in a line of increasing height prior to marking
the wall chart.

C. Teaching Strategy 3. The final strategy to be recommended is

the recognition of the interrelatedness of concepts. This recognition

can provide the teacher witn a method of systematizing instruction so

that learning in one context reinforces, or builds upon, related learning.
In teaching, the value of one concept being a part of several others may
provide the thread of continuity to a lesson or a unit.

In accerdance with Piaget's theory multiple classification repre-
sents the ability to demonstrate hindsight and foresight, or to hold two
ideas in mind simultancously. On the Seriation Subtest the educationally
handicapped students studies were siqgnificantly deficient in this ability.
As suggested in the example which follows, the multiple roles filled by
some concepts provides an opportunity to structure learning to facilitate

the recognition of the importance of conceptual relatedness.
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C. Example: Teaching Strategy 3. If, as noted in Figure 3, seeds
have been previously identifiéd as one of the characteristics of fruit
then this concept may be used as the beginning idea for the development
of the concept reproduction. (Seeds are recognized as important to
understanding two other concepts--fruit and reproduction.) Or, beginning
with the pulp or fleshy part of the fruit, the idea that the pulp is good
to eat because it is sweet may be developed. If so, the sweetness present
in the fruit may be related to the p]ant's ability to store sugar. In
turn, sugars may be described in terms of the elements which they contain;
carbon, hydrogen, and oxygen. Further exploration may consider the manner
in which the tree obtains these elements from the soil and air and com-
bines them to form sugar. This combining process then may be studied as
an energy storing synthesis dependent upon Tight ernergy from the sun,
termed photosynthesis.zo

The use cf this method of interrelating a Tesson, or a teaching
unit requires that conceptual relatedness be considered when planning is
done. Such planning will allow the learner to systematize his thought
patterns as learning proceeds in a continucus manner. Basing teaching
upon conceptual relatedness should prevent the accumuiation of fragmented
facts and avoid the intellectual hopscotch often provided by undertaking
a series of experiments or observations which may fascinate, but are soon
forgotten.

(5) Evaluation. In the Instructional Model the effectiveness of

ZOAlthough these last ccncepts may appear to be too complex for
the elementary child, they appear, in addition to many others, in the
California State Series for Grade 4, Concepts in Science, ed. Paul f.

Brandwein (Sacramento: California State Department of [ducation, 1967).
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the learning sequence is determined by evaluation. In concept Tearning
evaluation may be done by présenting the Tearner with new examples of the
concept and asking the learner to categerize it. For example, in the
concept fruit a new type of fruit is presented and the learner is asked
to identify it as a fruit. Or, a fruit, a vegetable, and a nut may be
presented and the student asked to examine the objects and identify the
fruit. The student is also asked to explain his selection.

This type of evaluation indicates that concepts may be generalized.
The child generalizes the newly learned concept to a variety of specific
instances of the class which have not been previously utilized in the
learning situation. At a more advanced level of understanding, the pupil
may be requested to explain events in his daily life on the basis of his
cenceptual learnings.

(6) Reteaching and revision. Following evaluation procedures,

teacher judgment leads to the reteaching of unachieved objectives with
changed tachniques or different materials. In some instances the original
objectives will be modified to better meet the needs of the learners.

When evaluation is made of the results of teaching strategies which are
theory based, reteaching may be structured by returning to the theory

for guidance.

For example, a teacher reviewing the rationalie of cognitive growth
may decide to revise a unit or lesson in a manner which allows more group
work. If so, the decision may be based upon a reconsideration of Piaget's
hypotheses which suggests that the internalization of Togical thought is

furthered through the exchange of ideas among students.
he]

