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ABSTRACT

This study investigated the relationships between the develop-
ment of five Piagetian classification 351“5 and memory performance

'
‘on a levels of processing task in which categorization seemed an

appropriate strategy forlencoding and retrieving information. The
sample population included 20 achieving and 20 learning disabled
children at four age levels (six to seven, eight to'nine, 10 to 11
and 12 to 13 years).

Major findings of the investigation were: (1) both achieving
and learning disabled children demonstrated age related stages of
development for each classification concept; (2) performance of
learning disabled children on the classification tasks was usLall;
inferior to that of their achieving peers; (3) compared to
achievers, learning disabled children demonstrated developmental
lags of two to four years with respect to the age at which they
acquired the concepts of Additive Composition of Classes, Singular
Class, Null>Class and the Duality Principle; (4) the order of
classification task difficulty was similar for achieving and learn-
ing disabled c;ildren; (5) although the population .of learning
disabled children was heterogeneous in that both perceptual and
verbal deficits appeared to contribute to their academic pfoblems,
poor classification skills appeared to be a general characfgriigief’ﬁ
of thesethildren. Classification may be a broad based ;aa;ai

activity which is vulnerable to different types of dysfunction;

(6) in both achieving and learning disabled children, memory .

iv



appeared to be developmental; (7) total recall of learning disabled
children was inferior to that of their achieving peers except in the
case of the eight to nine year olds; (8) recall ability of 10 to 11
and 12 to 13 year old learning disabled children lagged two to four
years, respectively, behind that of their achieving peers; {9) re-
call of semantic encodings by children at all age levels was
superior to recall of both phonemic and physical encodings (which
did not differ); (10) the use .of category organization as a
mnemonic strategy was reported more frequently by older children
than younger children, and more frequently by achlieving than learn-
ing disabled children; '(]]) achieving and learning disabled
children used category cues efficiently for recall of further infor-
mation following the spontaneous recall test; (12) generally, as
the developmental stage of each classification task Increased, the
recall scores éf achieving and learning disabled children at the
stage increased. Highest scores werebobtained by children who‘were
concrete operational on the Duality Principle. This finding may
reflect the level of cognitive development associated with the
generalization of classification concepts and language skills which
appears essential for mastery of the Duality Principle. Concrete
operational performance was not demonstrated on the Duality Prin-
ciple until tHree other tasks were at the concrete operational
level; (13) when grouped according to the number of concepts upon
whlch concrete operational performancé was demonstrated, achieving
and learning disabled children, generally, performed equally well

on a memory task In which categorization appeared to be a useful

-



strategy for encoding and retrieving information; and (14) develop-
ment of the mnemonic strategy, categorization, appeared to be

related to the development of classification concepts.
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CHAPTER ]

INTRODUCTION

The principal concern of ghe present study was with the rela-
tionship which exists between the knowledge that children possess
and their memory ability. It Is generally accepted that as
children grow older their memory ability improves. Consequently,
there has been a search for answers to the questjon: '""What is
memory deQeIOpment really the development of?'" Flavell (1971) has
suggested that memory development is largely:

. The development of intelligent structuring and

storage of input, of intelligent search and retrieval

operations and of intelligent monitoring and knowledge

of these storage and retrieval operations — a kind of
'metamemory' perhaps. N

{(p. 277)

The development of memory is linked to the development of
intelligence and all the various cognitive abilities and skills
that are involved. Memory, according to Flavell, may simply be
"applied cognitioh.“ A theoretical base for this line of reason-
ing is found in the writing of Jean Piaget (Piaget, 1968; Piagef

and Inhelder, 1973).

. The memory In the wide sense ... is a mode of know-
ledge ... It is not bound up with the immediate data,
and unlike intelligence Is not involved in the solution
of new problems — its special province is the recon-
struction of the past ... this reconstruction poses a
special problem which the subject cannot solve without °
reflection, and this is precisely why memory cannot be
divorced from the intelligence.

,&(Plaget and Inh%lder, 1973, p. 378).
Piaget (1968) suggests that the activities of the memory and

i



intelligence are inseparable. According to Piaget, the operations
involved in memory processes are derived from cognitive structures
whlch\dé;:T;B/in the child during the sensori-motor, pre-
operational, concrete operational and formal operational periods
of cognitive development. As the logical thought of the child
develops and becomes more organized and flexible, the memary func-
tions in a more organized.way and the memory ability of tﬁéichlld
increases and imﬁroves.

The introduction of information processing models of memory
has led to remarkable advances In our understanding ofvhow human
memory func;ions.‘ These models tend to emphasize, in varying
degrees, two aspects of informatfon processing, structure and pro-
cess. The structural theories tend to describe the flow of
information through a compartmentalized memory ;ystem. Specifié
characteristics of the compartments determine both the manner in
which inforﬁation is processed, and the amount of information

processed The information processing models oriented towards

proces - chiefly concerned with the processes or strategies
whicn ar. ‘ived in the encoding, storage, énd rgﬁrieval of infor-
mation

Inforat processing models of memory were designed to des-
cfibe the strue* .- o «dult memory, not the development of memory.

An informatior processing model of memory, such as the Cralk and
Lockhart (1972) leveis of processing model might, however, provide
‘an excellent instrument with w~ich to study the development of ard

individual differences in memory, since it would enable the
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investigator to relate memory ability to other cognitive processes
(Eysenck, 1977; Reese, 1973, 1?76; Naus, Ornstein and Hoving,
1978) . The work of Geis and Hall (1976), Owings and Baumeister
(1979), and several studies conducted at the University of Alberta
(Kirkbride, 1978a; Lupart, 1978; Snart, 1979) have indicated that
the levels of processing model is useful for investigating the
development of memory in children. - ST

Craik and Lockhart (1972) view memory as a continuum, not as
a series of structural stores. The analysis of incoming perce -ual
stimull or information proceeds through a hierarchy or series of
sensory stages, to levels. associated with matching or pattern recog-
nition, and finally to semantic associative stages of stimulus
enrichment (p. 675). The ''depth of processing' is related to the
degq.? of "semantic or cognitive analysis' to which informatioh is
subjected. The persistence of the memory trace '""Is a func;ion of
the depth of analysus, with deeper, levels of analysis associated
with more elaborate, longer lasting, and stronger traces“ (p. 675).
Craik and Lockhart designate t;ree levels of analysis, ranging from
early physical analysis to phonemic analysis to later semantic

analysis éﬁ the features of incoming stimuli.

Craik and Lockhart suggest, that on a test of recall for words

processed at physical, phonemic and semantic levels, the hierarchy

of recall will be semantic > phohemic > physical. Experiments by
Craik and Talving (1975) substantiated the. predicted hierarchy.
The major emphasis of the levels of processing approach Is on

the encoding of information. Consideration of the encoding process



involves consideration of the strategies used to put information
into memory. Hagen, Jongeward and Kall (1975) suggest that the
'better memory,' of older childrén compared to younger children,

can be attributed not to an increase in the structural capagltles
of older children's memories, but to a more efficient use of theirl
memory capasities. More efficient usé of meﬁory capacity involves,
in part, more ""active, flexible and organized" use of simple

mnemoni ¢ strategie;;guch as verbal labeling and cumulative rehearsal
and more elaborate strategies such as categorization.

Flavell (19705 noted that memory deficits may be associated
with the absence of mnemonic strategies in children, and with
children's inability to spontaneously use such strategies even when
they are present. Flavell'§ findings are provocative, and intui-
tively lead to the question of where memory strategies originate
and how they develop.

_Some deyelopmentalists (Brown, 1975; Flavell, 1971; Reese,
1973, 1976) have proposed that the development of memory strategies
could be studied B; merglng an information processing model of
memory with Piaget's theory of intellectual development. The
mnemonic strategies are interpreted as structuted cognitive opera-
tions. Reese (1976) suggests that two aspects of the Craik and
Lockhart (1972) levels of processing model: (1) the hierarchy of
operations and (2) the omission of distiﬁgtiéns between structural
stores make it usefﬁl to study the development of memory.

Recently, Bro&n (1979) has argueq that three common features

emphasized by levels of processing models of memory and



developmental models (whether the orientation of the latter Is
European, i.e., Piaget (1970); American, i.e., Brown (1975); or
Russian, 1.e., Vygotsky (1962) and Yendovitskaya (1971)) make them
compatible for research purposes. The common features discussed by
Brown (1979) are: (1) the concept oftvoluntary versus involuntary
memory; (2) the notion that whaéﬂi§ remembered depends upon the
activity of the subject; and (3) the\process of 'head fltting.“.'
By '"head fitting'' Brown means ... ''there is an intimate relation
between what is known and what can be known, and because we must
come to know more with increasing age and experience, thg{e must be
a close correspondence between what a child_can understand at any
point in life and his or her concurrent cognitive status”’(p. 250) .

The present investigation attempted to relate the performar
of children on a lev:ls of prbcessing memory task to one aspect o~
intellectual developmenf described by Inhelder and Piaget (1964),
namely classifica&ion. KQJaésification involves the ability to

i

organize objects or events into rational or logical groups, and to

understand the inclusion relations between the groups in a class

hierarchy. The development of clasgification is, In Plaget's view,

gical thinking in the

The author's decision to look for Iin;}\petween performance of
\1

a cruclal fac:ior In the growth of the
child.
y
\
children on a levels of processing memory task and the operative
level of development of their classification concepts was guided by

the followlng rationale with respect to the tasks involved. A

“levels of processing task (Kirkbride, 1978a; Lupart, 1978) presents

K



the child with a series 'of thirty orienting questions and thirty
stimulus words. The stimulus words répresent six categories of
familiar items (fruit, weapons, furniture, vegetables, clothing,
and vehicles). The orienting questions induce the child to pfocess
the stimulus words to one of several levels of processing: a physi-
cal level, the question is related to the physical characteristics
of the word, i.e., Does this word start with a "G""?7 ... GUN; a
phonemic level, the question is related to the rhyming charagteris-
tics of the word, i.e., Does this word rhyme with shked? ... BED;
and a semantic level, the question is of a categyriéal nature

i.e., Does this word mean a type of fruit? ... PEACH.

According to Craik and Lockhart (1972), when words are pro-

. cessed at the semantic level, the individual makes use of rules and:

past“knowiedge. Information is assimilated to ""existing cognitive
structures.'"' Given the question: 'lIs this word a type of fruit?",
and the stimulus word,'"Peach,' the writer would hypothesize that
clas§ification concepts are essential to the child's proper res;
ponse. The cognitive structure to which the child assimilates
.the information may be the classification struc;ure which, accord-
ing to Piaget, orlginates In the sensori-motor activities of the
child and develops during the pre-operational, concrete operational
and formal bperational periods of intellectual development.

To decide whethet or not a peach is a f}uit, the writer con-
tends that the child must consider the pfoperties of the ''class'
of fruit and the 'class'' of peach. The better the chiid under-

stands classes and sub-classes, the more meaningful the éncoding

4



will be. Classification schemata will be used at the time of
encodiné. According to Piaget and Inhelder (1973), the schemata
used to retrieve information from memory are the same schemata that
are used to put inform§tion into memory. |If, as Piaget suggeSts,
the development of the operatiomaj structure of classification
leads to reversible thf;k;hg In the child, it is quite possible,
ghat at the time of fecall, thé child will "turn round on'' the
reasoning used to put information into memory, in order to retrieve
informat}bn from memory. .\ \

Craik ahd Tulving (1975) also stress the Importance of mental
activit r mental operations in levels of processing models of
memory ... ''items are remembered not as presented s}imuli acting on
the organism, but as components of meﬁtal actf@ity.' Subjects re-
member not what was out there, but what they did during encoding
(p. 292).

If a child recalls more semantic level words on the ltevels of
prqcesslng memory task Aescribed here, perhaps it is because a

. <
meaningful classification process was involved at the time of

~—

encoding and gave rise to a more durable trace. The child may be

g]

remembering not only the word, but also the process used for encod-

ing. If classification procedures used at the time of semantic

processing are recalled, the child may use category cues to search

for words stored in memory that were processed at shallower phonemic

and physical levels.
The work of Flavell and his colleagues (Flavell and Wellman,

1977; Kreutzer, Leonard and Flavell, 1975) with respect to

G



metamemory suggests that children know something about how their
memor ies work. Children's classification and metamemory skills
may contribute to their performance on the levels of processing
task discussed here. B

The investigation described in this thesis was a comparative
'research study. The sample population included achieving and
learnirg disabled children at four different age levels (six to
seven, eight to nine, 10 to 11 and 12 to 13 years.) fg; the pur-
pose of the study Koppitz's (1971, 1977) very comprehensive defini-
tion of the learning disabled child was selected. Koppitz
described the learning disabled child as being unable to benefit
" from the regular school prbgram despite normal intellectual poten-

- <

‘tial, being more than one year below his/her mental age In school
achievement, and exhibiting no gross motér impairment. Factors
cited by.Koppitz to account for the learning disability included:
immaturity or develobmental lag po*cepfual problems, neurological

impairment, severe early deprivation, genetically determined

cerebral dysfunction, emotional disturbance and minimal brain

.

dysfunction. The Koppitz definition is an “"umbrella' definition
that covers a very hetérogeneous population 6f children. There
is, however, no single cause of learnihg disability.

Educators freqent;y find that many learning disabled children
experience memory difficulties. Recently, Koppitz (1977) has.
stressed that poor intersensory infegratiﬁn, sequencing and recall

are major factors associated with the inadequate performance of
) Al

‘long-term special class pupils.
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Reviewing studies conducted to assess the memory performance

‘v

f learning disabled children and to compare their memory perform-
anceSwith that of normal peers, Hallahan (1975) reports'£:;¥ little
definiti information is avaltlable to Indicate whether poor
“memory performange, when it occurs in learning disabled children,
is due to perceptual p lem§1 i.e., inability to recognize and
discriminate auditory and viswal stimuli; capacity deficiencies
with fespect to structural systems such as short-term memory; or to
process variables such as the absency or inefficient use of
mnemonic strategies. Torgesen (1978, 19 and Torgesen and Kail,
Jr. (1980) have recently stressed the importanse of language pro-
blems'and the.inefficient use of appropriate task swategies with
respect to the poor memory performance of learning disab
ren. |

Studies by Kirkbride (1977, 1978a) suggest that learning
disabf;h children lag behind their achieving chronofogital age

peers with respect to the developmént of classification concepts

and performance on a levels of processing memory task. Kirkbride

(1977) studied the development of Piagetian logico-mathematical
concepts (conservation, classifi ation, serjation) In achieving and
learning disabled chlldren at two different age levels, one younger
than nine years six months and one older than nine years six months.
The classification skills assessed in this investigation were more
poorli develop;d in learning disabled children than in achieving
chl]dren at the same age Ievelﬁk (Details of this‘study are given

w? /

in Chapter 11).
<




Kirkbride (1978a) administered a ievels of processing task to
groups of ten achieving and tén learning disabled children, at each
of three different age levels, i.e., eight to nine years, 10 to 1]
years, and 12 to 13 years. Results indicated that in both the
.;'/ﬁagbieving and learning disabled groups, memory was developmental in
Hgture.‘ The total recall performance of anleving children was
superior to th;t of learning disabled children (p=.05). ‘|nterviews
with children following the recall test.indicated that achieving
' children consciously used category cues for the retrieval of infor-
mation more frequently than learning disabled chfldreh. (Details
of this study are given In thapter ).

'A pilot Investigation was carried out by Kirkbride (1978a) to
compare the development of classification skills in young children
with their performance on a levels of processing memo}y task.
Achieving and learning disabled children at each of four age levels
(six to seven, eight té nine, 10 to 11 and 12 to 13 years) parti-
cipated in the stﬁdy.. The test battery included five Piaéet?an
cléssification tasks and a levels of processihg task.

Graphic representation of the pilot study data indicated some
interesting trénds. Total recall of children with well developed
classification skills was spperior to that of children with less
well developed c]assifiéagion skills. With respect to performance

on both the classification and memory tasks, achieving children

1
//'A .
were superior to learning disabled children at the.squbﬁge level.

(Details of the investigation are given in Chapter V).

Consideration of ch theoretical coﬁcepts, research findings,



and the resu]ts of the'author'g own ihVestigatlons outlined in
this chapter led to the design and completion of a full scale
comparative research studyf The study was aimed at the investiga-
tion of the relationship between the level of developmer' of
classification'ékiilg in and performance on a levels of processing
memory task by achieying and learning disabled children at four
different age levels. §

Before presentation and discussion of the results of this
study, the fbi]owing chapters will summarize: Piaget's theory o%
the development of classification and selected relevant research
(Chapter 11); memory theories and research related to the study

(Chapter 111); and theories and research relevant to the relation-

ship between operativity and memory (Chapter IV).

11



CHAPTER 1|

PIAGET'S THEORY OF CLASSIFICATION AND
SELECTIVE REVIEW OF RELATED RESEARCH

Cognitive development, the growth of logical thinking, énd the
development of classification and ser :i:on skills are integrally
bound together in Piagetian theory. Classification involves the
ab$lity of the child to organize objects or events into rational or

logical groups, and to understand the inclusion relations which

exist between groups and subgroups in a hierarchical classification.

Seriation involves the ordinal relations which exist between
classes and the recognition of such concepts as ''less than'' and
'"greater than." Reasoning ability grows out of the activities
which are involved in the chlld's abstraction of pbe criteria of a
classification and the coordlnatfon of the relations ''less than'' .
and ''greater than.'" The development of the structures of opera-
tional classification and seriation, contributes to the growth of

logical thinking processes in the child. The essential role of

L]
r

seriation in the;dpvelopment of logical thinking Is recognized and,
St

accepted by the'hglﬁgg. "This Investigation, however, was concer-ed

with classification and seriation will not be discussed here.

The Development of Classification

The classification system of the chilé originates in sensori-
motor activity (pTaget, 1952; inhelder and Piaget, 1964) . Prior
to ianghage acquisition, behavior patterns which suggest classifi-
catlon can be observed in children.” For example, given a familiar

object, the young child can immediately recognize a number of

Y

12



13

possible uses, and assimilates the object to various schemata of
shaking, rocking, throwing, etc. This same chlld, given an un-
familiar object, will submit it to a succession of familiar
schemata in an attempt to discover its use. The child's actions
in relation to objects represents a practical, rudimentary classi~
fication (Inhelder and Piaget, 1964)

According to Inhelder and Piaget (1964), the aevelopment of
classification proceeds through three distinct stages. An initial
pre-operational stage of graphic collection is followed by a quasi-
classificatory stage of non-graphic collections. Operational
classification is achieved when the child is able to construct a
genuine hierarchical classification a?d to understand the inclusion
_relations which exist between different levels of the Qierarchy.
Mastery of class inclusion principles require; an unde}standing of“
the permanent inclusion of the parts in the whole and the use of

the operational quantifier®/'all" and "some."

Griteria for Operational Existence of Classes
The criteria neéessary for»the operational existence of

classes are: '(1) The subject can give an intensive definition of

a class in terms of a more §eneral class adngRB.or more specific
‘“differences.. (2) He can handle their ;j{gnsion in accordance with
the structure of inclusion, as shown b, his mastery of quantifiers
'ail,' *some, ' '6ne' and ¢ none'" (IJhel er and Piaget, 1964, p. 7).
The following definitions have bee ovided by Inhelder and Piagef

to describe these properties of classes.

1. Intenslon: The intension of a class*is the set of properties
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common to the members of that class together with the set of
differences which distinguish them from another class. -For example,
a TSrge blue square and a small red square both share the property
of squareness. The intension or defining property of the class is
squareness. ‘

2. Extension: The extension of a class is tﬁe list of members

that belong to the class. The defining property or intension of

the class determines what objects will be placea in it. For

example, a large blue square and a small red square would both be

placed in the class of squares. Intension defines extension
(Ginsburg and Opper, 1969). \ -

J
3. Intersive quantification: Intendive quantification involves

RBAY

the use of the operat]onal quantifiers 'all,' "some," ‘'one' and
""mone.!" The statement '"All A are B implies that there are more B
than A but the actual quantitativeArelatioﬁship between A and A'
is not specified (where A' = B - A). For example, the statement
"All red squares (A) are squares (B)' implies thét_there)ére more
squares (B) than red squares (A). The actual quant{i;;?be rela-
tfonship, howevef, between red squares (A) and squares not red
(A') is not specified (where squares not red (A') = squares (B) -

red squares (A)). . !\\,,j

L, Class'inclusion: The condition of class inclusion is satisfied

only when both of the following propositions are understood and
accepted: (1) All A are some B and (2) A is less than B, i.e.,
A < B. For example, (1) All of the class of red squares (A) are

some of the class of squares (B); and (2) the class of red squares
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(A) is less than the class of squares (B).

The child actively constructs his own system of operational
classification. |Inhelder and Piaget recognize the importance of
maturation, perceptual factors and language with respect to the
development of classification. They insist, however, that the
act}ons of the child are crucial factors which determine the deve-
lopment of classification. The following is a summary of Inhelder
and Piaget's description of the sequence of stages through which a
child ;roceeds in developing a class system.

Stage 1: Graphic Collections

At the stage of graphic collections the child cannot construct
genuine classes because he cannot differentiate between or coord-

inate intensive and extensive properties of classes. The intensive

!
)

properties involve relations of similarity and difference while
the exten;ive properties lnv?}ye class inclusion relations,.
Sensori-motor schemas a]low.the child to ''see' similarities between
objects and to gathér collections on the basis of these similari-
ties (Flavell; 1963). The child, however, applies the relations

of similarity and difference to the objects by avprocess of
""'successive assimflations,”‘that is, to successive pairs of objects
and not to all of the elements simultaneously (Inhelder and Piaget,
1964) . SuccesgiVe.assimilations lead the child to conslder the
pattern of his arrangement and other descriptive properties of the
material. Sorting is not planned and the criterion of clas;Ifica-

tion tends to shift as new objects are added to the collection.

Essentially what are seen at the stage of graphic collections are

P I A Y

e




spatiél arrangements of the elements to be classified.

Successive assimilations prohibit the proper use of the opera-
tional quantifiers all and some which is essential for mastery of
class inclusion. The young child cannot unite "all" the elements
having a common property to produce a simu]tanéOus whole. It is
even morefdffficult for the child to deal with "some" as a sub-
class.‘ o

The child at the stage of graphic collections fails to
understand that a supraordinate class (B) will always contain more
elements than elther (A) or (A'). Piagét (1952) demonstrated this
dilemma in children with his classlc 'beads' experiment. The child
was shown a box containing twenty wooden beads of which eighteen
Qere brown and two were white. Af;er establishing that the child
knew that the beads were allhwooden, and were of two‘colors, brown
and white, the child was asked which of the'two necklaces would Be
longer — one nfade from the wooden beads or one made from the
brown beads? A chi]d at the stage of graphic collections agQays"
ans@ers '"the brown necklace" and will not be convinced otherwise
even after he has made the necklaces and compared them.

B (woodeh beads)

X

A (brown beads)” A' (white Eeads)
In b}agetian terms, the child fails to grasp B (wooden beads) =
A (brown Seads) + A' (white beads). This is the operation of
addition of classesi Also the child does not undérstand that A

(brown beads) = B (wooden beads) - A' (white beads). This is the
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operation of substraction of classes. Consequently, the child does
not realize A (Brown beads) < B (wooden beads). At the stage of
graphic collections, the child's thinkfhg is irreversible. -This
means, according to Piaget, that the child cannot simultaneously
think of the whole class B (wooden beads) and lt; parts A (brown
beads) and A' (white beads). Immédiately that attention is di?ect-a
ed to the parts, the éhild loses sight of .the whole and: tends to

compare the parts'wlth each other.

Stage 11 Non-graphic Collections

Piaget has characterized the stage of non-graphic col]ecFions
as a quasi—c{asslficatory'stage. The chlld.ls able to form groups
on the basis of relations of similarity and difference and can
divide a supraordinate class B (woéden beads) into its subclasses
A (brown wooden beads) and A' (white wooden beadé). Often the
child seems capable of true classification, but class inclusion
.relationg have not yet "been mastered.

n presentedﬂwith the ''beads" task and asked which of two

T

e wooden bead necklace or the brown bead necklace, Is

necklaces,
longer, the cMN1d at thls stage will initially answer, incorrectly,
that the brown necklace is longer. - Only after constructing the

necklaces does the child cover that the wooden bead necklace is

longer,

Inhelder and Piaget (1964) suggest, that at the stage of non~
graphic collections, the child can connect the subcollections A
(brown beads) and A' (&hite beads) Qith the whole:collection B

(woodenvbeads) provided that the parts are united, i.e., A (brown -

9
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A L
beads} + A' (white beads) = B (wooden beads). Once the parts are
di550ciat;d either In space or in thought the child no longer
associates them.with the whole. The child fails té grasp the
operation, A (brown beads) = By(wooden beads) - A' (white beadsf:

. Aécording to Piaget, an operation is always reversible and he
argues that since the inverse operation A =B - A' « Nt e@ist
for the child, then‘A + A' = B cannot exist at Stage = direct .
operat?on,'no matter how mucg_it may resemble ore. ''"It < in ‘act

no more than {ntuitive union because. it is contingent upon -
temporary differentiation of the collection (B) into the sub-
collections (A) and (A')' (I1nhelder and ?iaget, 1964, p. 50).

The problems experienced by children at the stage of non-
graphic cbflections in.applyingAthé logical quantifiérs all and
some to classes were demonstrated by Ipheldef and Piaget. Child-
ren were presented Qith a series of shapes consisting of two red

squares, two blue squares and five blue circles. The squares were

7ntersper§éd among the circles. The possible hierarchies were:

B_(blue objects)

A (blue circles) 4A (blue squares)
and
- .(////’B (sqdares) ‘
A (red squares) ‘ A' (blue squares)

R
Two forms of questions were asked!éy
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1. Are all the Bs A7 | ¥
i.e., Are all the blue oneé circles?

2. Are all the As B?
i.e., Are all the circles blue?

Inhelder and Piaget suggest that the young child tends to
think both questions are asking whether A and B are of identical
extension, i.e.f i; A (blue circles) = B (blue objects). This in-
éerpretation leads the child to answer question 1, "Are all the
blue ones circles?' correctly. By comparing the extension of B
{blue object;) and\A (blue circlesj the child concludes that not
all B (blue objects) are A (blue circles) because, there are some
blug squares. The false assumption that question 2, "Are all the
ﬁifcle§ blue?"' is asking if A (blue cir?les) = B (blue objects)
leads the child to answer incorrectly. By comparing the extension
of A (blue circles) and é (blue objects), the child answers: ''No,
because there are élsq some blue squares."

Piaget believes that the child's inaccurate thinking in this
situation ig due to a‘fai]ure to distinguish between “includéd in"
and "'equals," a failure to recognize ;hat ”a[l“ of the A (blue
circles) correspond to ''some'' but not "all' of the B (blue objects).
The class inclusion operation A (blue circles) = B (blue objects) -

A' (blue squ ) is not present in the child's thought. When the

child focudes his attention oh the whole B (blue objects), he
‘reallzed- that A (blue circles) + A' (blue squares) = B (blue
s), but when attention is focused on the part A (blue cir-

es), the whoMe 1s momentarily lost from thought and the child
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does not realize A (blue circles) = B (blue objects) - A'(blue
squares) and eohsequently compares the parts with each other,.
Thinking is still irreversible. In summary, the child understands
inclusion when he is capable of grasping that all the As (blue
circles) are some of the Bs (blue objects). The child d;es not
understand inclusion when he interprets the statement that all the
As (blue circles) are Bs (blue objects), as equivalent to, all the

AAs (blue circles) are all the Bs (blue objects).

Stage I1l: Genuine Operational Classification.

The achievement of operational classification becomes possible
with the complete mastery of class inclusion relagions. The inten-
sive and extensive properties of classes are differentiated and
coordinated, part-whole relaéionships are fully understood and the
child no longer experiences difficulties with the logicel quanti-
fiers "all" and '"'some." The thought of the child is at.1a§:
reversible. The equations ,A + A' =B, and A = é - A' can be con-
sidered simultaneously. Both the direct and inverse operations can
be effected.

Processes Underlying the Development of the Structure of

Operational Classification

Throuéh all his investigations Piaget sought to discover and
descriSe the basic processes which underly the development of the
structure of operational claseification.‘ PiageE has described,
for example, the logical operations jnvolved in the child's
cognit[on of simple cla.. hierarchies, i.e., the primary addition

of classes.



Flowers (C) Other Things (C')

Tulips {B) Other Flowers (B')

A

Yellow Tulips (A) Other Tulips (AX)

Y]

In the hierarchy illustrated above, A, B,and C represent pri-g¢
mary classes: A', B' and C' aré secondary or coMplemertary giasses.
For e*amdle, A represents the primary class of yellow tulips, the
secondary cl§s§;k{ Is a '"multiclass denétation” (Flavell, 1963) and
refqrs to all the ;¥§§§§§\gf tullps.gxcept yellow tulips, i;e., red
tulips, white tulips, pink Ehlips, eté. Each cla;s is considered
as an element of the system. .

The child can apply'agcombining (+) operator té the elements
of the sygtem, but it can only be applied to two elements at a

time. According to Piaget (see Flavell, 1963 and Ginsburg and

Opper, 1969), five properties describe how the child can apply the

binary operator to the elements. The propefties are:

1. Composition: The child can uniteISchlasses to form
supraordinate classes.
A (yellow tulips) + A' (other tulips) = B (tulips)

2. Associativicy: The child can combine classes in differ-

ent orders and obtain equivalent results.
A (yellow tulips) + B (tulips) =B (tulips)
and then -

B (tulips) + € (flowers) = € (flowers)

2
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, or alternatively

A (yellow tulips) + (B (tulips) + C (flowers)) =
C (flowers)
Identity: Identity refers to the "nothing'" element which

A\ - '
is present in the hierarchlcal system. When the child
combines th; "nothing'' element wlgh other elements, no
chfpge takes place. A (;ellow tulips) + '"nothing"
element = A (yellow tulips). )
Nedation: Negation implies that for every element in the
system there is another element (the inverse) which, when
combined with the first, produces the "nothing'' element.
A (yellow tu]ip§) + (-A) (inverse of yellow tulips) =

"mothing'' element.

Special identities: Two aspects of special identities

are tautology and resorption. Tautology involves the
combination of a class w%th itself to yield no change,
i.e., A (yellow tulips) + A (yellow tulips) = A (yellow

tulips). Resorption involves the combination of a class

.with the next highest class in the hierarchy, i.e., A

(yellow tulips) + B (tulips) = B (tulips).

In summary, the properties,of cbmpoéition, associativity,
idéntity, negation and special identities describe, according to
Piaget, everything the child can do With a simple class hierarchy.

The processes are integiated, they do not stand alone {Ginsburg and

®

bpper, 1969) .
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Coggjemé%tary Classes

Inhelder and Piaget (1964) suggest that u;derstanding of class
inclusion relations is ”1ogiEally“prior” to the understanding of
complementary classes. Under the gemeral heading of complementary-
classes, Inhelder and Piaget discuss a variety of toples: primary
and secondary classes, the negation of classes, the singular class,

»
the null class, and the Duality Principle. These tpp{cs were of
partfcular importgnCe with respect to the investigation described '

here and will be discussed individually.

Primary and Secondary Classes

In a typical explanation of the relationships which exist be-
tween pr}mary and secondary (comp]ementary) classes, Inhelder and
Piaget refer to a class hierarchy in which B represents“a primary
class of f10wers‘and A represents a primary class of tulips. The
relatlonshlp between B (flowers) and A (tulipsj is,representéd as
A (tulips) + A' (other flowers) = B (flowers). The érimary classes
of B and A refer to élngle classes, i.e., flowers and tulips. The
secondary class A' is a "multiclass denétation” (Flavell; “1963) and
refers to an unspecified ﬁhﬁber of classes which are of the same
rank as the corresponding class A (tulips). The child's under-
staﬁding of primary and secondary classes is de;ermined by class
inclusion principles and is marked by sequential progression through
three developmenta] ﬁtages: graphic collections, non-graphic colléc—~
tions, and concrete operations.>

Negation of Classes

A number of experiments were conducted by Inhezger and Plaget
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(1964} in order'to determine exactly what negétion of claésqs meant
to children. Given a hierarchy of primary classes such as £ > D >
C>B>A, i.e., animals > mammals > canines > dogs > spaniels, how
does the child think about the secondary class A' (the things not )
fA, the thfngs ;ot sganie]s)? Does not -A (nog spaniels) represent
for the child the complement of A (spaniels) with respect to every-
thing, with respect to the next larger class B (dogs) or with
respect to a class intermed}ate in the hierérchy such C
(caninéé)? »
Inhelder and Piaget (1964, p. 140) concluded that in a hier-
archical system of class inclusions, there are two types of
negation which have a general meaning: negation with respect to
the wholeg;i.eg, not -A in‘the absolute'sensé;\\SHd ﬁegation with

" respect to the next including class (which gives the séqondary

~
P

cla§s A' =B -~ A). The child's understanding of negation of classes
was a;tributed'to the orderly development of class inclusion rela-
tions.

L)

~The Singular Class

According to Inhelder and Piaget (l9éh), the’concept of the
singélar class~is closely linked to the idea of comp]ementary>
‘classeé and represents an important aspect of genera] classificatory
behavior. Althoughﬁyoung children do not have great difficulty in
selecting the "uni;Le specimen'', i.e.{ the one that is different,
from an afray of like objects, they do:experienceigreat difficulty

in recognizing that a.set «containing a single element can form a
S

class ozjﬁ1ntuitive collection." A
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The construction of singular ciasses by children and the
effect of numerical disproportion on such classification were ¢
studied by lnhe%der and Piaget. The subject was presented with a
collection of items consisting of four large blue squa;es, four
small Blue squares, three large blue circles, four small blue
e

circles, and one large red circle. The experimenter kept three red
objects (a large square, a small square and a small circle) on hand
to be added later. The child was asked to form classes from the
materials that had been provided. The crucial question for
Inhelder and Piaget was, would the child use colbr as a criterion
for sorting, because in doing so he woglé construct a singular
class.

" Three stages of develdpment in relation.to the construction of
singular classes were identified. Children at Stage 1 tended thﬁ%jQ}
treat the'“uniqué element,'" i.e., the large red circlé, like the

rest of thg_95733Y5\Q?gleqting its special property, i.e., red. |In

some cases the red circle was ignored completely. Children at

EY

Stage 2 spontaneously produced a classification based on color only

‘after the additional red ekements were presented and not before.
Children at both Stage 1 and Stage 2 refused to construct a singhlar
class or collection because 'classifying consists of constructing
collections, and a éingle red circle cannot form a collection"
{Inhelder and Pfaget, 1964, p. 128). At stage 3, children spontan-:
’eously sorted all the blue objects into one class and the single red

object into another. The concrete operations related to construc-

tion of singular classes are established and ‘'‘complementarity
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overrides numerical extension.'' To construct singular classes
children must understand class inclusionirelations.

The Null Class

The entire logic of classes cannot be formulated by the child
at the concrete operational stage. Inhelder and Piaget (1964) have
placed the concept of the null class, the complementary class with
no objects, at the borderline between concrete and formal‘opera—
tional thought. Concrete operations are applied directly to
objects, and since the null class contains no objects, Inhelder and
Piaget asked whether the child would consider the null class to be
on "a par with other classes."

Children were given a number of square, round and triangular
shaped cards; some of the cards had pictures on them and some of .
them were blank. First,'élsponténeous classification of the cards
was requested, and then a dichotomy. According to Inhelder and
Piaéet, if the child understood the notion.of'the null class, he

divided the cards into a group with pictures on them and a group of

blank cards.

Observation of the sorting of cards by the children led to the
identification of four developmental‘stages. At Stage 1, the child
formed graphic collections from the cards; at Stage 2, the child
formed non-graphic collections from the cards, sorting them on the
basis of shape or color (the blank cards were considered to be

o

white cards); at Stage 3, the stage of concrete operations, the

child.could be led to produce a proper dichotomy with the help of

the examiner; at Stage 4a, the beginning of formal Sperational
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thought, the child independently produced a division of the catds
to yield a gFoup of cards with piétures on them and a group of
cards with no pictures on them (blanks). Children younger than 10
or 11 years tended to avoid making a dichotomy of blank and pic-
ture cards.

The concept of the null class is a véry sophisticated idea.
Piaget has stated that the null class contains no objects, and one
cannot help but question whether i% is indeed possible to tesf for
such a concept using concréte manipulative materials. As
Donaldson (1960) has justifiably arqued, the cards represent a
class‘without property, ''cards which have no pictures,' but since

the cards exist there is no null class.

The Dualify Principle

Inhelder and Piaget (1964) suggest that a duality exists be-
tween the ordering of classes and the ordering of their complements,

the relationship may be expressed: A < B —> not - A > fiot - B.

C (living things)
B (animals) B' (not-animals)

A (birds) A' (not-birds)

The child at the stage of concrete operations is very know-
ledgeable abébut the above class hierarchy. The ichild understands:
1. The reversibility of operationsi a situation which

Involves negation or inversion whereby one operation is

y
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cancelled out by a second operation.
B (animals) = A (birds) + A' gzgf—birds) direct operation
A (birds) = B (animals) - A! (nét-birds) jnverse operation

2, VThe reciprocity of relations: a situation in which fhe
combination of direct and inverse operations leads to an
equivalence, not to a cancellation.

B (animals) > A (birds) o
A (birds) < B (animals)

3.  The concrete operational child also uﬁderstands the rela*
tionship which exists between the class of birds and its
complementary class of not-birds. The child knows that
not-birds is ; multigla§s denotation which includes all
the classes of animals (dogs, cats, horses, etc.) whiés,
when combined with the class of birds, exhausts the
contents of the supraordinate class, animals.

At the concreteroperatlona1 stage the operations of negation

and reciprocity have been isolated from each other. In the Law

of Duality, neéation and reciprocity are integrated into a sjngle
system, and this synthesis is a characteristic of formal

operational reasoning (lnhelder and‘Piaget, 1964) . The symmetri-
caf relaffonsﬁ?; between classes and their complementary classes

are not understood by the child until the appearance of formal

operations.

28
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T
liviry t'  qgs l animans birds

v

Not-birds > not-an.n 5
Not-birds = animais + rest of living things
Not-animals = rest of living things
The child at the stage of formal operatfons understands:
animals > birds = not-birds > not-animals
The procedure devfﬁed by Inhelder and Piaget to test for
understanding of the Dual}ty’Principle involved the presentation of
pictures of animals which had to be dividéd by successive dichoto-
mies into birds and other animals and then ducks ;nd other birds.
Responées tp a.series of questians related to the three level class
Hlefarchy were requested from the subjects. The questions dealt
'with the negation of classes, i.e., "If all the ducks in the world
were killed, would there be any birds left?"; the inclusion of
classes, l.e., '"Are there'moré birds or more animals?"; “and the
Duality Principle, 1.e., “Shdw me all the things fhat are not-ducks
and allé;hose-that are not-birds' and then — ''Are there more liv-
ing things which are not-ducks or more liv!ng things which are not-
birds?" - - ' a
Féur developmental stages were identified. At Stage l,'the
subject was able to sort the ;lasses ducks, birds not du;ks, and
animals not birds, buf could not answer any of the questions
‘correctly. At Stage 2, the subject eould sort the classes and

answer the questions dealing with negation of classes. At Stage 3,
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the contrete operational stage, the subject could sort the classes
and answer the questions dealing with negation of classes and quan-
tification of inclusion. At Stage 4, the formal operational stage,
the subject answered all the questions properly and solved the
Duality Principle.

Research Related to the Deve’wqmgﬁt of Classification

The questions raised v it" ~spec* to the development of
classi%ication by this inve: .«. =~ - primarily concerned with:
(1) the operational stages of classificatic.n development and the
order in which children acquire classification concepts; (2) class
inclusion principles associated with the child's underétand{ng of

»

class hierarchies; and (3) the development 'of classification skills

in learning disabled children. .

Research Related to the Operational Stages of Performance and the

Seduential Acquisition of Cliiéificafion Concepts

Numgroﬁs studies have replicated and validated inhelder and
1Pféget's (1964) original experiments and described pre-operational,
intyitiQe and concrete operational stages of behavior with respect
to the development of various classification concepts in young
‘children. Age related stages of classificatory behavior, similar
.go thosé proposed by Inhelder and Piaget, have been réborted for
free classification (Annett, 1557; Frith and Frith, 1975; Kofsky
and Osler, 1967}; class inclusionv(Dodwellg 1962; Elkind, 1961;
Garrettson, 1971;'§oblnsoh, 1975) ; and multiplicative cléssifica-
tion (Overton and Jordan, 1971; Parkec/?nd Day, 1971; Siegel and

Kresh, 1971; Loveij, Mitchel) and Everett, 1962).