Science Curriculum Adaptation Summary

s—t

n this part of Chapter V the researcher has suggested ways of
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facilitating the cognitive growth of the child by the design and struc-
ture of the science curriculum. The Knowledge Goal suggested by the
State Science Framework has been used for suggesting specific teaching
strategies within the context of an Instructional Model. Strategies
have been recommended for assisting the child in learning to systematic-
ally approach and interrelate his world. These recommendations appear
to be supported by Flavell, who states, ". . . intellectual development
is an organization process, and what are organized are active, intellec-
tual operations; their organization into systems with definable structure

is the sine qua non for ‘good' cognition, i.e., cognition of genetic

maturity.“21
The researcher has also stressed the importance of actively in-
volving the child in acting upon the objects around him. The value in
using the science curriculum for cognitive development has been summarized
by Wohlwill.
Providing the child with a broad base of experience which
assures him extensive practice in abstracting structural similari-
ties and common principles from diverse material contents or
specific tasks may surely be expected to influence the development
of his cognitive skills in a very favorable sense.?2Z
In this study the correlation between the growth of cognitive
skill and improved reading ability has been postulated. It has been sug-
gested that certain underlying cognitive factors developed through science,

may alsc prove to be valuable in the remediation of disabilities in read-

ing demonstrated by some students. In order to further explore this

L

223cachim F.Wohlwill, “Cognitive Development and the Learning of
Elementary Concepts," eds. R. E. Ripple and V. N. Rockcastie, op. cit.,
p. 226.
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postulated relationship the following recommendations are made.
III. RECOMMENDATIONS FOR FURTHER STUDY

The following specific suggestions are deemed by the investigator
as being most important for further study:

1. A longitudinal study comparing students with reading disa-
bilities with regular class students is needed to determine if gains in
reading achievement are accompanied by gains in composite test scores.
Evidence of this type is needed to discover if reading skill can be more
clearly linked with seriation and classification abilities.

2. Another study should be done utilizing the composite test to
assess more clearly the age relatedness of the dependent variables.

This could be done by controlling the number of subjects within each year
of the age range to be studied.

3. Simplification of the Seriation and Classification Subtests
would ailow study of children of younger age levels. Such a study would
be expected to identify early developers in seriation and classification.
Once identified, the early developers could be studied to determine if
they demonstrate early reading skill development. The presence of sig-
nificant differences between early developers and late developers in
seriation and classification abilities, which was also reflected hy tests
of reading skill, would fturnish further evidence for the importance of
Piagetian tasks to the development of symbolic skills.

4. The data from the present study revealed significant differ-
ences between groups of children, but analysis of the data for individual
variations was not a concern of this study. Further understanding of the
importance of seriation and classification ability to reading achievement

may be gained by studies of individual children of normal intelligence.
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5. Research directed toward comparing boys and girls in their
development of seriation and classification abilities would be of in-
terest, since Piaget's studies do not appear to reflect differential
findings related to sex differences. If the frequently postulated
maturational sex differences are present, and significant to the finding
of a greater number of reading retardation cases among boys, then sex
differences could be expected to be demonstrated on Piagetian tasks.

6. Evaluation techniques should be extended to appraise the
child's environmental background. Information is needed which investi-
gates the nature of thé "hidden curriculum" provided by the child's home
experiences prior to school entry. Piaget's theory which links the
opérationa] behavior of the concrete period with earlier environmental
interactions suggests that the school should be increasingly concerned
with development in the early years.

7. The suggested adaptations of the science curriculum should be
carried out in the school and studies made to assess whether the students
exposed to such a curriculum demonstrate cognitive growth refiected in

gains in reading achievement.
IV. SUMMARY

Tha current study has provided evidence to support the theory that
children who are severely deficient in reading skills, when compared to
regular class childran, are often also deficient in the ability to order,
or seriate, and to classify, cr form concepts. In accordance with
Piaget's theory this finding supports the view that inadequately devel-
oped ordering and classitying abilities may represent, at least in part,

the underiying cognitive skiils necessary to cognitive maturation
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sufficient for mastering reading.

As a part of this research a composite test was developed to
assess reading skill and seriation and classification abilities. The
use of this test provides evidence that broadened insights into cognitive
functioning may be gained by alterations in usual testing procedures.

In addition to providing evidence for the presence of underlying
cognitive deficits in poor readers, the study has suggested that the
elementary science curriculum may provide a valuable content area for
the development of improved cognition. The child is provided with the
opportunity to view science as an invention of man for ordering the
universe. Through science the child is encouraged to interact with, and
act upon, his environment.