A fundamental assumption of Piaget's theor* of the child's
construction of a class system is that of a sequential acquisition
of -lassification concepts. The increasing ability of the child
to use complex logical operations ks the key factor®which deter-
mines the order in which classification concepts are mastered.

One of the most extensive studies carr?ed out to obtain infor-
mation regarding the order of difficulty of élassification tasks
and to determine whether the order of developa;nt of classificatfon
concepts is -the same for all learners is that of Kofsky (1966).
Since thé preéent investigation was particularly concerned with the
order of difficulty of classification tasks with respect to achiev-
ing and learning disabled childreny the Kofsky study will be
summarized im some detail here. Based upon her interpretation of
Inhelder and'Piagé}'s (1964) theory, Kofsky (1966) hypothesized:
that elevev}consecutive steps m;rk the child's progress to a com-
plete understanding of hierafﬁhiéal classificatiﬁn and the
inclusioﬁ relations which exisf betweén different levels of the
hierarchy. A

ngen concepts, descMbed by Kofsky, were related to the
coﬁstruction of the class hierarchy: (1) resemblance sorting, the
child groups two objects together because they are alike in some
way; (2) consistent sorting, the child groups more than two
bjects; (3) exhaustive sorting, the child extends his grouping to
é:ll the objects he considePs to be equivalent in some Qay; (4) con-

‘servation, the child relies less on physical proximity as‘a

criterion for grouping because he realizes that such groups are
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transitory; (5) multiple claséymembership, the child recognizes

that objects can belong to more than one class; (6) horizontal

D

classification, fhe child groups objects on the basis of different
attributes; and (7f true hiera}chical classification, the child
selects single attributes and then combinations of these attri-
butes as the criteria for grouping. ‘ S ' \
Kofsky also described a group of four concepts related to the ;

‘child's undérstaﬁaing of class inclusion. Tﬁese concepts involved: ‘ i
(1) the use of the logical quantifiers "all'' and 'some;" (2) the
addition of classes to form a supraordlgate claés (A +.A' t
(3) the more/difficult subdivigion of the supraordinate cla nto
its compopent parts (B - A' = A); and (L) the realization of the
reversibiiity of the operations (A + A' =B) and (B -~ A' = A),

. and the‘understanding that B is always greater than A, i.e.,
(B > A), leads to the mastery of the class ‘inclusion principle.
. . i .
Kofsky's predicted sequence of develOprentvbf classificatory skills

Is given in Figure 1.

TSRS PIEUPERE St

The ''steps'' of the developmental sequence were ré& slated by

-

~- Kofsky into e*perimenba] tasks. The tasks were admin’ =
122 children aged four to nine years. An attemp as made to
determine: (1) that the order of difficulty of thesc tasks cor-
/respoﬁded to the dgvelopmental’sequence described by Piaget (as
-_literbreted by Kofsky) ; and (2) that children who had acquired a
| rule at a given point in the sequence had mastered all of then
‘preceding rules. Results of a scalogram analysis of Kofsky's

’ |
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(a) There was a significant correlation between S's
age and number of tasks maﬁtered;

(b) the order of difficulty cbrresponded to the
" predicted order;

(c) thefe was no set order of mastery such that the
passage of a more difficult item invariably
implled passage of all the easier items;

(d) for each task there was no age difference among
Ss who made different kinds of errors.

(Kofsky, 1966, p. 191).

Kofsky's results indicated that lndivfduals vary in the
sequence of-mastery of cognitive tasks. Kofsky's findings and the
prediétions she maqe about the sequential development of classifi-
catioé abilities have been criticized in the ]iteré&ure (Langford
and Berrie, 1974). Perbhaps one of the most creditable explénations
of Kofsky's results and the probléﬁs which she encountered in her
investigation is that of Flavell (who sups{vised Kofsky's (1966)
work) and Wohlwill (1969).

Flavell and Wohlwill considerea the Issue’of'whether childreﬁ
acqulrg all cognitive structures in an invariant sequence or whether
the ordér of acquisition differs among individual children. They
suggest fhat the most ﬁ;ambiguous way to state the relationghip {
which exists between two cognitive acquisitléns A and B,bwhich

‘emérge in the order A then B, is to say that A enters the child's
competence prior to B. The only way to infer whst is iﬁ the child's
competence, I.e.,what the child knows, is to meagure the-overt pro-

" ducts of the child's pefformancé and this involves numerous

difficulties. Flavell and Wohlwill introduced the notion of viewing



Piaget's stage theory in terms of a Fompetence-perfo}mance mode
not too unlike the llnguist's competence-performance model of
language developmenf (Chomsky, 1964) . Knowledge of a concept may
exist in competence even though that knowledge may not be manife;t—
-ed in performance.

Flavell and Wohlwill believe that an invariant order of emerg-
ence is associated with "implicative mediation' relationships. For
example, consider two cognitive acquisitions A and B; which emerge
in the order A then B. First, A develops and then at a later stage

. P v
B develops. The perfor.. ice of B implies the performance of A,
because A by definition Is part of B. At some time during develop-
ment, the young child will be capable of A but not B. At no time,
however, will the child be capable of B and not A.

This is the type of relationship, according to FlaYell and
Whohlwill; that exlsts between the concrete operations and formal
operations postulated by Piaget. Since the concrete operations H

serve as the objects of formal operations, the child who has not

constructed the concrete operations related to a gliven concept,

could never be capable of formal operational thinking related to

that same concept. }If tﬂoAcognftlve acquisitions A and B are pre-
“dicted to emerge in a fixed order for all children, investigators
will want to test the prediction. This situation arose in the

ofsky (1966) investigation.
i .
With respectAto the developmental acquisition of classifica-
tion skills, Flavell and VWohlwill (1969) suggest that Kofsky's

(1966) prediction of the order of‘emergence of some pairs of skills

\
1 ¢
s
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was empirical and could have been wrong. Other pairs of skills,
however, may well have been associated by the '"'implicative media-
tion' relationship described above.

For example, she (Kofsky) tested the prediction
that children would acquire the ability to group two
like objects together before they acquired the abil-
ity to rccognize that such grouping should be
exhaustive, i.e., that each and every object possess-
Ing the common attribute should be put in the same
pile — none should be left apart and unclassified.
But it now seems clear that no empirical data could
possibly contradict this hypothesis, because being
able to think of putting all the red objects on the
table together in a pile logically implies that one
can think of putting some of them together, while
the converse does not hold. Any empirical deviations
from this logically necessary sequence have to be
attributable to measurement error or other diffi-

culties. ) .
(Flavell and Wohliwill, 1969, pp. 86-87).

Kofsky (1366) concluded that the Eest picture of development
may not be obta}ned wfth the scalogram model. The model is based
""on -~ assumption that an individual can be placed on a continuum
at ; point that di§criminapEs the exact“ski}ls:he has mastered from
those he has never been able to perform'" (p. 202). Scalogram

per%ormance aspect of development described by Flavell and Wohlwill

(1969) .

Children are no doubt  capable of a broad range of behavior.

Their ability to dembpstrate understahding of particular concepts

'is probably influenced by a number of factors présent in the actual

test situation. The importance of several of these factors (along
with a few precautions about over-emphasizing them!) are discussed

in the-next section.
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Research Related to the Concept of Class Inclusion.

Elkind's (1961) study is typical of those carried out to
replicate Piaget's (1952) experiments designed tq assess the ability
of children to additively compose classes. One hundredtfhildren,
aged five to eight years, were presented with the traditiona)
"beads'' test. Elkind reported three age related stéées in the de-
velopment of the chiidren's ability to deal with class inclusions.
The stages were identical «to those of graphic collections, nor-
graphic collections and concrete operations described by Piaget.

Gates (1975) investigated children's understanding of the
logical quantifiers '""all' and ''some.' Tests patterned after
Inhelder»and Piaget (1964) were administered to children ac 4 eight
to eleveﬁ years. A linear relationship was found between age and
perfor&ance. Scorés for questions'Tﬁ?blvigg the use of "all" were
higher than for questions involving the use of '‘some."

Wohlwill (1968) demonstrated that performance on class inclu-’
rlsion tests is influenced by perceptual factors. Class inclusion,/;“
problems were presented to children aged five to seven years in the
traditional maﬁner using pictorial material {the child was shown
pictures of four owls and two pigeons and asked, '"Are there more
birds or more owls?'') and in avpurely verbal manner (theFEh?ld was
asked, "If | had four owis-and two pigeons, wﬁuld ] have\mvréﬁgy:ds
or more owls?').

The purgly‘verﬁal preseﬁtation of the problem was significantly

easier for the children. Further investigations led Wohlwill (1968)

to attribute the superior performance on the purely verbal condition
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to a ''verbal facilitatiqn effect'' which tended to weaken ''the
subclass comparison set engendered by the perception of majority
a‘nd minority subclasses in the pictorial conditMns' (p. 462).
These findings are not consistent with Piaget's (1967) suggestion
that children find class inclusion problems easier when concrete
objects are present not, when concrete ob]ects are absent.

Other investigators (Tartarsky, 1974: Ahr and Youniss, 1970;
Winer and Kronberg, 1974) have also reported that modification of
the form of the traditional class inclusion tasks in ways that
reduce contradictory perceptual cues, facilitates performance.
Ahr and Youniss (1970) guggest that '""at some points in the child's
development an operatlon‘may be available but expressly.retarded
dependént upon variables effectiwe in the concrete situation"

(p. Yh2).

We are reminded at this point of the competence-performance
aspect of development advocated by Flavell and Wohlwill (1969).
KnoWledge which is present in competence may not be manifested in
the child's performance due to factors such as: (1) complexity
and familiarity of task materia[s; (2) fhe amount of relevant and
irrelevant information present in th;ﬁtest situation; and (3)
memory and attention. These factors, as Jamison (1977) suggests,
are pot-always easy to control in Piagetian testing.

Experimenters should exercise caution, however, with respect
to oversimplification of te;t situations to elicit khowledge oéL
concepts. It Is easy to be trapped into situations In which eaé;

tests produce clever children. Piagetians suggest ''performance
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can easily induce an overrating of competence' (Sinclair-pe-Swart,

1969, p. 335).

The Development of Classification in Learning Disabled Children

The writer has bee% abie.to locate very little information in
the iterature regarding the development in learning disabled
children of .classification skills_as described by Piaget. Klées
and Lebrun (1972)'compared groups of normal readers and dyslexics
with respect to performance on Piagetian class Inclusion tests.

The severity of the reading problem of the dyslexics constituted a
major learning disability for these children. The investigators
found that the dyslexic children were very inferior to the normals
in acquiring the notion of inclusion of classes.

Kirkbride (1977) studied the development of Piagetian logico-
mathematical concepts (conservation, classiflcation, seriation) and
spatial'concepts in achieviné and learﬁ?ﬁg disabled children. A
total of 117 children were involved in the project. Twenty of the
children served as normal controls and 97‘of the <hil- ere
learning disabled. A control group and five dysfunction groups,
i.e., (1) reading disability, {(2) arithmetic disability, (3) be-
havio: disabllity, (4) reading and arithmetic disability, and
(5) reading, arithmetic and behavior disability, were identified at
two age levels, ghe younger than nine years six months and ore
older than nine years six months.

‘Performance on three Piagetian classficiation tasks (Additive

Composition of Classes, Multiplicative Classification and the =

" Duality Principle) was measured. The concepts of additive
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composition of classes and multiplicative classification appeared’
to develop more slowly in the learning disabled chl]dfen than In

the achieving children. The majority of learning disabled children,
however, dfd demonstrate operational pe;formance on these two tasks.

The learning disabled children experienced great difficulty
with the Duality.Principle task. Of the 97 learning disabled
children tested, only four reached the stage of concrete operations.
Within this group'of 97 children, 52 were above the age of nine
years six months, and would be expected, i.e., by comparison with
the chronological age rahge reported in the literature, to be at
the sta : of concrete operations. Only thrée of these children
were, in fact, concrete operational. All of the oldest control
children were either at the stage of concrete operations (10 per-
cent) or forma) operétions (90 percent). The Tearning disabled 9.
children involved in this—study lagged behind their normal peers
with respect to the acquisition of concepts necessary to deal with
(1) the quantification of the fnclusion Eelations of the three level
class hierarchy, (2) the notion of the ''mot" class, and (3) the
symmetrical relationship between classes gnd thelr complementary o
classes.

According to Inhelder'and Piaget (196L4), the development of
classification is essential to the development of logical and
abstract thinking in the child. Consequently, classification skills
may make an important éontribution to the development of complex
mental activities of the child such as the ability to read (Elkind, T;“Q;

%

1967, 1969; Housch, 1972; Furth and Wachs, 1975) and to perform’
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arithmetic operations (Hood, 1962; Piaget, 1972; Furth and Wachs,
1975) Several studies have indicated that Piagetian classification
tasks are good predictors of achievement in reading (DeVries, 1974;
Heathérlf, j972; Simpson, 1972; Smith; 1971, Kaufman and Kaufman,
1972). Correlation studies by Freyberg (1966) and Kaufman and
Kaufman (1972) have found that Piagetian clqssification tasks are
also good predictors of achievement In arith%etlc. Dlsturbéﬁées in
the development of classification skills of children may be refﬁect-
ed in their reading and .arithmetic performance., |

Factors Which May Influence the Development of Classification In

~

Learning Disabled Children

Some insight into the problems experienced by learning disabled
chiidren with respect to classification tasks may be gained from
consideration of: (1) some aspects of Inheldér and Piaget's (1964)
theory of the development of classification In normal children; and
(2) some aspects of the established lite-ature :e%arding the
etiology of learning disabilities. Accc-ding tc Inhelder and Piaget,
the notions of classes and tomplementary classes are not preformed
concepts present in the child at birth. The childfé knowledge of
classification grows out of acting upon objects in the environmeht,
putting objects together to fdrm c]a§ses and then taking those
classesﬁapaft. Mental operations result from the inter;;lization
of thesé physical actions of the child. The mental pperations‘are
tﬁen érganized to form the classification structure.

Inhelder and Piaget postulate that the actions of the child

are the cruclal factors which determine the development of

¢
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classification. Other factors, however, such as maturation, percep-
tion and language may be '‘necessary but not sufficient' for the
completion of the classification structure. In normal children it
Is assumed that maturational processes, perceptual abilities, and
language are unfolding as they should. L;;rning‘di§abled children,
on the other hand, are often characterized as exhibliting perceptual
and linguistic problems and as lagging behind theirrchronological
age peers (of the same measured Intellectual potential) develop-
mentally.' The possible'impact of deviation in maturation,
perception and language upon the develobment of classification In
learning disabled children will be discussed for each factor
separately. | )
Maturation

Piaget (1977) suggeﬂts that mgturation of the centfal nervous
_ system plays a fundamental role in cognitive development by creating
conditions which open up possibilities for intellectual growth. The
actualization-éf these posslbiiities ""demands not only the action of
the physical environment (practice and aéqulred experience), but
also the educational influence of a favourable social environment,'
(Inhelder and Piaget, 1964, p. 5). From the Piagetian posltlon; it
could be hypothesized fhat deviant maturation of the central nervous
system could delay intellectuél growth by failiné to provide the
condigions under which such growth becomes possible.

There Is a wealth of literature which ra!sesvtﬁe question of

impalired neurological funétloning In learning disabled children

(Meier, 1976; Cruickshank and Hallahan, 1975). Neurbfogical damage



in these children is not usually attributed to actual organic
-~ lesions in the brain and central nervous system, but rather it is
afScussed in terms of minima) brain dygfunctlon. The syndrome
known‘as minimal brain dysfunction is probably the most hotly de-
bated issue with respect to the etiology of learning disabilitles.
Proponents of minimal brain dysfunctlon as a causative factor In
| learning disabilities focus on the so-called "soft signs' or
behavioral manifestations of impaired neurologiq@] funct{oh, I.e.,
perceptual, integrative or temporal order sequénqing problems, etc.
As yet, the evidence that learning disabled ch[ldren do not
learn because of malfunctlonind central nervous systems is far'f;om
conclusive. . Nonetheless, the research in this area cannot be
ignored (Knights and Bakker, 1976).. The disciplines of neuro-
physiology and neuropsychology'are }apjdly developing. In time, IQ'
is possible, that definitive evidence of maturational and biochemi-
cal factors related to the central nervous system\which can affect

the learning processes of learning disabled children will emerge.

Yo

Perception

Piaget suggests that cognitive functioning has two aspects,

figurative and operative, both of which involve actions. The actions

Involved in th; operative aspects of cognitive functioning result Pn

actual ''changes or transformations of reality," (Ginsburg and Oppér(

1969, pp. 152-153). According to Piaget, for the child to know an
object, he must act upon, construcf, transform and reconstruct the
object. These activities on the part of the child lead to the pro-

-

duction of operational schemata which enable the chllJJto comprehend
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information.
The actions involved in the figurative aspect of cognition
enable the child to obtain a ''copy of reallty4"”(61n burg ard Opper,

1969) . Under the rubric of flguratkzi\fognlt{on Plaget Includes

perception, imitation and mental Imagery. Perdeption functions
through the senses and enables the child to obtain a'copy of objects
in the Immediafé environment. Imitation is the process which allows
the child to reproduce the actions of persons and things in the
immédiate envi;onment. - Mental imagery refers to the internal repre-
sentation of ;bsent objects or events.

According to Inhelder and Piaget (1964), perception Is llinked
with ”actioanéhemata of a higher orde},” i.- operative schemata,
which Influence perception at every level. Since .Inhelder and
Piaget have described normal development, it is assumgd by the
writer that the perceptual’ development to which they refer Is nor-
mal. Inblearnlng disabled ch}ldren perceptual development may not
always be normal. Cruickshank (1972) has stated that "learning.
disabilities are essentially and almost always the result of per-
ceptual problems baséd on the neurological system" (p. 383).

The perceptual dificit hypothesis of learning disabilities,
particularly as it relates to reading disabilitles, has been
recently challenged in the literature by Vellutino, Steger, Moyer,
Harding and Niles (1977). These authors regard verbal deficlits as
the major cause of regdingjdisabllities. A large and Tespected

body of research, however, suggests that many le3rning disabled

children!do exhibit perceptual dechits.



The contribution of sensori-motor deficlits to children's
learning disabilities has been reported in the reseafch of Barsch
(1965), Getman (1962), and Kephart (1960). Frostig (1967) and
Frostig and Maslow (1973) have dealt extensively with visual-motor
disturbances in learning disabled children. Intersensory integra-
tion probiems of Iearn]ng disabled children were initially
discussed by Birch (1962) and Birch and Belmont (1964) and more
recently Koppitz (1977) has reported the major significance of
intersensory integration problems In learning disabled children
requiring long-term special education. Deficienctes in the (
temporal ordering and sequencing abilities of learning disabled
children have been studied by Bakker (1920), Johnson and Myklebust
(1967), and Kirk and Kirk (1971).

Inhelder and Plaget (1964) suggest that at the very.early
stages of classification children pegcelve similarities .and differ-
ences among the objects to be classified. Due to perceptual
deficits, which they may experience, the ability of .some learning
disabled children to perceive snmllarities and differences ‘may be-

impalred, and consequently thelr progress with respect to the

development of classification delayed.

+

Language

Inhelder and Piaget (1964) suggest that the devefopment of the
operatfonal structure of classification is closely associated wltﬁi
the development of language. The Piagetian view, ho&gver, with
respect to the relatlonship between the development of logical

v &

thought and language is clear ... '"language Is not the source of

4s



logic, but is on the contrarx structured by loglc,”‘ (Sinclair-de-
Zwart, 196,, p. 395). According to Inhelder and Plaget (1964);
language may “accelerate the formation of classes' by helping the
child to center attention upon the Important details of the classi-
fication tasks. This Is particularly true when the child must
cope with multiplicative or complex classifications, such as those
!nvelved In the Singular Clase and Duality Principle tasks, which
require a shift from one classification crlterlon to another when
dealing with the same objects

The Singular Class task requires the child to classify geo-
metrlc shapes on the basis of three different criteria, I.e.,
shape, size and color. Language‘may help fhe child to shift from
one elassiflcatlon criterion to another, and enable the child to
overcome the distraction of perceptual cues when the 15 b]ue
objects and the single red abject are to be classffled on the basis

of color, In order to construct the Singular Class. e

The importance of llnguistlc analysis of class Inclusion tasks

has been recognized in the literature (Sh!pley, 1979): Well

deve loped lenguége skills and verhal mediation (Hagen and Sfanovlch
1977) would appear to be very Important ln deallng wlth the Inclu-
sion relations of the class hierarchy lnvolved in the Duallty
Prlnclple task. At the concrete operational stage of this task
consistently correct labeling of the three subclasses,»ducks, birds
andcnheranimals and- the supra-ordinate class animals Is essentlal.
At the formal operational stage of the Duallty Principle, the child

must deal with abstract classes, i.e., not-ducks, not-birds, and

)
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of dyslexia.

47

nog-aqlmals ;nd-the complex relationship animals > birds = not-
birds > not-aﬁf%als. The writer suggests that the child must have
well developed language skills to reach the concrete and formal
6peratlona1 stages of the Dual}ty Principle.

" #wllahan and Kauffman (1976) suggest that as a group Jearning
dlsabledxcgllaren have more language problems than normal children.

Recent publications (Vellutino, 1977; Vellutino, Steger, Movyer,

‘Harding and Niles, 1977) have emphasized (perhaps over-emphasized!)

the importance of language problems in reading disabllitles.

Vellutino and his colleagues suggest that, in contrast to percebfual
deficit hypotheses of reading disabilities proposed by Birch (1962),
orton (1925, 1937) and Johnson and Myklebust (1967) among others, *

a verbal deficit hypothesls of fers 'the most convlnclng explanatlon

A

\
" Reading disabilities appear to be very complex disorders and

probably both perceptual and linguistic factors contribute to them.;?ﬁ\\
The present writer agzees'wlth Fletcher and Satz (1979, p. 73) who
suggest that ... ''the current state of)reéearch in this area
(reading dlsab!ilties) s such that no upitary deficit hypothesis -

5 . )

can truly be accepted or rejected as comp]gtely explanatory.' Some

of the research cited by Vellutino (1977) 1n support of a verbal

deficit hypothesis of reading disability is presented here,

however, as [llustrative of the-types of Ianguage problems which
some learning disabled children may experience.
Vellutino (1977) suggests that both indirect and dlrect

evidence Is ava!lable in the literature to support hrs’verbal



deflicit hypothesls of reading disablility. As Indirect evidence,
Vellutino cites studies by: ) Rabinovich (1959, 1968) who found
that, generally, poor readers Aid not perform as well as good

jiha! measures of intelligence; and (2) Huelsman (1970)

l:and 3:  .;f: ch (1966) who reported that the ﬁerformanCe of
;was often Inferlor to that|of good readers on the
,'veE;?J‘ 'é v?l g . but n!} an the performance subscales of the
Wechsler Iné&fligence Scale for Children. |

Vellutino has also Rroposed that research by himself and his
assocliates provides Indirect support for a verbal dgfléit hypo-
thesis of réadlng dlsabllify (Vellutlno, Steger and Kanéel, 1972;
Vellutino, Smith, Steger and Kaman, 1975). Vellutino and his
colleagues have compared the performance of good and poor readers
on ® varlety of visual recognitlon tasks. The tasks. arevdescrlbed
as: visual-visual, l.e., copying geometric designs; visual verbal
i.e., copying and naming scrambled letters and words;.and verbal~
verbal, i.e., pronouncing words. The ;nly tasks upon which the
reading groups differed were the verbal-verbal tasks. The authors
concluded that these results contradicted a perceptual deficit and
supported a verbai deficit hypothesis of reading disability. The
results and conclusionsrof Vellutino and his colleagues have been
challenged by Fletcher and SatzA(1979) who have quqstioned the
construct validity of the tasks employed and test ceiling effects.

As direct evldencq to support the hypothesis of a verbal
" deficit as the mg&&& cause of reading disability, Vellutino (1977)

-has réfefred to a number of studies which relate reading problems
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to disturbances In the ﬁeﬁant!c, syntactic and phonologic aspects
of language.“ACCOrding to Vellutino, the close association between
semantic factors and reading disability is demonstrated by research
. which suggests that poor readers experience dIffICulty with "rapld
automatic.naming'' tasks, and exhibit deficliencies with ?espect to
the storage -and retrieval of Information In short ;erm memory .
Among studies clited by Vellutino In this regard are those of
Denckla and Rudel (1976) and Perfetti and Goldman (1976).

Denckla and Rudel (1976) employed I"rapid automatic naming"
tasks to compare the perfo}mance of normal and poor readers (aged'
seven to 12 yea;s). The poor readers were less aﬁcurate and
required more time to generate labels fof objects, colors, letgers,
numeréis and words which were presentéd visually,

The éerformance of poor and good readers (in both fhe third
and fifth grades) on measures of semantic éncoding and verbal
memory was com;ared by Perfetti and Goldman (1976) . . These investi-
gators concluded that poor readers did not make use of a linguistic
code, l.e., implicit labgling, to précess Information fn short-term
memoty as efficiently ?5 good readers.

Vellutino (1977) su?gésts that syntactic development is défl-
cient in poor readers. The work of Fry {1967) and Schulte (19675
Is clfed. These Eesearchefs reported that poor readers in the
second grage were characterized by deficiences in “verbal flﬁency,

séeaklng vocabulary, organizational and Integrative skills, .

abstract usages, ggimmar, and compleiiﬁx_ff;zfntence structure"

(“ .

(Véllutlho,~lg77,.p. 34“)1. | égi\\\%



Vogel (1974) also reported deficiencies in the syntactlc

'

abilltles of dyslexic children. In a subsequent inves;igation
(Voge],‘1975), she found signlflgant correlations between recep-
tive vocabulary and reading compn;henslon in normal read;rs but nét
in dyslexics. Vogel suggested that the reading disabled child

. »
'"because of his syntactic deficiencies Is unable to comprehend the

o4

relational aspects of words and therefére Is blocked from fully
utilizing the semantic ;nformation he possedses' (Voge]—(1975)
cited n Cummins and Das, 1977, p. 353).

Phonologic deficiencies have been observed in reading disabted
children and have been éssocl;ted wlth thef;llnablljty to dlscrf-

minate speech sounds (Veran, 1960 1961). Blank (1968) and -

Shankwel ler and Liberman (1972) have prBposed that, in the absence

of real deficienciés In auditory acuity, reading disabled children”

can hear the acoustic differences between minimally contrasted
words as well as other children. Vellutino (1977) suggests:

. poor readers may have less abillity than average
readers to explicate phonemic differences in simi-
lar sounding words that they |mplicitly discriminate

. poor readers may be more sensitive to the
acoustic (sounds of words as wholes) than .to the
phonemic (sounds of parts of words) properties of
such words ... (consequently) poor readers would be

_able to perceive rds as syllabic or articulatory
‘units but have }ttle or no awareness of the word's
ure ... The severity of some
children's reading problems may be.related to their
conscioy$ awareness of the phonetic structure of

) " (Vellutino, 1977, p. 346). C-

(



Summary and Conclusions

The

discussion of Piaget's theory of the development of the

operational structure of classification and the review of the re-

search presented here Indicated;

o

&

2.

<

3.

Loglical thinking in the child depends, in‘paft, upon the
deve lopment of a classification system.

Classification orig]natés in the sensori-motor activitles
of the child. The development of clas%:fication involves
fﬁe abllity of the child to construct a class hierarchy
and to_understana ;he Incluﬁlon relations which exist
bet;;en levels of the hierarchfl Mastery of class inclu-
sion requires an understanding of ghe permanent inclusion
of the parts in the whole, and the use of the logical
»quantiflerég "all" and "'some.!'" Plaget describes four
developmental stages in the child's constrﬁction of a
class system. ’Two.bre-opefational stages are followedlby
a concrete opératlon;l\ind In some cases‘a formal opera-
‘tional stage of genuinq/classiflﬁgfion.

ol
As: the chjld actively constructs .his own classification

v,

system, he deals with the notion of, complementary classes.

4
Particular instances of complementary classes which are

" relevant to thls lpvgftTgatIon and which were described

N

above are: (a) ndiat%on of classes and the singular

class, concepts which develop durlﬁg the concrete opera-
tional per}od; (b) the rnull class,é? concept which

" ¥
o
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develops agtthe borderline between concrete operational
and formal operational thought; and (c) the Duality
grlnciple which includes a concept which extends into the

formal operational period.

The research has indicated support for the sequenti
.

“development of pre-operational and operational seages of

behavior describe by I'"sget for the varlous claggiflca—
tion tasks, i.e., Additéve Composition of Classes, etc.
The research is spmewhat controversial @’Eh respect to
fhe sequence of mastery of the various éfassification
concepts, and the order in which they emerge in uhg{pgr=.
formance of the child. .
Research has demonstrated that in some cases‘performénce
on class Inclusion t;sks is influenced by pgrceptual and
linguistic factors.

Classification coﬁcepts may be essegx}al for academic
achlévemgnt in reading and arlthmé%?éi

Aécording to Piaget, maturaqjgg, perception and gspeéially
language-may  be factors4wﬁ(cH $re necessary, but not suf-
ficient, for the cqmp]ptféﬁ of the operational séructure
of classlflgatlbn. C |

The literature indicates that the population of learning
disabled chiidten is very heterogeneous. The ghlldrenT

demonstra}e maturational lags, perceptual and verbal

deftcits. . B *



[ B

' leafhipg disabled children would seem to be a worthwhile éﬁdébyour.

9. There is some evidence to support the fHeory that learning

disabled children lag behind their normal peers with
s - : A
- réspect to the developmeé’ of classification skills.

» ~In conclusion, learning disabled children constitute a very
3 E Y

fheiérogeneous population. These children have been characterized

g

"In the literature as demonstrating maturational Iags: perceptual

deficits and language problems. There is certainly no consensus
- ~

- as to a single cause of learning disabillty.

)

The development of classification sk}]ls Is, according to
Piaget, essential to the development of logical thinking.ln young

children. Again and again, Piaget has stressed that it is the

‘actions rerformed by the child on the objects in his environment

that are cruclal to the development of classification concepts.
Piaget does emphasize, hawever, that maturation, perceptual factors
and language make Important contributions to the development of

classification in the chj]d: Classificgtion appears to be‘a type

.

Ki
of mental activity which is vulnerable to many factors with
. : | S
respect: to its proper development. Slow and/or poor development

of clégyﬁfication skills may be a general characteristic of
. ) | ‘ & .
learning disabled children and not confined to children with a

specific tyﬁe of learning dtsability.

JTh%astudyfof the de?elépment of classification skills in
: i

v
oD

Do the.égassification,skllls of learning disabled chi]dreqt

develop In fhé same ﬁay as the classification skills of normal

e -
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i
children, but at . >lower rate? If learning dlsablemi'en

lack classification skills, Is this lack reflected in deficits in *
other cognitive abllities such as memory? The present Investiga- N
L4

tion sought some answers to these queﬁions. , %“_g

A
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CHAPTER 11!
REVIEW OF RELEVANT MEMORY THEORIES AND RFSEARCH
" The literature of human gemory res’earc‘h is enormolus and
'cc;n‘tAinues to increase. The review presented here includes qn‘ly
research pertlnent to the present-study and will consider: (l)’
definitions Zf memory; (2) information processing’ quels of memory ;
(3) developmental aspects of memory; (4) the use 07 ]eVels of pro-

cessing models to study memory developmeq.t in children, (5)

investigations of memory abllltles in learning disabled chilaf‘eﬁ"' LR

and (6) factors which may influence the development of mnemonic
strategies In l&arning disabled childrenjg "

Definitions of Memory "

.Nhat is memory? For decades scholars have attempted to pro-
vide precise defini'tions of the phenomenon known as memory.. Research
has led to th'e‘: analysis and definition of a number of aspects of

memory, but no one all inélusive definition that’ adequately des-

cribes memory -has emerged. ﬁany investigators in 'defi'ining memory é
postulate an intrinsic bond between memory and knowledge. b@
Piaget (196L4) has suggested that ... '"Memory seems to be a
speciay-.l‘v case of intelligent activi,ty, applied to the reconstruction
of the%past” (p. 16) Plaget and Inhelder (1973) defined "'memory

« g [

in the Stl"lCt sense” as memory for speclfic events, meaningful and

Unon-meaningful,' which the rememberer' feels were personally experi-

s

enced by him; and "memory in the wider sense' as the retention .

e

@ 3 “' " \’\

+ by the rememberer of the meaningful products of Ej ~ognitive

o~ -
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actlvities, Thé‘cognltive ""'schemas' acquired_by the subject are
'"'eonserved" in memory. , . | ,
. Tulving (1972) also distinguished two types of memory, episodic
memory and semantic memory. Episodic memory , accordlmg to Tulving,
Wmey
Is concerned with ‘th ;ec;gtton and storage of "information about
tembbrally dated episodes or events, and temporal-spatial relations

among these events.'' Semantic memory, on the other hand, is the

organized body of knowledge which a person possesses'' about words

o

and other verbal symbols, their meaning and referents, about rela-
tions among them, and about rules, formulas, and algorithms,for

the manipulation of these symbols, concepts and reiatiohé“ (pp.385-A
386) . |

Meachum (1972), after a comprehensive review of n’cent

:Amerlcan and Soviet theory and research regarding ‘memory , concluded

that memory can be ... "conceptuallzed as an epiphenomenon of vari-

~ous cognitive activities such'as tlassifying, rehearsing, labeling,

visual Imagery, and sentence elaboration' (p. 205). Much of the
research tends to endorse the viewpoint that memory cangpt be dealt
with as a single entity and cannot be separated from other mental

pro'\ &es. Memory should be studied In relation to the myriad cog-
\s/ . :/‘

nitive oagrations thax appear-to contribute to the functioning of
memory In human be)ngs g

lnformatlon*ﬂr'tesslng Models of Memory.

The introduction of anormasjon processing models of mémorv
(Broadbeht 1958; Atkinson and Shriffrin, 1968) has led to remark-

able progress in our understandnng of the psychology of human

14
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memory.” These models emphasize, in varying degrees, two aspects of

information processing, either structure or process.

Structural Models.

Information processing models of memory which are oriented
towards structure (Murdock, 1967, 1972) tend to describe’the flow
of information through a compartmentalized system of memory stores,
i.e., sensory stores, shori;term store and long-term store:
Speclflc characteristics of the different stores determine the
amount of inforpation'processed as well as the manner In which in-
formation is processed. Distinctions between the stores tend %b
be most frequently based on”features such as entry, maintenance and
format of information, stoé%&%apacity, rate of informatlon loss,
the durabiilty of the memo}r'trace and method of Infbrmation
retrievalj “ | -

Levels of Processlng Models.
LS

Information processing models of memory which emphasiie pro-

cess are chiefly.concerned with the processe§ or strategies
involved in the encoging, storage and rétrieval-of anormatjon.
The process model of memory which was of primary Interest in fhlsr
investigation was the levels of processing model! of Craik and
Lockhart (1972). |

Craik,aﬁd‘Loékharf questioned the adequacy of a mgltistore
theory 6f meéz}; and propo%fd a levels of‘processing approach as

an ai;ernative framework for memory research. According to Cratik

and Lockhart, the analysis of.incoming perceptual stimuli or in-

formation proceeds through a hierarchy or ''series of sensory stages

e
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to levels associated wlth matching or pattern recognf;ion and
finally associative stages of stimulus enrichment'" (p. 675). The
Jdepth of processing' is related to the degree of ''semantic or

| cognitive analysis' to which information is subjected. The per-
sistence of the memory trace 'Is a function of the depth of
analysls, with deeper-levels of analysis associéted with more
elaborate, longer lasting, apd stronger traces'" (p. 675).

Since its introduction in 1972 thé levels of processing model
" has been modlfled by Cfaik and Lockhart and their colleagues
Originally, Pg;cébtual analysis was viewed as a contlnuum with In-
coming stimuli proceeding thréﬁéh a fixed series of analysers
r;nging from str;ctural to semantic. Proéesslng stopped when the
analysis pertinent to the task was achieved. Craik aﬁd Tulving
(1975) suggest that the series of analysers postulated by Craik
and Lockhart (1972) could'nét lie’on a continuum since structural
analyses qf stimull do not necessarily shade into semantic
énalyses of the stimuli. -

Lockhart, Craik and Jacoby (1976) proassed~that the ''physical,
phonemic and semantic characteristics of wor;s” reside in a hier-
archical organlzatlon of discontlnuous ”qualitatlvely coherent":
encoding domains (Sutherland, 1972). The hlerarchy of domains
proceeds from '‘shallow" structurél domains to “deeper“ semantic
domains. Processing proceeds from one damain to another. Memory
traces which 5re by-products of processing In deeper semantic

domalns are more persistent than those p-oduced by processing in -

shallower doééins. As in the 1972 levels of processing model,
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Lockhart, Craik and Jacoby (1976) retain the notion of 'depth'' as a
qualitative measure of the type of processing to which stimull are
subjected. ''Greater' depth continues to be associated with ”deeﬁer“
précessing.

‘Processing may also occur within a domain, according to Lock-
ha?&, Craik and Jacoby (1976), and 1s referred to as ''elaboration"
or‘“spread“ of encoding. The degree of elabération depends upon
the amount of processing of the same general type that is required
to extract meaning from a stimulus. ’Elaboration enhances the ‘
accessibility and memorabillty of an event. |

Craik and Lockhart (1972) proposed that meanlngful stimull are
processed to a deeper level and are better retained than le<s mean-
ingful stimull. This Is due to the ”compatlbﬁl!ty” between .the
familiar stimuli and "existing .cognitive strdc‘&res." It was also
noted that,”the effectIveness of a retrieval cue depends on its com-

N

pat!bllity with~the ltem s |nitnal encoding or, more generally, the

N\,
N

extéﬂp-to which the retrléyal situation relnstates the learning
‘contént“ (p. 678). Craik and Lockhart did not, however, give major
consideration to retrieval of information from memory.
The original and modified versions of the Craik and Lockhart
(1972) levgls of processing model have been.cﬁallenged In the lit-
erature. Both Eysenck (1977, 1978)‘aqu§addeley (1978) have
_criticized the failure of Craik and Lockharf'to Incorporate an in-
| depeﬁdeﬁt @iﬁsure of processing depth and elaboration into their
model. . | o ' aag

_ Typlical iInvestligations of levels of processing Involve the

v
~
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presentation of a series of orlent?ng questions and stimulus words.
The orienting questions induce the subject tb process the words to
oné of‘several levels of processing, i.e., physical, phonemic, and
semantic. Eysenck (1977) points out that classification of word
feafures and attributes as physical, phonemic and semantic Is ad
hoc. This arraﬁéement does not provide a-satisfactory index of
either depth of encoding ér e]aboratlon. ”Thereb}s dangef of using
the retention-test performance to provide Infq:matlon about the
depth of processing, and then using the alleged dep*h of processing
to 'exp]iin' the re;gntjon-test performance, thus pioducing a
vicious circle" (p. 30).

Eysenck and Baddeley both péint to  lack of attention to output
processes as a major inadequacy of the levels»of processing theory.
Craik and Lockhart (1972) emphaslze’input operations such as the
‘€ype of instructions given to the subject and‘pbe natureag: the
gfimulus when they describe the memory'trace. Eysenck (1578) sug-
gests ... '"'the greatest understandlpg of an inte(yening varlable
such as the memory trace is likely to emerge from é simultaneous
consideration of input and output operations' (p. 162).

Lockhart and Craik (1978) have. taken thé comments of their
critics under ainsement. They admit, for example, that the lack
of an Independent measure of depth does limit the leveis of process-
ing approach, and that {hefe is a definif%rggoblem of clrcularity
~in the descriptive logic. Lockhaff and Cr;?k, however-, argue that

their 1972 levels of processing model was Introduced as an alter-

native framework for memory research and stress the Vheuristic value



of their original statement.' The model has indeed geﬁefated re-
search, been modified as a result of the findings, and continues to
appeal to stldents of memory.

Developmental Aspects of Memory.