Guidance for this interaction is provided through specific sugges-
tions for teaching strategies which makimize opportunities for recogni-
tion of conceptual relationships by the child. These specific sugges-
tions are supported by examples of teaching procedures. The examples
are provided to more clearly indicate that Piaget's theory may be used
as the basis for curriculum adaptation as well as assessment procedures.

The research has raised many unanswered questions. Hopefully, the
theoretical orientation of this study may lead to practices which assist
in the prevention of reading failure. For, if cognitive growth can be
demenstrably influenced by the provision for specific types of learning
experiences for the growing child, then procedures may be undertaken
which provide for the cognitive maturation required for reading pricr to
beginning reading. To¢ this end, asscssment techniques may be develeped
which are increasingly more accurate in determining when the child is

ready to undertake the readina task with success.
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APPENDIX A

9]

THE COMPOSITE TEST
SUMMARY SHEET

Name School
Grade | Retention Class: EH _ Regular
Yr. Mo. Day
IQ: WISC FS S-B Test Date
Hand Use: Right Left ' Birth Date
Age
Parent's Name
Father's Occup. Siblings: Older
Relationship: Step _ Natural Younger

TEST DATA Score
ITPA - Auditory Association
WRAT - Reading (Level I)
ITPA - Visual Association
WISC - Information

Digit Span
Arithmetic
Coding
GILMORE - Accuracy
Comprehension
Rate ‘
SERIATION

CLASSIFICATION



SAN JUAN UNIMFIRD SUAUUL DIDLsIuvL | 28

én Suéu réan Sacramenfb

FERD. J, KIESEL, Suparmmndent of Schools RALPH RICHARDSON, BIREGTOR
SPEC!AL EDUCATION DEPARTMENT
JOSEPH R, FERREIRA, Assistant Superintendent, Special Servrces and Progrems STARR KING EXCEPTIONAL SCHOOL

AB48 COTTAGE WAY
CARMICHAEL, CALIFORNIA OBEO0S
TELEPHONE: 484-2134

) _ November 10, 1970

Dear Parent:

The San Juan Unified School District is participating in a program to
evaluate and compare the academic abilities of boys enrolled in
- educationally handicapped classes with regular class boys. The
findings will be used as the basis for suggesting adaptations of
science curriculum for the development of reading skills.

In this program some youngsters will be asked to participate in an
academic abilities evaluation which will take approximately one hour.
This evaluation will be done at school, during school hours, It is
expected that this study will begin around the middle of November
and conclude in December, 1970,

If you have no objections to your child being included in a list from
which this study group will be selected, please sign the consent form
below and return it to the school at your earliest convenience.

Sincerely yo

Dbt e o am i mw m mm m e v b i e e e Ew mm S T M MR e M mm e g WM e R WM T G M W b e g e mA MM e W e TR R TR SR M Tm e mm mw fa A G AR T M e e e e N EE e e e b e b b MM R R e e o e A

[ hereby consent to my boy being 1nc1uded for possible selection in the
above-outlined program,

Child's Name . Parent's Signature

Birthdate Address

School Telephone Number
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SAN JUAN UNIFIED SCHOOL DISTRICT
Special Education Department
To: Principals and Teachers of Educationally Handicapped and Regular
Class Children
From: Ralph Richardson, Director of Special Education
Subject: EVALUATION OF ACADEMIC ABILITIES OF BOYS ENROLLED IN
EDUCATIONALLY HANDICAPPED CLASSES COMPARED WITH REGULAR
CLASS BOYS

Date: November 10, 1970

With the appreoval of the Superintendent's Cabinet and the cooperation of
the Special Education Department, Mrs. Vivian McProuty will be conducting
an evaluation and comparison of the academic abilities of boys in the
Educationally Handicapped and Regular Class Programs. The findings will
be used as the basis of a doctoral dissertation with the University of
the Pacific. This project will suggest ways of adapting the elementary
science curriculum for the improvement of reading skills. When completed,
the portion of the study integrating reading skill development with
science will be made available to participating schools.