L3

What, in fact, memory developmentvis really the development of

has emerged as a very debatable issue In psychology. Piaget (1968)
has propoéed that the activities of the memory are Insep;rable from
~the structural activities of the intelligence. "The schemata used-
by the memory are borrowed from the Intelliqénce, and this explains
why they follow one another In stages cor(eépOndIng to the subject's
operational leveJ”>(Plaget and Inhelder, 1973, p. 382). Further to

this, Piaget and Inhelder suggest that the memory trace Itself may

actually change over time: ' A -

The memory is a store of ‘information that has been
encoded by way of a process of perceptive and conceptual
assimilation. The information itself, however, depends
in part on the code ... Memory changes in the course of
a subject's development do not simply reflect the level
of his'encoding and decoding powers (i.e., strategles):
the codeé itself is susceptible to change during the
constructfon of operational schemata. This explains why
the leve! of memory organization differs with age,
reflecting not only the coding level of the subject, but
also the transformation of the code in the course of
retaining the memory.

‘ (Piaget and Inhelder, 1973, cited by -
Brown, 1975, p. Ilh) '

Piaget (1968) d%scrlbes a developmental course.for memory which
progresses,from recognition to reconstruction ‘to evocation, i.e., ~N
recall, Recognltlon memory is a primitive process which derives
.

@\sgnsorl-motor actlvnty. Recognttion memory requires that the
-vébject be present and ''consists oﬂfpefgelving“the latter as some-

thing known."' . Reconstructive memgryiﬁg an early form of recall that
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Involves recall by "actions Instead of images." Reconstruction
restores ''the supposed genetlc order of the formation of memories
(actions —> schemata —» memory images), simple recall reverses
the order by starting from tﬁe images' (Piaget and Inhelder, 1973,
p. 391). .

Piaget (1968) emphasizes the developmental importance of re-
constructive mémory. Imitation, according to Piaget, is a f = of
reconstructive memory. The imitation of a model is involved. Evo-

cation memory or recall requﬁrcr some. form of mental imagery or

language. Some form of symbo:ic functlion or so % vof opera-
d!‘tional or pre-operafionél representation is esse:tial for the
development of evocation memory . ﬁ\ﬂgét conciudes that memory has
two components, one figurative, the other operative. The figura-

| ,
tive component is perceptual in the case of recognition, Imitative

+ in the case of reconstructloﬁ and involves mental ihagery In the

* case of evocatfbh or recall. The operative comoonent consists of
'actjon '"'schemas' or representative ''schemas." The ""'schemas'' may be
- elther pfe;operatlonal or concrete operational.

. Flavell (1977) has related the developmeﬁt of memé?} io“the
development of four catégorles of phenomena, basic processes, know-
ledge, strategies and metamehofy. These topics will be diséussed

separately.

Basic processes refer to the ""hardware'' of the memory system

‘and include recognition and recall. Recdgnition memory has been

detected in very young babjes, recall seems to emerge during the
. . "A .

-

Y -~y .

late infancy pérlod. Flavell has proposed that the development of

gbese’baslc,proceSSes may be‘vfrtually'completed by the end of the
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sensori-motor stage of development.
The knowledge a‘person possesses determines to a great extent
S
what will be stored in‘memory dnd retrieved from memory (Brown,
1975; Chi, 1977; Flavell, 1977). To advocates of the theory that
memory may, in fact, be “applied cognition' (Flavell, 1971) the
developmental implications of the dependence of wc-~ry on knowledge
and understanding are clear:
Older individuals will presur. 'y store, retain and
retrieve a great many inputs better or differently than
younger. ones, for example. slmply because developmental
advances In the content and structure of their semantic
or conceptual systems render these inputs more familiar,

meaningful, conceptually interrelated, subjeet to gap-
filling, or atherwise more memorable to them.

(Flavell and Wellman, 1577, p. 4).
Strategies.are the ''|potentially conscious* acts that are avail-
able to and used by a person‘to facil}tate remembericg. Storage
strategies which include rehearsal, or;anization and elaboration
have been studied in some detail (Brown, 1975; Chi, 1976, 1977;
j
*Flavell, 1970; Moely, 1977; Hagen,/Jongeward'and Kail, 1975).
Retrieval'strategies such as memory search and decision making
processes(have not been studied extensively (Kobasigawa, 1977).
Flavell (1970, 1977) suggests that strategy formation proceeds
through a series of developmental stéges. At the initial stageiih
thelfoungvchild cannot executg.the strategy even when cargfully-in—
structed to do so. A ‘medlation deficiency'" is said to exist. At
the next stage, thé“chlld can and will:execute the strategy when

-

fnstructed to do 'so and memory benefits accrue from its use. The
5 -
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child will no;ﬁ however, execute the strateqy spontaneously at
this stége. Tgis behavior pattern wit- respect to strategy use js -
¢alled "production deficiency." At the final stage of strategy
developﬁ;nt, the ¢hild will execute the strategy spontaneously on
his own initiative.

N The formation of the mnemonic strategy known as category
. organization-appears to follaw a developmental course similar to
fhet described by Flavell, Organization has long been recognized
as a factor of central Importance with respect to memory p:rfor-
mance. Bousfield (1953) reported the tendency of subjects to
cluster wordS‘presented In a random fashion into conceptual cate-
gdrie§ for purposes of recall. Age related‘trends in the use of
category organization for recall have been reported by Niemark,
Slotnick and Ulrich (197i); and Hbely, Olsen, Halwes‘and Flavell
(1967), among others.

Moely (1977) suggests that children between‘the ages of five
and nine tend to exhibit, In varying degrees, production deficl-
encies wl th respect to the use of category organization for recall.
Children between the ages of 10 and 11 frequently use category
organi;ation as a means‘of‘dealing with recall tasks. Moely
attributes _the superio:{be#iefmanee~e#~the older children to their
increased knowledge of semantic categories’

| The study of the jmportance of various types of strategic be-
havior’ln relation to increased memory efflciemcy appears to be

N one of- the most promising areas of developmental memory research.

. Y ‘e
Met \ fers to knowledge about:the memory. Flavell
etamemory rele s nowle ?e a ﬁé@; y

S



(1977) guggests that young children seem to develop : sitivity

for situations that require an effort to store and retrieve Infor-

mation. As children grow older, they develop the ability to assess *

thelir own memory capabilities In a realistic and accurate way
(Kreutzer, Leonard énd Flavell, 1975). When children begin to
monitor their memory experiences, they become aware of what makes

some memory tasks simple and others difficult., |In addition as

children grow older they seem to realize which types of strategies '

~are most appropriate for different types of memory tasks.

The Use of Levels of Processing Models for the Study of the

Development of Memory in Chl}iren.

[

Researchers have begun to use the Craik and Lockhart (1972)‘
levels of 5ro;esslng,model to study the &evelopment pf memory in
children (Kirkbride, i978a; Lupart, 1978; Snart, 1979; Geis a"d,
Hall, 1976; Owings and Baumeister, 1975).,vésgmentloned in the
introductory chapter of this thes.i- reatu;estof the levels of pro~
cessing approach fo memory whigh haie It‘atiractlve to
: developmentallgts are: (1) th;.conc;rn;ylgh the}mental oﬁerétions

-l
e

or activities carried out by the subject at the time of stimulus .,

encoding and to a lesser ‘extent at the time of information rgttge—"

val; and (2) the notion that memory involves‘the aséimilla;ionmof

e

Incoming Information to the subject's éiistihg knowledge base

(érown, 1979; Reese, 1973, 1976). . « 657,

Naus, Ornstein and Hoving (1978) considered the developmental
implications of multistore and-depth of processing memory models.

They concluded that both models were equally useful for. the s@ggy

TN
; .

G

\
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of deliberate or voluntary memory. The levels offprocesslng mode |
was considered to be superior, however, for .the study of |nvoluntary
or “automatic memory processes. The superio#lty of the levels of
processing mode | in this regard was attributed to the emphaslthne
model places upon the interpretation of Incoming information in
‘terms of the sdbjecffs current knowledge base.

The most comprehensive study of t- Jevelopment of memory in

nermal_chlldren using the levels of pr ess g ;pproacnvis perhaps -
tnat ef Snart,(iga,). A leyels of prdteSSlng t#sk was® administered
to 50 children at each- of three age 1¢yeks i.'. slx years, dl‘;".;\‘
years, and 16 years Sugn:flcant dlfferences for total reca]l-."'f |

@

J were found'betqggsgjhe snx and 11 year old cniédren and between the
six and 16 year old\ﬁgiddren At all age levels,’ reca[] of words ' _
prgeessed at th!ssemantIC;level wasﬁsuperlor to recall of words
‘processed at either the’phoneﬁic or physieal 1evels.. The hierarchy
of recall for words~brocessed at physical, phonemic and semantic, f

Y levels proposed by Craik and Lockhart (1972) r.e., semantic >
phonemic > physical was substantiated by Shart's s tudy.

Geis and Hall (1976) presented a levels' of procegsing task to
cnilﬁren_ln grades one, three and five. Processing oM’tho—

graphic, acoustic and semantic characteristics of the yords was

_involved. Depth of encoding was significantly related .to recall
and the stud% provldeg}dlrect support for.the.levels of processing '
theoryl Gefs and Hall, however, did not obtain a signiflcant main
'f effect fer age wnich [s tne usual f]ndlng ;ith lncreasing'age d

levels.
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a Y v : v
‘ Following the administration of levels of processing tasks to v

students in grades two, q;;1r>and Sjgluand in Junior and senior

‘lj :‘:Q high school, Owings and Bau"‘els'té" (1979) reported significant

"age trends in recall. Semantic encodnngs were more often recalled*

\
_than efther phonemlc or ﬁﬂMpical encodings (which did not differ
. [ v, i
.slgmfncantly) S ':&&499 oy ‘ . A vv B

Klrﬁbride (19783) compared th; perﬁvrmance of achieving and
A
learnlng dnsabled chltﬂfﬁn on a Ievels of processing task Ten §
.. « 4
achievnng and ten ]earnrng dksab1ed thldﬂeﬂ at each of three age

levels, eight to ngne years,'lo to 11 yeﬁfé and 12 to 13 years

f
were tested Results Qiiﬁhe s tudy inducated that (1) total recall

R Yo k, s ]
of the achleving th?ld“ ﬁ”as signlficantly superﬁor to that of the
A 4

Iébrnlng disabled ; (2) for both achiécxhg and learning ,
-dlsabled chlldren signlflcgnt dlfferenq’{ for total chall were

’ foiﬁﬁ between the youngest and the middle groups of children and
‘between the youngest and oldest grouns'of chleren; and (3) both’

the achieving and learning d?:abled children recalled most words at

o

the semantic—level: The children did_not, however, recall more Y,

\
phonemi< than physical level words. ! - s

The studies using the Ievels of processing model (Craik and
Lockhart, 1972) to ‘investigate memoryJ;::elopment in children-have
usually found age related trends in fteevtecall performance. Older
children r~~all more infofhation xhan'younger children Generally,
chlldren at all age Iévels recall more words processed at the

a} . o

semantlc levef than at elther the phys}cal or phonemIc levels.

:; This finding doe not ;Kig- t previous lnvestlgations which
T RAN s & ~E% B ;

LT
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suggest, that In tests of free recall, young children tend to re-

calF the phdamemic attrlbutes of words, while children aged eight
. ‘. . ,
yeags'and older tend So'~‘,;¢cal1 semantic attributes (Naron, 1978;

2, ~ :

“e‘g!’in Learning Disabled Children
A“” .

- %rgesen (1975) Sugge'sts ‘t‘h‘t the, most reliable flnding, with

Hasher apd Clifton; 1974 ,
,b'-.’ ;.A; A'

Investigationg of Mem

- o
srespect i:o the memory performance of ]fharning disabled ch?ldren, is

that these children tenﬂ7 to do more poorly on memo?‘y tasks than
%

“ normal children. The reasons g . this” poor perfdrmance, howgver,

- o - R T v
are no‘;’élear The inferior memory zﬁhity of learning dlsabled ) “’t
&
childrecn} has been at;rlbuted to factors such as- llmited .m‘emory

l\',»

capa;\ty, %nd the inefficient use of mnemoni & str%gies

/ Hallahan (1975) reﬁa number of investlgatlons yvhlch

¢
. o
_éssess’d the short term audltory and vnsual memory capaclty of

Bt

- -

'VTearning disabled children by measuring the overt end products of.
. " :w
memory. The majority of studies reviewed by Hallahan were not well

documented with .respect to details of the sample populations and

. ! . . Iy
‘the results of the investigatlo@}/\nre conflicting. - For example,

Dornbush and Basow (1970) studied visual and auditory memory in

good and poor readers and reported no significant dlj/f'erences while

w

Bryan (1970) found that learning disabled and normal children did

Stanley end Hall (1973) found the visual memory of dyslexic child-

. - q
differ with respect to visual and auditory memory performance.

Alwitt (1963) Investigated visual memory processes in disabled and
normal readers and found no differences. On the other hand,

ren Iinferlor to that of normal chlldren.‘ Differences In-

) -
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performance by disabled and norma} readers on palred associate
learning tasks were reported by Goyen and Lyle (1971) but not by
Craik and Goodsell (1968). ‘

Anvestigations dealing with the ability of learning disabled

3

_ children (prlmarily children with reading problems) to use control i

processes, i.e., mnemonlc strategles, were necent]y reviewed by

- Torgesen (1978, 1980) and Torge‘EP and Kall Jr. (1980) These%

$
authors concluded "that the resu]ts of the investigattod”were quite

consistent, and indicated that;many,learnipg dlsabged children do

_&not use vaf‘ous mnembnic strategfes (verbal labeling, rehearsal and

»-

. cat:;or}zatjon) as efficiently as their normal peers. The fqllow-‘lp
ing st;dies are representative %g‘thqge discu;sed by Torgesen (1978,
1980) and Tordgesen and Kail, Jr. (1980) . | »

. Tarver, Hallahah and Kauffhan‘(1976) studied the developﬁent

of erbal ‘LbeEing and rehearsal strategies in reaafng disabled boys

at three age levels (eight, 10 and 13 yEars) Control groups

matched with/the reading disabled subjects for age and 1Q were In—

[ 4
—
cluded in ‘the §tudy. “The test materlial cons!sted of a hornzontal

‘\l.

array of plctures, presented one at a_time, add then turned face
-

down. Subjects were asked to locate the position of a probe 'ﬁi&
ptcture in the horlzontal array Results‘lndlcated that both total
~recall and primary recall increased with age. At the youngest age
level, however, only normal subjects demonstrated a primacy effect.
Tarver, Hallahan and Kauffmah eoncluded that: ' reading disabled
_children were not as efficient as normals with res;ect.to the use

of verbal labeling and‘rehearsal;rand (2) compared to normals,

—®

69.



u.poor reaq‘fs , "&' : .

reading disabled children follow the same developmental progression

with respect to‘the use of rehearsal, but the rate of development
of the strategy is slower. ~

Deficient usg, of verbal'labeling and rehearsal strategies by
reading disabled chifdren has also been reported S§>Blfnk agd
Bridger (1966), Kastner and Rickards‘(l97h)’and Torgegpn and

Goldman (1977). The latter investigators found that Instructions

"t
to rehearse eliminated the dnf’erences in recall between good and
» ‘ B N

Torgesen and Houck (IgBO) studied the use of rehe

A s

gles in sequentnal memory tasks by Iearnung disabled chl]dren with

auditory sequencing yrob}ems, leagping disabled children with dnf- .
- Te ¢

£ferent types of processing problems, and normal children. The

groups were matchﬁd fo} age and 4Q. The tasks involved the

presentation of digits at rates of four per second, two per siﬁond

;'bne per Second, and one ﬁér two seconds. The performance of the

poor memory g;gup was inferior to that of the other two groups.

N . , o ,
The groups by rates Interac®™on was significant since the perform- fsgv'
v ! - h _ - TXFE

i

ance of both learning disabled groups declined. as the presentation

,rate Fur the dlgits slowed from one per second to one per two

- w’.»"’: ;'ﬂ\‘l
seconds. Torgesen (1980) suggests ... “dlfficultles in the appli-

catiom of efficient task strategies may be a general characteristic

‘of learning disabled children, even across groups that have:

different kinds of specific processing problems™ (p. 366) . Sfmi]ar

A‘fihdings.regqrdlng inefficient use of rehearsaf.strategies by

‘heterdaeneous groups of learning disabled children have been

rate-
[y
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, readers were ellminated when the children were given brief tr!ﬁnlhg

. S
reported by Baaér (1977) and Cohen 'and Netley (1978). | ,
of particular importance to the present ‘Investigation are o
L 9

studies which have looked at the abillty of‘*earnlng disabled chi¥d~

ren to use more elaborative encoding. strategﬁes such a categorlza- '

o

tion. “Parker, Freston and Drew (1975) compared ‘the memory . K X

performance of normal’ an‘,learnlng dlsabled chlldren aged elght to 11
Y

years as a func$1on of Input organizatlon. Children in both groups

r‘

were of average lntelllgence : The learning dlsabled children demon=*""

: ,hcent or more retardatlon with respect to grade
G ‘,\.

.Qcadem1c achlevement The‘chlldren were presented

'placememt: an

with organlzed and un- orgaﬂd‘ Tists of words. Performance on free
recall tests |ndicated~that learn!ng disabled children could not

take mnemonlq,afyantage of externally.organlzed material.’

R Tbrgesen (1977) presented poor and goed readers in the ?oerth

! » s -
. u}ﬁ.

grade with 24 pictures representing Pour categories of objects.

During .a tﬁ0°minute study period, the chlldren were encouraged tog

move the picture§ about or to engage in any other acti&(ty which

they felt would assist them un remenberlng the objects. ‘ Not only

- did the good readers demonstrate recall performance that was super-'
-

for to fﬁzt of poor readers,. but.they also were more Incl!ned to

{roup. the st!mulusﬁnategalglnt -categories during the study period.

o

Torgesen found that differences In recall between good ahd poor

-~ {

\ln the use’ ﬂf category organtzatlon as a mnemonlc strategy. Deficl-

encles In the abtlity of learntng dlsabled chlldren to use category .

» Lt ‘ ’ ’ : : P
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clusterlng as an ald for the recall of information have also been

reported by Bauer (1979), Uellago and Moely (1979), Torgesen,

=
ﬂ w v .

Murphy and lvey (1979), aﬁd ang, Wong and Foth (1977).

Factors Which May Influence the Use of<ﬂnemonlc Strategles by

,Learnfng Disabled Childrén !

o4
v " - "
R
d P .

JWith respect to the lnefffclent use of mnemonlc strategies by
learnlng d+sabbed chlldren Torgesen (1980) has “cons idered t‘!
posslb]e ¢ontnlbutlons of verbal deflclts and the slow development

C.g W
*d& various task’ strategles°' Labellng, rehéarsal and categorlzatlon

s

i are all strategles which |nvolve verbal skllls allure to use

" - “a
‘7

these strategles COuld be attributed to Vinguistic problems
(Velluting, 1977) ‘*Parformance dlfferences between. normal and-
learning disabled chlldren have been elelnated howeyer, when  the
“latter have been given Pnlef tReining in the use af mnémonic strate-

"+ gles (Torgesen, 1977; Torgesen and Goldman, 1977). Torgesen (1980)
s P .
suggests that ... "If the initial differences between children of

-

different learning skills were due solély to relatively stable
differences in basic linguistic skllls,qlf would seem that minimal
, tnalnlng should not_have such. a pé&erful effect ‘on reduclng differ-

ences between groups'' (p. 369).

Flavell (1977) sugéests that the development of cognitive

strategles'proeeeds through sequential stages. Mnemonic strategy

»developmenir;;;\BQCur more slowly"ln learnlng dlsabled ¢hildren a

\

than in normal chlldren (Tarver, HalFahan and Kauffman, 1976)

-
i r,‘

Accordlng to Torgesen (lSBO),.learnl|g disabled chlldren may "\-

. hot use mnemonic stritegies as effectively as normal peers because

-t
"
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the former have only recentiy gﬂg:ired the basic:skills necessary

for the executlon of the strategies The learning disabled children

may have had insufficient time to practise‘the skills in an

organized way to asslst iearnlng Torgesen~§‘ggests that: the

f

qulred to execute the strategles“ (Torgesen, 1980, p 369) such

iﬂfif classificatlon skills and their possibie,&pfiuence,

investigation. - -
« i

,§ummary and Conclusions

The theory and research reviewed in this chapter has indicated: -

-

ik Mewdry cannot be defined as a single entity and cannot | 3

separated from other mental processes. ‘
Hemory s deveiggﬁentai in nature. Piaget (1968) suggests
- that memory ‘and fhteiligence are inseparabie The
operations (strategies) involved in memory processes are
derived from cognitive*structures, which develop in the
child during the sensori-motor, pre-operational, concrete'

operational and formal operationai periods of cognitive

deveiopment Accordingwto Flavell (1977) the development

. of memory can. be expiained in terms of the deveiopment of

. four categories of phenomena, i.e., basic processes, .
\ ld

knowiedge stnategieg\and me tamemory .
.- “ N Y - ‘
A f.,‘"s ESEEE A
; . -35T§5¥3§fv‘-%1; ‘. . - -
RN N z ‘
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* 7 ment of mnemonic strategies.