If participation in this study meets with your approval, I would appreciate
your taking the following action: Approximately forty educationally handi-
capped and forty regular class boys will be selected for evaluation during
November and December. Listed below are the names of the students in your
E.H. classroom who meet the c¢criteria necessary for inclusion in the study.

Before selection of any of these children for evaluation, it is necessary
that parent permission be obtained. It would be most appreciated if you
would send the attached letter home for the above-named children. It is
urgent that the signed parent permission forms be returned to the school
by the 20th of November, 1970.

Thank you for your cooperation.

RR:hc
encl.
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SAN JUAN UNIFIED SCHOOL DISTRICT
Special Education Department
To: Principals and Teachers of Educationally Handicapped and
Regular Class Children
From: Ralph Richardson, Director of Special Education
Subject:  EVALUATION OF ACADEMIC ABILITIES OF BOYS ENROLLED IN
EDUCATIONALLY HANDICAPPED CLASSES COMPARED WITH REGULAR
CLASS BOYS.

Date: November 19, 1970

With the approval of the Superintendent's Cabinet and the cooperation of
the Special Education Department, Mrs. Vivian McProuty will be conducting
an evaluation and comparison of the academic abilities of boys in the
Educationally Handicapped and Regular Class Programs. The findings will
be used as the basis of a doctoral dissertation with the University of
the Pacific. This project will suggest ways of adapting the elementary
science curriculum for the improvement of reading skills. When completed,
the portion of the study integrating reading skill development with
science will be made available to participating schools.

If participation in this study meets with your approval, I would appreciate
your taking the following action: Approximately forty educationally handi-
capped and forty regular class boys will be selected for evaluation during
November and December. Listed below are the names of the students in your
reqular classrooms who meet the criteria necessary for inclusion in the
study:

Before selection of any of these children for evaluation, it is necessary
that pnraﬂt permission be obtained. It would be most appreciated if you
would send rh° attached letter home for the above-named children. It is
urgenL that the V.gned narent permission forms be returned to the school

oy the 30th of November, 1970
Thank you for your cooperation.

RR:hc
encl.
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APPENDIX C

SERIATION SUBTEST
SCORE SHEET

First Trial: Award 5 points for each of the following stages which

are successfully completed. Add 5 bonus points for correct placement
of the check piece.

SCORE

Stage T - No seriations in the strict sense, usually graphic
collections or alignments.

Stage 2 - Seriation, according to one criteria, or switching
from one criteria to another.

Stage 3 - Multiplicative arrangement based on twofold seriation.

(Pcints Possible - 20) Bonus - check

Second Trial: Following the demonstration: count the pieces

placed correctly, Divide this total by one-half (disregarding
one-half points) and record. Award 4 points for correct
nlacement of the check piece.

(Points Possible - 12) Bonus - check
The score on the subtest is the total of the points possibie.

(Total Subtest Points Possible - 32)  TOTAL _
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APPENDIX C

CLASSIFICATION SUBTEST
SCORE SHEET

After the subject has completed placement of the animals
award 2 points for each placement which appears correct. The
criterion for correctness in placement which appears to demon-
strate recognition of either of the sub-classes (i.e., a SCORE
child placing the baby elephant with the mother elephant
receives two points).

- (Points Possible - 8)

After the child has placed the pictures he is asked to
explain (verbalize) his reason for placement. Award 2 points
for each of the two concepts correctly identified. Correctness
of wording is not judged, as long as the examiner feels that
the concept has been identified (i.e., the child may say
old and young or mother and babies; or, zoo and farm or wild
and not wi]dg.

(Points Possible - 4

Award 2 points for correct placement of the check animal.
Criterion for placement is to add the check animal to the
section containing the adult elephant and the tiger.

(Points Possible - 2)

If the child achieves multinlicative synthesis either
before or after being asked, “Can you do something that will
make it easy to look at everything at once?" a 4 point bonus
is added.

(Points Possible - 4)

The score on the subtest is the total of the points

possible.
(Tota] Possible - 18)
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M.T., Northwestern University Medical School,
A School of Medical Technology, 1949
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