8.

. It has been suggested (Reese, 1973, 1976) that the devel-

T Ao ‘ .
disabled'children may. be related to the slow development -

‘oA

opment of me@ory"!ght be studied by merging a theory of

. Q »
development, sué& as Plaget's, with a levels of processing

mode } of memory such as that proposed by Craik .and Lock-

hart (1972). Features shared by these models’ ‘ﬁﬁch make

L]
them ‘compa¥ible for research purposes are: (a) concern

with mental operations.or activities carried out by the

subject’pt the time of stimulue encoding and decoding; and
(b) thé notion that _memory involves the assimilation of
incoming Informatton to the sngect s exist'ng knowledge
base (Browe, 1979) . - g
The results of investigations that have assessed the short-
term auditory and visual memory capacity of learning
disabled children by measuring overt end products of
memory have been conflicting. o

Researchers Qhe hSQe studied control operations, i.e.,

strategles, used by learning disabled chiidren to recall

Information have reported-Félrly consistenttsesults.

i Learning disabled children do not seem te employ . ,

mnemonic strategies as efficiently agifhelr normal peers. .
Research has Indicated age related tygnds in the develop-

There Is some evidence of slow development of mnemonic
trategies in Iea?hing disabledf;h\ﬁgren
The slow development of mnémon!c strategles ihviearnlng
N

N
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_ classification skills us?ng a.PIagetian test battery

of the baslc.COgnltlye sklils required to execute"the
strategies (Flavell, 1977; Torgesen, 1980) .

In conclq§|on, there is a very real and lmmed/pte need for
Information about the memory abilltues of learning disabled child-
ren. The comprehenalve study by Snart'(l979) iuggests that€Sr=
levels of processing approach is appropriate for the‘study of"
memory development in normal children. The work of Kirkbrlde
(1978a) suggests that the levels of processing approagch Is useful
.for comparing’ memory development in achievnng\an% learning dlg-
abled childreg,

The lev

. &_proces% model provides a means for studylng *

atg,gues used by acT\ievmg ahd ﬂﬁrning disabled

R}

the processe

children to enooae and retrieve information. Theqhodel'mlght also

provide a means for relating the use of a moemOnic strategy‘such Y

as categorization (whioh appears to be involved in semantic pro-

cessing) to the level of development of classifrcatioo structufes

frlom'.whivch, a.ccoroi_ng ;to Pipgel, &Pﬁ mnerv:oofc strategy’ Is_-.::!er;ged. °
An Investigation of the retlatlonship between memory abf}lity

and thq,operative level of development of c)asslflcation skills ‘n

achiewng and learning disabled cthren ‘based on the lnformation

pre%ted above wou.ld involve: (1) the use of a levels }?f process-

1

ing Mask to measure recall in situations where categorfzation L. X .
i PR T
would’ appear to function as an appropriate encodlng strategy and .é,‘

sretrieval cue;, and (2) the assassment of the operatlve level of -7,

-~ _ R
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In the past, the relationship between memory ability and the
operative level of development of cognltﬁlve concepts has not
usuélly been svt.udl'ed in the.way proposed here, bl.;t rather in the
manner proposed by Piaget (1968). Children are presented with
stimulus models such as seriated arrays, and- their inmediate and

long-term memory for the mbde’l-s measured. Accuracy of memory for
L

the model has then been compared ‘to the operatlonal level of devel-
’

opment of seriation skills in chﬁ;ren Piaget's memory research
te 0"

and the work of others who hav%:nvestigated the relationshlp
3 o

be(wet;n memorwbd cognltive ‘de

Iv. o , w

—
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TN CHAPTER 1V

A ,.

THE‘RELATIONSHIP BETWEEN OPERATIVITY AND MEMORY e

‘An integral link between cognitive development and memory*
been postulated by Piaget and his colleagues (Piaget, 1968; Plaget
and Inhelder, 1973) and also by students of constructive memory
(Paris and Lindauer, 1976) The research of the Plagetians and the
constrUctivists deve loped independeptly but they share similar
views with respect to both‘t2§.bature ;hd develdpmeht of memory.

According to Piaget, the activities of the memory and the
intell!gence“are Inseoarablé§ﬁthe thfdd's memory ahrf}ties are
’ integrally 11 nked to the operational schemata he possesses (Piaget

’ . . ) PR o )
and Inhelder, 1973). The two major‘tenets of Piagetian memory

theory are: (l) chlldren at different stages of cognitive develop— .

‘a

ment will remember st1muli dlfferen;ly, and (2) the lndividual

’

child's memories will change in accordance with changes in the

oberatlve level of cognitive deveIOpment In the chnld Plaget 5

e

memory theory- is of ten referred to.in the research as an ope?at:ve

memory theory. " : ‘
. - . o <
Students. of constructive) memory agree with Piagetians that

;Imemory depends to a great extent upon knowﬁedgehand cognitive
action&t lndnvnduals tend to remember best i%formation'thatwis
organized and meanlngful In the constructivist's view, l?forma4

‘tlon Is not slmply ”copled” |nto memory at the time of input nor

"copleﬂ" out of the memory at the time of retrieval . . . fthe
.. ) .
act of comprehendlng and encoding lnto‘memory is a Plagettan

asslmllatlon-type process of construction of en 1nternal conceptual

- B ——

%
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representation of the input ... (and) retrieval is conceptualized
4s an equally active and assimilatory process of reconstruction’

(Flavell, 1977, p. 192). Research in the area of constructive

memory has only“eceﬁtly begun (Paris and Lindauer, 1976, 1977).

Piaget's Memory Résearch.

Piaget and Inhelder (1973) used many different stimuli to
study the’ relationship between memory andeperatlety, among them
va » -
were seriaxed arrays, matrices, examples oﬁ;clqss lntersectlons, ’iﬂ.
cause and effect as egldenced by* levers and'transmttted motion,
end 5tr&Etures involving spatial configuratfons e;d‘transforma-Of
Vtions .
ﬁ‘ . The. smost stn&king support for their memory theory was
obtained by Piagét and Inhelder with experiments using’ serlated
’arrays. 'Children, aged three to ‘eight years, were shown ten
" sticks o;Vdifferent lengths aeranged in a correctlserial'order, K
The cﬁildcen were told to look at th?%arrangement ;ery carefully
SO tha? they could reproduce it (dra; it) at.a latey time. The
children were” asked. to draw the array one wfek after its presenta-.
tion and agaln after a period of eight months.
The" different age groups remembered the sti@ylus dlfferent]y
The children did ?ot»remember the perceptual model,'but rather
»they remembered the‘way that they had aSS!ml]ated the model to
their nndlvidaal operational schemata (Plaget 1968) The drawungs
made by the chlldren depended upbu their understanding,of seria-
tion. Three to fgu{ year olds Indlcated no signs of the original

\
orderlng. they tended to draw Ilnes of equal lenqth or lrregular ' .-



(e

. structured than It was before and which gives rise to a new Emégeqw
. Ld {

hatcﬁes; five year olds drew lines arranged in unmatched pairs,
representfng alternating short and long sticks or they drew trip-
lets of three short sticks followed by th(ee lon§ sticks; six
year olds drew small series of sticks, but nev;r included ten

\

sticks In the series; and seven and eight Yeér otds d the ori-

ginal array in a seriated order. The age difference in memory

<

¥ pé}&grmance gprfesponded to the age di;ferehcej‘ ted when the

1

¢ s

» . L

8 hitdren were administered a seriation task requiring the spontan-

ﬁ‘% ‘ A ‘
®ous construction of a seriated array.

The longitudlnalﬁdata available from th]s experiment. lndlcated
that, after eight months, 7“ percent of the children produced draw-

-lngs deplctlng more highly ¢esiated arrays compared to.their one
week drawlngs, and in 26 percent of the children mémory remained
g .
+ stable.. No regressJons in memory occurred. . s
) ‘

Plaget coqtends that during the eight months‘period, the ex-
perience of comparing objects of different sizes résplted in the .
‘developm?ht of schemata of hlgbef‘level igrlat:on tn many of tﬁp‘
‘ c»h.ildzr;e':. Th_Q:S‘e? ne"w‘ schemata subsqql‘nently served as the cod?for- _
deloding the memory. The final memoryfs a decoding but ... "It

is a decoding of a codg which has changed, which is better

_whtich symbolizes the current state of the operational schema and

nof what lt'was-when the encoding was done" (Piaget, 1968, p. 12).

-

qullcatlons of Pl;ggt s Memorx,Research

l\_
/'ﬁ { fhe memory research of Plaget (1968) and Plaget and Inhelder

(1963) has pronpted a numbiz:?g,repltcatlon studies -Hgny gf ‘the

-

. .
° . -

) ) -
P - .- L. . R P - [ —— .
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studies have focused on immediate and long-term memory for seriated
arrays {(Dahlem, 1969; Finkel and Crowley, 1973; Altmeyer, Fulton
and Berney, 1969) but several have looked at memory for the con-
cepts of horlzontality, verticality and spatial transformation
(Liben? 1974; Furth, Ross and Youniss, 1974). Liben (1576) has
provided an excelleng) comprehensive review of the major findings
of a number of these investigations. Details of the research will
not be presented here but rather a summary of Liben's conclusions
about them.

According to Liben, the literature lends general support to
Piaget and Inhelder's 6perative theory of memory. The most solid
support for the theory is derived from cross-sectional research
involving groups of children at various age levels. C€hildren of
different ages do seem to remember stimuli, in a manner which runs
parallel to the development of related cogniti?e onerations des-
cribed by Piaget. Results of longitudinal research which has
investigated memory improvement in individual children are less
conclusive. Sure children do exhibit long-term memory improvemgnt
as measured by the accuracy of reproduction of test stimuli. The
incidence of long-term memory improvement is not nearly so great as
that -ported by Piaget and Inhelder (1973). o

One replication of the Genevan memory research has ;articular
relevance for the present investigation. Trepanier (1978) compared
the performance of normal and learning disab'~d children aged

seven to 10 years on Piagetian memory tasks. Normal and learning

disabled children were matched for age, sex and 1Q. All of the

3
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-

children demonstrated concrete opera r-' -t° ng as assessed by
the Goldschmidt and Bentler Concept , <essm:r’ . it-Conservation.
The performance of the learning disabled children on the visual
sequential memory subtest of the Illinois Test of Psycholinguistic
Abilities was inferior to that of normal children.

“ Trepanier presented her subjects with two stick arrays, an.
"arbitrary' array consisting of sticks of the same length but of
different colors, and a typical Piagetian seriated array consisting
of sticks arranged in order of increasing length. In addition,
subjects were presented wlth two matrices. An ﬂarbitrary” matrix
was cumposed of geometric shapes arranged in no special order. Thev
other mat-ix, composed of geometric shapes arranged a;cording to
color and shape, was similar to those used by Piaget and Inhelder
(1973) to study memory for double classifications. After viewing
each array, the subjects were asked to reconstruct it from materials
presented by the>experimenter. Results indicated that performance
of normal children on the "arbitrary' arrays was superior to that
of the learning disabled children. Performance of normal and
learning disabled children did not difter on the Piagetian tasks.
Trepanier (1978) concluded that learning disabled and normal
children with the requisite cognitive operations (i.e., seriation
and classification) could use the operations to organize their
memories. The learning disabled children in this study were con-

sidered to have deficits in the figurative but not the operative

functions of memory.
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Other Investigations of the Relatlonships Between Operativity and

Memory

Students of constructive memory share Piaget's view of memory
as tapplied cognition.'" Constructive mEmory research began re-
-Ceﬁtly and has been concerned with dperations such as inference,
contextual mapping, elaboration,.and integration which children and
adul}s use to comprehend and interpret information (Paris, 1975:
Paris and Lindauer, 1976, 1977). ,

Typical constructive memory research (Paris, 1975) has involv-
ed questioning children at different age levels about stories
which have been read to them. Some answers can be pfovided by
direct reference to the text, o{hers can be supplied only by infet;

/ |
ence on the part of the child. Paris suggests ... ''the ability to

spontaneously apply- inferential frocesses to discourse increases
‘.. A

with age' (p. 9). T%é improved performance with.;ge is aftributed,
partly, to an increased knowledge base and reasoning ability, i.e.,
Piagetian "memory in the wide sense,'" which develops as a result

of interaction between the child and the environment.

Lunzer (1977) investigated the relationship between
operativity, memory and language in young children. A test battery
of Piagetian tasks (including classification tests), learning tasks,
language tasks d memory task{ was administered to a large group
é? children aged five to slx years. Lunzer reports that factor
analysis of results indicated @ multifactorial structure of

abilities in these children. Among the factors which

emerged were a language factor, operatlivity factor and several
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memory factors. Correlation studies indicated significant rela-
tionships between operativity and memory and between operativity
and language. Correlation between the former, however, was lower
than correlation between the latter. .

An investigation of classification as an organizing strategy
for memory was carried out by Tomllnson-KeaseY, Crawford and Eisert
.1979) . Children in kindergarten and grade one were designated as
classifiers or nonclassifiers according to their performance on
Piapetian class inclusion and hierarchical classification tests.
Frée recall of pictorial material representing categories of items
familiar to young children was assessed.

Recall of the élassifiers was superior to that of the non-
classifiers. Tomlinsoﬁ-Keasey, Cféwford and Eisert concluded that
children with advanced classification skills organized items for

recall more efficiently than those with less advanced classifica-

tion skills.

Summary and Conclusions.
The theoryvand research presénted in this chapter may be
summarized as follows:
1. Piaget's theory of memory postulates a direct link between
memory ability and cognitive development. According to
Piaget, children at different stages of cognitive develop-
ment remember stimuli differently. |In addition, the
individual child's memories will change in accordance

with changes in the operational level of the child's cog-

nitive development.
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2. Replication studles of Plaget's original memory research
have provided substantial support for an operative theory
of memory,

3. Students of constructive memory share many of Piaget's
views about memory. Constructivists have explored the
ability of children and adults to interpret and make In-
ferences from information presented in the form of oral
stories. Results indicate that memory improves with age
and depends to a great extent upon knowledge and cognitive
actions.

4. Relationships between memory and operativity have been
established by factor analytic studies (Lunzer, 1977) and
by comparing the development of class inclusion skills
with category clustering in free recall tests (Tomllngon-
Keasey, Crawford and Eisert, 1979).

In conclusion, there is considerable support in the literature
for an operative theory of memory. Piaget and others have supported
the theory>with expefiments ‘that suggest a positive relationship

+ between the normal child's memory for a model representing a
cognitive concept, i.e., seriation, and the child's operational
level of perfo;mance on a task which directly demonstrates the con-,
ceptifile.{‘the construction of a seriated array;"&Trepanler
(1978) suggests that this same relationship exists in learning

" disabled children.

Further understanding of the dependence of memory upon the

level of development of the child's intellectdal activities might
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be obtained as follows. The levels of processing model of memory
provides a means for studying the processes or strategies used by
\ ehilgren to encode and retrieve information. Perhaps the model

could\i; employed to relate the use of categorization (a strategy

involved. in semantic processing) to the level of cognitive develop-
\

ment of classif?? tion structures from which, according to Piaget,
the strategy is d:E\Mgg//" The remaining chapters of this thesis
describe a study designed :;\lnyestigate the reiationship between
memory and classification abilities in achieving and learning

disabled children.
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CHAPTER V

THE STUDY

Introduction and Purpose

The literature suggests that the child's acquisition of
classification concepts and memory abilities is developmental.
Classification involves the ablility to construct class hlerarcﬁfgyf
and to understand the inclusion relations between the. levels of-fhe
hierarchies. 1In the Plagetian view; the development of classifi-
cation concepts proceeds through stages of pre-operational,
concrete operational and, in some cases, formal operational be-
havior.

According to Inhelder and Plaget (1964) the ability to use
progressively complex logical operations is the key factor which
determines the order in which classification concepté are acquired.
Class Inclusion concepts, which involve the use of the logical
quantifliers all and some and the permaneht inclusion of the parts
in the whole, are formed during the pre-operational and concrete
operational periods of intellectual development. Mastery of Inclu-
sion relatﬂons i's ""logically prior'" to the understanding of
complementary classes to which concepts such as the singular class
are closely linked. The null class is a concept placed at the
borderline of cbncrete operational and formal operational thought,
the Duality Principle includes a concept which extends into the
formal operational period.

The memory ability of the child generally improves with age.

Research .suggests that the superior memory of older children is not



due to age-related changes in structural aspects of memory such as
capacity of sensory stores and the short-term memory store (Chi,
1976; Cole, Frankel and Sharp, 1971). A number of investigations
have provided some evidence that the superior memory abilities of
older children can be attributed to: (1) an increased knowledge
base (Brown, 1979; Chi, 1976, 1977); (2) more efficlent use of
emory capacity as demonstrated by conscious, versatile and
systematic use of mnemonic strategies (Chi, 1976; Hagen, Jongeward
and Kail, 1975; Moely, Olsen, Halwes and Flavell, 1969); and (3)
the development of metamemorial skills (Kreutzer, Leonard and'
Flavell, 1975).

There Is a growing tendency to think of memory in terms of
""applied cognition" (Fjavell, 1971). Information processing models
of memory, such as the Craik and Lockhart (1972) levels of process-
jng model, tend to emphasize control operations or mnemonic
strategies used by the individual to encode and retrieve informa-
tion. In the Craik and Lockhart memory model, the control
operations are organized as a hierarchy of levels of processing,
i.e., physica{, phonemic and semantic.

It has been suggested that it might be possible to study the
development of memory processes in children by merging a levels of
processing model ofvmemory with Piaget's theory of intellectual
development (Brown, 1975; Reese, 1973, 1976). The control pro-
cesses described in the memory model are interpreted as
"'structured cognitive operations.'” Features of the levels of

processing approach to memory which make it attractive to
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developmentalists are: (1) concern with mental operations or
activities carried out by the subject at the time of stimulus en-
coding and decoding; and (2) the notion that memory involves the
assimilation of incoming information to the subject's existing
knowledge base (Brown, 1979). The present investigation employer
the Craik and Lockhart (1972) levels of processing model of memory
to relate thildren's use of categorization, a mnemonic strategy
which appears to be involved in semantic processing, to their
operative level of development of classification concepts (Inhelder
and Plaget, 1964).

According to Craik and Lockhart (1972), when words are pro-
cessed at the semantic level the subject makes use of rules and
past knowledge. Information is assimilated to "existing cognitlive
structures." Glven the typical orienting question, "ls this word
a type of fruit?"', and the stimulus word, '"Peach,' the writer
hypothesi zes that classification concepts are essential to the
child's proper response. The ''cognitive structure'' to which the
child assimilates the information may be the classification
structure which, according to Piaget, develops in the child during
the sensori-motor, pre-operational, concrete and formal operational
periods of intellectual development.

Normal children presented with levels of processing tasks
recall more words processed at the semantic level than at either
the phonemic or physical levels (Snart; 1979, Geis and Hall, 1976;
Owings and Baumeister, 1979). Kirkbride (1978a) found that learn-

*

ing disabled children recall more semantic level words than

88



89

phonemic or physical level words whgn pres%nted with a levels of

\

processing task. 2 $
TN

Previous reseatch: (Kirkbrrdg,,1977)‘squests that the classi-
fication skills of learntng dlsabledgphildren develo: in the same
way as but at a slower rate than those of normal children of the
same age level. In addition, an Investigation by Kirkbride (1978a)
suggests that learning disabled children do not perform as well on
a levels of proces<ing memory task as normal children at the same
age level.

The main purpose of the present study was to determine whether
a chlld who has well developed classification skill-. as indicated
by performance on Piagetian tasks, will perform better on a levels
of processing memory task, in which categorizatlion would appear to
function as an appropriate encoding and retrieval strategy, than
a child whose classification skills are less well developed. The
sample population included achleving and learning disabled chlldren
at four different age levels (six to seven, eight to nine, 10 to 1]
and 12 to 13 years). These particular age levels were chosen for
two reasons. Piagetian research indicated that shifts from pre-
operational to concrete operational to formal! operational thinking
with respect to classification concepts occurred across these age
levels. Memory research indicated that both recall abﬂlity and
the use of mnemonic stqptegies increase as children grd& older.

Results of a Pilot Study

To obtain some preliminary support for the investigation des-

cribed here, a pilot study was carried out by Kirkbride (1978b).



The operative leve! of development of classification concepts In
young children was compared with their performance on a levels of
processing memory task. Achieving and learning disabled children
at each of four aqge levels (six to seven, eight to nine, 10 to }1
and~12 to 13 years) participated In the study.

The test battery included five Plagetian classification tasks
(Additive Composition of Classes, All and Some Conditions of Class
Inclusion, Singular Class, Nul) Class and Duality Principle), and a
levels of processing task. Following the memory task, the children

4
were asked how they had remembered the words reported on the recall

<

test. The numbe: of categories mentioned by the children in their
descriptions of their information retriev:l processes was recorded.
Graphic representation of the pilot study data indicated that
the total recall of children with well developed classification
skills, as indicated by performance on the Piagetian tasks, was
superior to that of children with less well developed classifica-
tion skills The performance of achieving children on both the
classif atior and memory tasks was superior to that of learning
disabled children at the same age leve!. Children who recalled
more words also. reported, during their interviews, that they had
used more category labels as retrieval cues. There appeared to be
a positive relationship between the development of classification
skills and memory ability. (Details of the pilot study are glven
in Appendix A.) The design of the full scale comparative research

study which was carried out to investigate the classification con-

cepts and memory ability of achieving and learning disabled
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chllhrcn is dl}éussed in the remaining sections\)H this chapter.
o o !

Selection Criteria for Subject Identificat fon and Description of

Samgle

Three criteria were considered with réspect to the selection
of the sample bopulation. The criteria were age, academic achieve-
ment, and 1Q and the requirements for each are discusced
separatelyl
Age Criteria

Twenty achieving and 20 learning disabled children at each of
four age levels (six to seven, eight to nine, 10 to 11 and 12 to
13 years) were selected from children attending reqular and special

heducation classes in the Edmonton Public School System. Children

vassigned to each of these age levels were no younggr than six,
eight, 10 or 12 years and no older than seven yeé;s six months,
nine years six months, 11 years six months or 13 years six months.
There were two exceptions to this general rule. . One learning dis-
abled child assigned to the 10 to 11 year old group was nine years
11 months old, and one learning disabled child assigned to the 12’

3

to 13 yeag\old group was 11 years 11 months old. - Mean ages in
months for children at each of the different age levels were as
follows: six to s;ven years, achievers 79.9, learning disabled
80.2; eight to nine years, achievers 105.7, learning disabled
104.3; ]0 to 11 years, achievers, 129.2, learning disabled 127.3;
and 12 to 13 years, achievers 151.9, learning disabled, 150.6.

Sex and chronological age characteristiics of the subjects are pre-

senteq in Table 1.

]
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Academic Achievement Criteria

The youngest childrén; i.e., six to seven,years of age, were

— - P

selected for the project by their gradé one te%&hers. The achievers .
were experie;cing no problems:with grbde one l;arning tasks. The
learning disabled children were characterized as experiencihg

‘numerous problems with early learning tasks particularly in areas
related to reading, i.é., auditery discrimination, pattern matching M
and school language, etc. Twelve of these yoyng children with ig
learning difficpities were{feceivlng reading tuition in a resource
room, the‘remaining children were being gltven special assistance

i; sreading by their homeroom teachers.

The three older groups of aéhieving children were s~lected on

;He basis of their performance on standardized tests of reading

and mathe.aatic. , 1.e., the Edmontonl;ublic_School Board Reading
Test and the édmonton Public School Board Mathemat cs Test, These
tests had t=en administered to the children by school personnel six
months prior to the selection of subjects for this investigation.
Achievement test scores for the subjects were at or above the-30th
percentile for each of the reading abilities tested and, with few
excepéfons, scqres we;e at or above the school system raw score
mean for mathematics. RéRresentatives of the Edmonton Public School
Board testing and evaluation debartment had advised the exper}—
menter that children scoring above these limits were usually able‘
to cope with academic work appropridte to their grade level. In

' ,all cases, the current academic performance of the achieving

- %,
children selected in this way was verified as adequate by thelr
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homeroom teachers before the children were inciuded in the study.
Specific details of performance on thé standardized tests by
achieving children at the three older age levels are summarized
. in Table 2. Several children for whom achievement test scores
were not available were ihcluded in the study upon the recommenda-
tion of their homeroom teachers.

The three older groups of learning disabled children were
seféctéd from speciai education classes designed for children of ; {
normal intellectual potehtlal experiencing sevére academic and, in
some cases, behavior problems. An academic deficit, manifested by
performance which is at least one year below that expected in
reading or mathématics or both with respec{ to the age and expected
grade level of the child, must be demonstrated before children aré
assigned to the special education classes described here. 3

No child whose academic problems (in the opinion of $chool i
personnel) stemmed primarily from a behavior disorder was included
in the study. All of»thé \earning'd{sableé children in the three
older age gréups were experiencing reading-.problems. Their reading
deficits were generally in the ordér of/ét least one to two years
below the performance that could be expected from chfldrgn cr their
age and expecfed grade level. Many of the children had proclems
with mathématics which were segondary to their reading disabilitles,

(i.e., they had difficulty reading mathematical/£$oblems.
v fhe academic deficits of the learning disabled children were
verified by thé experimenter through consu]tation with their home- ‘ : -

F)
room teachers, resource teachers and counsellors. School
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personnel and test reports contained in the children's cumulative
records suggested that many of the children demonstrated various
types and degrees of visual and/or auditory perceptual problems,
visual-motor integration problems, spatial disorders and lingulis-
tic difficulties. The sample population of learning disabled
children was homogeneous in that all of the chlldren had reading
disabilities, but the population was heterogeneous with respect to
factors which may have been contributing to the reading diséblli—
ties.
Id Eriterla

Whenever possible, IQ scores were obtained for children parti-
cipating in the prbject. Verbal and non-verbal or performance |0
scores of 85+ {on either individual or group tests of intelligence)
were considered indicative of normal intellectual abiltity. School
records provided 1Q scores for most of the children included in
the study except those at the youégest ége level. The Peabody i
Picture Vocabulary Test (Dunn, 1959, 1965), which was used in the
study as a screening instrument, provided an estimate of the verbal
intelligence of the children at the six to seven year age level.
The Peabodx'}est also.provided a common measure of verbal intelli-
gence for all of the children involved in the study.

[Q scores for the three older groups of achieving children
were obtained from school records of group intelligence tests.
Test :scores on the Canadian Cognitive Abilities Test were available
for children at the eight to nine and 10 to 11 year age levels, and

N

scores on the Lorge THorndike Intelligence Test were available for



children at the 12 to 13 year age level.

I't should be mentioned that the published test means for ver-
bal and non-verbal perférmance on the Canadian Cognitive Abilities
Test and Lorge Thorndike Intelligence Test are 100 with a standard
deviation of 15. In all cases, the Fdmonton Public School System
means for these tests were higher than the published means, i.e.,
for the eight to nine age group, verbal X = 108.7 + 14.6,
non-verbal X = 10§t5 + 15.5; and for the,lb to 1] age group,
verbal X = 107.4 + 15.3 and non-verbal, X = 103.6 + 16.2; and for
the 12 to 13 age group, verbal X = 101.8 + 15.1 and non—;erbal

X =109.5 %+ 16.6. In the schools assigned to the experimenter for

this investigation, it was not usually possible to select students
much below the school sysiem means for 1Q if the performance cri-
teria required on the standardized achievement tests were to be
met. The academic performancerf the majority of achieving child-
ren Included In this study was considered as average by their
teachers.

\ 'Q scores on individual tests of intelligence, either the
Wech;ler Intelligence Scale for Chifdren - Revised (WISC-R) or the
Stanford Binet, were available for the majority of learning dis- |
abled children at the three older age levels. Verbal and
performancp scores of 85+ on these tests were generally required
for children participating in the study. Several children
with‘a verbal or performanZe score between 80 and 85 were

included in the study. “In such instances, if either the verbal or

performance score was less than 85, the other was greater than 85.
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In addition, the score obtained by these children on the Peabody
Picture Vocabulary Test was either above or less than one standard
deviation below the mean, i.e., 100+ 15. With respec£ to 54
WISC-R scores available fér learﬁing disabled children in the
three older age groups: verbal scores were higher than performance
scores by 10 or more points in four cases performance scores were
higher than verbal scores Ey 10 or more points In 24 cases; and
verbal and performance scores did not vary by 10 or more points In
26 cases. Details regarding the 1Q characteristics of achieving
and learning disabled children participating in the study are
found in Table 1.

The Test Battery

The test battery included five Piagetian c]assificatidn‘fasks
and a levels of processing memory task. The classification tasks
were (1) Additive Composition of Classes, (2} All and Some Condi-
tions of Class Inclusion, (3) the Singular Class, (4) the Null
Class, and (5) the Duality Principle. Two forms of the Duality
Principle task were employed in the study. The form used in the
majority of ciges was one which tested the child's understanding
of the Inclusfon relations between the classes and subclasses of
an animal hierarchy, i.e., ducks < birds < animals. In situations
where children did notuggree‘that birds were animals etc., an
alternative form of the task involving the classification of
flowers was-used. _

The classification tasks were developed by Whyte (1967) from

descriptions given by Inhelder and Piaget (1964). The levels of
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.processing task, developed by Lupart (1978), was based on a pro-
cedure used by Craik and Tulving (1975). A complete description
of the tasks and appropriate administration procedures Is found in
Appendix B.
Procedure
The experimenter tested chlldren individually in a private
room at their own school. A number of immigrant children attended
the schools assligned to the experimenter for fhe study. The Peabody
Picture Vocabulary Test was used as a screening device to exclude
children whose receptive vocabulary deficiencies were due to
English as a second language. The test battery was administered to
each child in the following order: (1) Levels of Processing task,.
(2) Additive Composition of Classes, (3) All and Some Conditions
of Class Inclusién, (4) Singular Class, (5) Null Class, and
(6) Duality Principle. ’
Following the levels of processing task, the children were
asked héw they had remembered the words reported on the recall
tec “he experimenter recorded the children's comments, and
notec -ategory labels they mentioned during explanation of
their .- processes. Any category lables not mentioned were
cugges*er '/ *the experimencer, and ;he;children were asked 1f
they éouid . .ember jny words belogéing to those categories.. A
cued recai! ¢ .ore was -hus ob+*ained for each subject.
Tape r.corc'ngs of interviews with some of the children were
obtalned. Unfortunately, circumstances such as noise (bells ring-

ing, classes changing, band >ractice), techmical difficulties~(lack '

<
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of electrical outlets), and the distracting Influence of the tape
recorder on some of the children prevented the taping of all of the

Interviews.

Questions for Investigation

The study was designed to Investigate questions related to
the development of Plagetian classiflcation concepts,'performance
on the levels of processing task, and the relationship between the
development of claSSIf}catlon concepts and performance on the

memory task.

Questions Related to the Development of Piagetian Classification

Cohcepts

1. Is there a significant relationship betweef the age level
of achieving children and stage of development on each of
the five Piagetian tasks?

2. Is there a significant relationship between the age level
6f learning disabled children and stage of development on
each of the five Piagetian tasks?

3. Is there a significant relationship between diagnostic
group and stage of developﬁent on each of the five
Piagetian tasks with respect to achieving and learning
disabled children at the same age level?

L, Is there evidence'to support the concept of a develop-
mental lag with respect to the age level at which learning
djsabled children acquire the five Paigetian classification
concepts compared with achleving children?

N

AN
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Is there any evidence which indicates a priority of order
of acquisition of the five Piagetian concepts by achiev-
ing and learning disabled children?

Related to Performance on the Levels of Processing Task

1.

I's memory develobmental wlithin the population of achiev-
ing children; do older children recall more words than
younger children?

Is memory developmental within the population of learning
disabled children; do older hildren recall more words
than younger children?

Is the total recall of achieving children superior to
that of learning disabled children at the same age level?
Will the recall scores obtained by achieving and learning
disabled children at four different age levels support
the Craik and Lockhart (1972) position, that on a test of
recall for words processed at physical, phonemic, and
semantic levels, the hlierarchy of recall will be seman-
tic > phonemic ;‘physical?

Will the interview information provide any indicatlons as
to how both the achieving and learning disabled children
retrieve from memory the stimulus words involved in the
levels of processing task?

Following spontaneous recall, will achigping and learning
disabled childrenreffectively use cues, prov!déd in the

form of category labels,.to recall more words?
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Questions Regarding the Relatlonship Between the Development of the

Piagetian Classification Concepts and Recall on the Levels of

Processing Task

1. Will recall on the memory task by achieving and learning
disabled children increase as the“stage of development on
the classification tasks increases?

2. Will the recall of achieving and learning disabled child-
ren who are at the same stage of development on the same
classification tasks differ?

Limitations of the Study ~

‘The study was limited in three major areas. The first Involved
the selection criterla for the subjects. One hour of testing glme
was required to 3dminister the screening instrument and test
battery and to Ihterview each child. Conseouently, it was no
practical to adminlster‘a common group test of Intelligence and
common standardized achievement tésts to all of the participants

LY

in the study. It was necessary, therefore, to rely initially upon

. P ~_
the accuracy and validity of the teqf/fesblts available from the
3

Edmonton Public School Board, and finally Gpon the verification of
the subjects' current academic péfforﬁénce and emotional status by
teachers and other school personnel.

The second area in which the study was limited Involved the
small number of subjects tested at each different age level. The
results obtalned may be useful in indicating trends that exist.yith
regard-to the performance of the population of achieving aﬁd learn-

ing disabled children described here and thus suggest possibilities
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for further research in order to verify the results with much
Iarger populations.

The third major area of limitation of this investigation in-
volved the composition of the population of learning disabled
children. The population was homogeneous in that all the children
had reading problems. The population was heterogeneous, however,
in that both test results and school personnel suggested that vari-
Oous perceptual and linguistic deficlts might be contributing to the
reading difficulties the children were experieicing. The findings
of this investigation may be applicable to learning é}§abled child-
ren as a group. It may not be possible to generalize from the

results to account for the problems of Individual learning disabled

children.
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CHAPTER VI~
RESULTS

The results of this investiaation will be presented in four

»
P

sections. The first section will summarize the analysis of the
chronological age and 1Q dat;. The secand section will describe
the analysis of the Plagetian’iésk data. In the third section, the
recall results obtained on the levels of processing memory task
will be presented. The fourth section will deal with the proce-
dures used to search for relationships between the opgrative level
of the.subjects,/a§ Indicated by their performance of the Piagetian
cla§slficatioq/;asks, and their memory ability.

The Results of the Analysis of Chronologica) Age and 1Q Data

The mean ages, in months, of achieving and learnhing disabled
children at each of the four different age levels were as foli .s:
six to seven years, achlevers 79.9, learning disabled 80.2; eight
to nine years, achievers 105.7, learning disabled 104.3; 10 to 11
years, achievers 129.2, learning disabled 127.3; and 12 td‘13 years,
achiéQ;rs 151.9, Jearning disabled 150.6. ”Two-way anafisis of
variance 2 (groups) x 4 (age levels) of ‘the subje;ts' chronological
age data indicated a significapt main effect for age levels,

F (3,152) = 2161.05, p<.00d. The main effect for grbups and the
interaction bétween groups and age levels were not significant
(p>.05); Tukey (a) procedures (Linton and Gallo, Jr., 1975) were

used to make multiple comparisons of the means involved in the

main effect for age levels. Significant differences (p<.01) were

Y
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detected between all of the age levels.

I't was not possible to use statistical methods to compare the
1Q scores obtained from school records for achieving and learning
disabled childrer narticipating in the study. Statistical compari-
50ns could not be made because the IQ scores of achieving children
had been dérived from grdup tests of intelligence while those of
learning disabled children had been derived from indlviduél intel-
ligence tests. The 1Q data obtained from school records has heen
described in detall in Table 1 and discussed in the preceding
chapter.

The Peabody Picture Vocabulary Test (PPVT) provided a common
measure of verbal intel]iggnce for all of the subjects. The mean .
PPVT scores of achieving and learning disabled children at each of
the four different age levels were as follows: six to seven years,
achievers 107.1, learning disa' iec 104.4; eight to nine years,
achievers 111.6, learning disz''-: 106.3; 10 to 1 years, achievers
109. 4, Iearniﬁg disabled 100.5; and 12 to 13 years, achievers 112.5,

'

learning disabled 100.3. )

Two-way analysis of variance 2 (groups) x 4 (age levels) of
the subjects' ?PVT scores indicated a main effect for groups
F (1,152)=25.80, p<.001. The average verbal [Q of 110.1 for
acﬁievers was sd;erior'fb thé;a;erage verbal 1Q of 102.9 for
learning disabled children.

The two-way analysis of variance did nét indicate a‘significant

main effect for age levels or a significant groups x age levels

interaction. Probability in both cases was greater than .05.

&



average |1Qs of achieving and learning disabled childree
to 11 year age level (p<.05) and the 12 to 13 year age |
(p<.01). The average 1Q of achieving and learning disabléd child-
ren at both the six to seven and eight to nine year age levels did

not differ significantly (p<.05).

The Results of the Analysis of the Piagetian Classification Yask

Data

The stage of development for each child on each of the fiv
Piagetian tasks was determined. A full description of the criter
for placement in the various stages is provided in Appendix C. The
numbers of aehlevlng and learning disabled children at each of the
four age levels (six to seven, eight to nine, 10 to 11, and 12 to
13 years) who were at éach stage of development on the five classi-
fication tasks éfe presented in Table 3.

The percéétages of achieving and learnigg disabled children at

- AT TN
each age level demonstrating performancé at each developmental
stage of each tésk were calculated. This information is presented
graphically as follows: Figure 2, sections (a) through (h),
Additive Composition of Classe-; =igure 3, sections (a) through (h),
All and Some Condifions of Class Iﬁclusion; Figure 4, sections (a)
through (h), Singular Class; Figure 5, sections (a) through (h),
Null Class; and Figure 6, sections (a) through (h), Duality Prin-

o

ciple.

The Piagetian data were subsequently analyzed: (1) to detect

relatibnships Jn both achieving and learning disabled children

.
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between age leQe] and spage of development on the Piagetian task<
(2) to detect relationshlps between dlagnostié group and stage of
development on the Piagetian tasks for achleving and learning dls-
abled children at the same age level; (3) to detect the existence
of a developmental lag in the learning disabled children with
rdspect to the acquisition of the Piagetian classification concepts.
In addition, the data were (4) examined for evidence that children
demonstrate an operational level of performance, i.e., concrete or
formal operational performance, on a partlcuiar task or combination
. of tasks prior to others. The results of the prbcedgres used for

these purposes will be discussed separately.

Relationship Between Age Level and Stage of Development on the

Piagetian Tasks

The Chi Square statistic was used to determine whether signi-
ficant relationships existed between the age levels of the subjects
and their stage of development on the Piagetian tasks. The Chi
Square comparisons of the numbers of achieving children at four §
different age levels, who weré at different stages of development
on the classificatlon tasks, are presented in Table 4. The same
Information for the learning disabled children is found in Table 5.
When differences were sighlficant'(p<.05), the performaﬁ;e of the
oldervchildren was superiér. Spegfflc differences are given for
each task.

Additive Composition of Classes

Chi Square comparisons of achieving children on the Additive

Composition of Classes task Indicated that the performance of the



N

Table 4 .

Chi Square Comparison$ of Stage Performance of Achieving
Children of Differenthge Levels on Five Piagetian Tasks

Task : Age Level Comparison Chi df P
(years) Square :
Additive 6- 7 and 8- 9 7.7270 2 0.021%
Compos ition 6- 7 and 10-11 20.5667 2 0.000%*>*
6- 7 and 12-13 24,0000 2 0.000%***
8- 9 and 10-11 5.6964 2 0.058
8- 9 and 12-13 8. 4849 2 0.014*
10-11 and 12-13 0.0000 1 1.000
All and Some 6- 7 and 8- 9 0.0000 1 1.000
6- 7 and 10-11 3.3333 ] 0.068
6~ 7 and 12-13 7.6563 ] 0.006%*
8- 9 and 10-11 L.514) ] 0.034x
| . 8- 9 and 12-13 9.1756 ] 0.003**
\\ 10-11 and 12-13 0.5263 | 1 | 0.468
Singular i 6-7 and 8-9 | 5.1429 3 0.162
Class i 6- 7 and 10-11 18.6334 3 | 0.000%%*x*
6- 7 and 12-13 24.0000 3 0.000%*#%*
© 8- 9 and 10-11 10.2857 2 0.006%*
- 8- 9 and 12-13 15.1724 2 | 0.001x%%*
10-11 and 12-13 0.5263 1 0.468
Null Class ! 6- 7 and 8- @ 11.9231] 2 0.003%*
i© 6- 7 and 10-11 17.6883 2 0.000%**
i 6- 7 and 12-13 16:7619 2 0.000%%*%
8- 9 and 10-11 5.8148 2 0.055
8~ 9 and 12-13 4.3077 2 0.116
i 10-11 and 12-13 0.0000 ] 1.000 .
Duality 6- 7 and 8- 9 9.2903 2 0.010%*
Principle 6- 7 and 10-11 25.2632 | 3 | 0.000%*=*
‘ 6- 7 and 12-13 40.0000 3 0.000%**
8- 9 and 10-11 14,9455 2 | 0.001%*x
/8- 9 and 12-13 32.0000 2- | 0.000%**
10-11 and 12-13 14.1177 2 0.001x%x
L .
*p<.05
**p<.01

*kkp<. 00 o
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Chi Square Comparisons of Stage Performance of Learning Disabled

Table §

'

Children of Different Age Levels on Five Pijagetian Tasks

Task Age lLevel Comparison Chi 'df p
(years) Squar
Additive 6- 7 and 8- 9 2.8000 ~ n.247
Composition 6- 7 and 10-11 10.8103 v 005%*
' 6- 7 and 12-13 26.8000 ? (. N00*%**
8- 9 and 10-11 3.3497{ <« 0. 37
8- 9 and 12-13 16.0000 | 2 | N.0(H%*%*
10-11 and 12-13 8.0635| 2 | ¢ o1t~
All and Some 6- 7 and 8- 9 0.9913} 2 | 0.60>
6- 7 and 10-11 6.7790| 2 | 0.034:
6- 7 and 12-13 10.3102 | 2 | 0.006**
8- 9 and 10-11 3.0870 2 0.214
8- 9 and 12-13 . 5.5314| 2 | 0.063
10-11 and 12+13 0.1333 1 0.715
Singular 6- 7 and 8- 9 5.257V| 3 | 0.154
Class 6- 7 and 10-11 12.0147 | 3 | 0.007%*
6- 7 and 12-13 28.3333 3 0.000%**
8- 9 and 10-11 2.2588 | 3 | 0.521
8- 9 and 12-13 15.3114 |, 3 | 0.002%*
10-11 and 12-13 9.0232| 3 | 0.029%
Null Class 6- 7 and B- 9 " 6.31241 3] 0.097
6- 7 and 10-11 23.9556 | 3 | 0.000%*=%
6- 7 and 12-13 34,1270 3 0.000%*%
8- 9 and 10-11 9.1873 3 0.027%*
8- 9 and 12-13 10.6909 3 0.014*
10-11 and 12-13 1.12944 2| 0.569
Duality 6- 7 and 8- 9 2.5253 ] 0.112
Principle 6- 7 and 10-11 10.0364 1 0.007%*
6- 7 and 12-13 16.4982 2 0.001%%x%
8- 9 and 10-11 4.000 2 0.135
8- 9 and 12-13 9.6085 3 0.022%
10-11 and 12-13 2,5370] 3 0.469
#*p<.05 —
*%p<. 0]

#*%%p<.001
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six to seven vear olds was inferior to thét of the eight to nine
(p<.05), 10 to 11 (p<.001), and 12 to 13 (p<.001) year olds. The
elight to nine year olds did not berform as well on this task as
the 12 to 13 year o;as (p<.05). No significant differences in
performance were found between the eight to nine and 10 to 11 year
olds or Setween the 10 go 11 and 12 to 13 year olds. |

Within the population of learning digabled children, perforﬁ;
ance on the Additive Composition of Classes task by children at
the six to seven year level was inferior to that of éhi]dren at
Séth the 10 to 11 (p<.01) and 12 to 13 (p<.001) year levels. 1In
addition, the performance of 12 to 13 year olds was supefior to
that of bo;h the eight to nine (p<.001) and 10 to 11 (p<.05) year *
olds. No significant performance differences were found between

the six to seven and eight to nine year olds or between the eight

to nine and 10 to 11 year olds.

Ali and Some Conditions of Class Inclusion

'Chi Sauare rgsLIts for achieving children on the All and Some
Conditions of Clé;s Inclusion task indicated significant differ-
ences in performance between the six to seven and 12 to 13 year
olds (p<.01). The performance of the eight to nine year olds
differed significantly from Fhat of both the 10 to 11 (p<.05) and
the 12 to 13 (p<.01) year olds. In all of these cases the perform-
. ance of‘oider chiidren was superior ;o that of younger children.
No sfgnificant pgrférmance differences were found between'the six
to seven and either the eight to nine or the 10 to 11 year olds.

In addition, the performance of the 10 to 11 and 12 to 13 year olds

-
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did not differ signfficantly.
£ .

Learning disabled children at the six to seven year level per-
formed less well than those at both the 10 to 11 year Jevel (p<.05)
and the 12 to 13 year level (p<.01) with respect to the All and
Some Conditions of Class Inclusion task. No significant.perfgrm-
ance dffferences were observed for this task between learning
disabled children at the following age levels: six to seven and
eight to nine years; six to seven anddlo to 11 years;ﬂand 10 to 11

and 12 to 13 years.

The Singular Class

" Within the population of achieving children, the Qerformance
of six to seven year olds differed significantly from that of .10 to
11 and 12 to 13 year olds (p<L001) on the Singular Class task. The
performance of eight to nine year olds also differed significantly
from that of the 10 to 11 (p<.01) and 12 to 13 kp=.00]) year olds.
In all cases, the performance of older children was superior. No
differences were observed between the performan;e of six to seven
and eight to nine year olds or between that of 10 to 11 and 12 to
13‘year olds on the Singular-.Class task. 4

Among the different age level groups of learnlng disabled
children, the Chi Square values fbr the Singular Class were signi-
flcant between the six to seven year olds and both the 10 to 11
(p<.01) and the 12 to 13 (p<.001) year olds. The pér;ormance of
the élghf-to nine year olds as well as that of the 10 to 11 year
olds differed significantly from that of the 12 to 13 year olds

hyel

(p<.QTy p<.05, respectively). The pé}formance of oldeypchlldren

t
{
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was superlor to that of ybunger children. No significant perform-
ance differences for the.SIngu]ar Class were observed hetween
learning disabled children at the six to seven and elght to nine
year age,levels or between those at the eight to nine and 10 to 11
/“'\

ear age levels. : {
Yea g .

The Null Class -

For the Null Class, the Chi Squaré comparisons indicated that
the performance of the six to seven year old achievers was inferior
to that of eight to nine (p<.01), 10 to 11 (p<.001), and 12 to 13
(p<.001) year old achie;;kf;_\The performance of eight to nine year
olds did not differ significanti}\from th;E of either the 10 to 11
or 12 to 13 year olds; nor did thejgérformance of 10 to 11 and 12
to 13 year olds differ significantly with respe;t to the Null Class
ta;k. ﬁ

The performance of learning aisabled children at the six to
séven year age level differed significantly from that of children
at both the 10 to 11 and 12 to 13 year age l;vels (p<.001) on the
/Null Class task. Signlflcént differences also exl§ted between the
performance of the eight to njn; year olds and both of the older
age groups (p<.05). In all cases, the performance of .lder child-
ren was superior to that of younger children. No significant
performance differences, with respect to the Null Class, occurred
between learning disabled children at the six to seven and eight to
nine year age levels or between £hose at the 10 to‘Il and 12 to 13

™

v year age levels.
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The Duality Principle

As mentloned In the preceding chapter, two forms of the
DQal?ty Principle task were employed In this study. The form most
often used involved an animal hierarchy, the alternative form In-
volved a flower hierarchy. The results obtained from the two
different forms were not différentiated_for the purposes of this
investigation. A

Significant €hi Square results were obtained for all age
levels compared within the bopulatlon of acbieving children with
respect to performance Qn the DualitykPrinciple task (p<.01). The
comparisons indicated that the performance of older children was
alwaYs superior to that of younger ﬁﬁlldren on the Duallity Prin-
clple task.

Among the age groups of learning disabled children, the per-
formance of the six to seven year old% on the Duality Principle was
infeflor to that of the 10 to 11 (p<?61) and the 12 to 13 (p=.001)
year olds. The performance of 12 to 13 year olds was sﬁperior to
that of eight to nine year olds (p<.b5). No significant perform-
ance differences were observéd wifh respect to the Duality
Principle task be tween learning disabled children at the following
age levels: six to seven and eight'to nine; eight to nine and 10
Ntb 11; and 10 to 11 and 12 to 13. i
' In summary, lationships between stage of performance and age

level were found with respect to the performance of both achieving

and learning disabled children on all five classification tasks.
(o
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The @élatlonshlps were not the same for achleving and learning
disabled children. Within each population of childreh, however,
whenever significant differences occurred, the performance of older
chlldreﬁ was superior to that of younger children.

Relationships Between Diagnostic Group and Stage of Development on

the Piagetian Tasks

The results of the Chi Square comparisons of the numbers of
achieving and learning disabled children of the same age level at
the different stages of the Piagetian tasks are found in Table 6.
When differences were significant, the performance of achievers was
superior to that of learning disabled children.

On the Additive Composition of Classes task, the performance of
achievers was superior to that of learning disabled children at gnly
two of the four age levels: the eight to nine year age level
(p<.05); and the 10 to 1] year age level (p<.0l). No significant
differences were detected between achieving and learning disabled
children, at any of the four age levels compared, with respect tg
performance on the All and Some Conditions of Class Inclusion task.

The Chi Square values were significant for comparison of
achieving and learning disabled children at all four age levels with
respect to performance on the Singular Class task. The signl%lcant
differences found for the groups were as follows: six to seven year
0lds (p<.01); eight to nine year olds (p<.01); 10 to 11 year olds -
(p<.001); and 12 to 13 year olds (p-.OOl).

Significant differences were detected between the performance

of achieving and learning disabled children OD/THE_NUTT\quij;taSk
N
4 \

et
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Table 6

Cht Squa?e Comparisons of Stage Performance of Achieving

and Learning Disabled ChiTtdren of the Same Age.lLevel on
Fiye Piagetian Tasks
Task Age Level | Chi Square df p
(years)
Additive 6- 7 3.8857 . ]o.143
Composition 8- 9 8.02g4 2 0.018%*
10-11 10.2931 2 0.006%*
12-13 0.5263 ] 0.468
A1l and Some 6- 7 L. 1905 2 0.123
8- 9 1.2526 2 0.535
10-11 1.4063 1 0.236
12-13 2.5000 1 0.114
Singular Class” 6- 7 14.8416 3 0.002*%
8- 9 14.0260 3 0.003 %%
10-11 24,3809 3 0.000***
12-13 13.3333 2 0.001%**
o | ' a
Null Class 6- 7 12.1600 3 0.007**
8- 9 18.8095 3 0.001 *#*x
10-11 91.1667 2 .| 0.00h*x
. 12-13 5.7846 2 0.055
Dualit& Principle 6- 7 2,5253 1 0.112
8- 9 9.2904 - 2 0.010%*
10-11 15.6632 3 0.001%**
12-13 25.3576 3 0.000#**
sk p<.05
. %% p<.0l O
**% p<.00]
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at three of the four age levels: the six to seven year age level
(p<.01); the eight to plne year age level (p=.001); and the 10 to
11 year age level (p<.01). With respect to the performance of
achieving and learning disabled children on the Duality Principle
task, the Chi Square values were significant at:. the eight to nine
year age level (p=.01); the 10 to 11 year age level (p=.001}; and
the 12 to 13 year age level (p<.001), but not at the six to seven
kyear age.leQel.

In summary, significant relationships were found between diag-
nostic group and stage of development on four of the classification
tasks with respect to achieving and learning disabled children at
E@i same age level. The four classification tasks were Additive
Cpmposifion of Classes, Singular Class, Null Class and Duality Prin-
ciple. Whenever significant differences occurred between the
performance of échieving and learning disabled children of the same
age level, the perfg:;;zzz\uf achievers was superior to that of
learning disabled éhlldren.

‘Evidence of Developmental Lag in Learning Disabled Children with

\

Respectlto the Acquisition of Piagetian Classification Concepts

Comparisons of the performance of achieving and learning dis-
abled children at the same age level on the various Pfégetian tasks
indicated, In many instances, that stage of performance was related -
to diagnostic group. Whenever significant differences occurred, |
the performance of achievers was superior to that of learning dis-
abléd children. On the basis of these findings, 1t was specuiated

that perhaps a developmental lag occurred in the learning disabled

122
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children with respect to the age at which they acquired the differ-
ent classification concepts. |t was declided, th?fefore, in cases '
where échleving and learning disabled children at the same age level
differed significantly in task performance, to compare the perform-
ance of the -learning disabled children with that of achievers in the
next youngest age group. The Kolmogorov-Smirnov test (Marascuilo
and EcSweeney, 1977) was used to compare the developmental curves
for stage performance of the appropriate groups of achieving and
lea;ﬁlng disabled children.

Achieving and learning disabled children at the eight to nine
year age level had differed signfficant}y with respect to perform-
ahce on the Additive Composition of Classes, Singular Class, Null
Class and Duality Principle tasks. The Kolmogorov-Smirnov tests
indicated no significant differences between the performance of
learning disabled children at the eight to nine year age level and
achievers at the six to seven year age level on theéevtasks.

Achieving and learning disabled children at the 10 to 11 year
age level had also differed significantly in performance on the
Additive Composition of Classes, the Singular Class, the Null Clasg
and the Duality Principle tasks. The Kolmogorov-Smirnov tests
indlcated no significant performance differences between learning
disabled children at the 10 to 11 year age level and achievers at
the eight to niﬁf/year age level on any of these tasks. |

The performance of achieving and learning disabled children at
the 12 to 13 Yeaé age level had differed significantly on the Singu-

lar Class and Duality Principle tasks. The Kolmogorov-SmIrnov‘tests
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O

indicated that the performance of achievers at the 10 to 11 year
age level was also superior to that of the 12 to 13 year old learn-
ing disabled chi]drea on the Singular Cla;s (p=.05) and Duality
Principle (p<.05) tasks. Subsequent comparisons of the performance
of 12 to 13 year old learning disabled children with that of eight
to nine year old achieQers indicated no slgnifléﬁﬁt\ﬁiffgfences be-
tween these two groups with respect to the Singulsr Class and
Duality Principle tasks.

In summary, whenever achievers and learning disabled chlldren
at the same age level differed significantly with respect to per-
formance on the various Piagetian tasks, .the performance of the
learning disabled children was compared with that of the next
youngest group of achievers. The Kolmogorov-Smirnov test was used
for this purpose and, generally, when the appropriate groups of
achieving énd learning disabled_childrgn were compared no s[gnifi-
cant differences in performance were detected. An exception to
this general finding was*tha; the performance of achievérs at the
10 to 11 year age level was s;perlor to that of 12 to'l3 year old
learning disabled children with respect to the Singular Class and
Duality Principle tasks. There would appear to be some evidence of
a developmental lag with respect to the age at which learning dis-
abled childreﬁ acquired several of the classification concepté,
especiallyvthe concepts of the Singular Class Fnd the Duality Prin-

i

ciple.

VS
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Order of Acquisition of the Piagetlan Classification Concepts

The stage of development for each child on each of the five
classification tasks was determinea. A numerigcal pattern represent-
D
ing the stage of development on each of the individual Piagetian
tasks was assigned to each chlld. The sequence of tasks in the
pattern was Additive Composition of Classes, All and Some Conditions
of Class Inclusion, the Singular Class, the Null Class and the
Duality Principle. For example, a child at stage 3 on Additive
Composition of Classes, stége 3 on the All and Some Conditfon& of
Class Inclusion, stage 2 on the Singular Class, stagé 3 on the Null
Class and 'stage 2 on the Duality Principle was designated by the
pattern 53232.

On the basis of the patterns o% tésk performance, the popula-
tions of achieQing‘and learning disabled children were grouped
_according to the number of Piagetian tasks on which they demonstrat-
ed an operational level of p;rformance, ise., stage 3 or stage k.
The patterns of stage deve]opﬁ:nt for achieving.and learning
disabled children demonstrating operational performan;e on no, one,
two, three, four and five Piagetiah tasks are preseﬁted in Tables 7,
8, é, 10, 11 and 12 respectively.

Within the groups of achieving and iearning disabled children
demonstrating'operatlonal level performance on one to five Piagetian
tasks, the frequencies of the individual tasks and combipatlons of
tasks on which o#eration level performance had been achieved were

calculated (Tables 8, 9, 10, 11 and 12). This was done in order to

determine whether achieving and learning disabled children



demonstrated an operational level of performance on a particular
task or combination of tasks pri~- to others. The following
results were obtaine ' f k. .di~ who were operational on no, one,

/
two, three, four and five cl. sificatic _,sus.

No Tasks at Operational Leve]

Five achieving and 18 learning disabled children did not demon-
strate operational level performance on any of the Piagetian tasks
(Table 7). The level of concept development seemed to be more
advanced for the achievers. Four of the five achievers as comgfred
with eight of 18 learning disabled children were at stage 2 on three
or more of the tasks.

One Task at Operational Level

Ten achieving and 23 learning disabled chilqren demonstrated
operational level performance on one Plagetian task (Table 8). Four
achievers and 16 learning disab{ed children were operational on_the
All and Some Conditions of Class Inclusion, four achievers and four
learning disabled children were operational on the Null Class, one
achiéver and three learning disabled children were operational on
the Additive Composition of Classes and one achiever was operational
on the Singuléi Class. Operatiqnal performance wag demonstrated on
four different tasks. Children who were operational on only one
task did not demonstrate this performance on a common task.

Two Tasks at Operational Level

Seven achleving and 12 learning disabled children were opera-
tional on two Piagetian classification tasks (Table 9). Four

combination® of tasks occurred. The combinations of tasks and the
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numbers of children demonstrating operational performanc
of them were as follows: (1) Addiiive Composition of Classes and
Null Class, one achiever and eight learning disabled; (2) All and
Some Conditions of Cl?ss Incluston and Null Class, four achievers
and four learning disabled; (3) Additive Composition of Classes and
All and Some Conditions of Class Inclusion, one achiever and one
learning disabled; and (4) Singular Class and Null Class, onme {
achiever and one learning disabled child. |

With respect to ind!viﬁualhtask performance by achleving and
learning disabled children who were operational on two Piagetian
tasks: six achievers and 13 learning disabled were op 1. -al on
the Null Class; two achievers and nine learning disableu were
operational on the Additive Composition of Classes; five achievers
and five learning disabled were operational on the All and Some
Conditions of Class Inclusion; one achlever andnone learning dis-

abled child were operational on the Singular Class.

~ \

Three Tasks at Operational Level ' .

Operational level performance was demonstrated on three
Piagetian tasks by 12 achieving and,10 learninc i< .bled children
(Table 10). The feur combinations of tasks »~'ch =~ .. and the
numbers of children demonstfating the combin. .ons were: (1)
Additive Composition of Classes, All and Some Conditions of Class
Inclusion aﬁd Null Clas§, five achievers and seven learning disabl-
ed; (2) Additive Composition of Classes, Singular Class and Null
Class, five achiever and one learning disabled; (3) All and Some

Conditions of Class Inclusion, Singular Class and Null Class, two
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achievers and one learning disabled; and (4) Additive Composition
of Classes, All and Some Conditions of Class Incl;slon and Singular
Class, one leérning disabled child.

Within the gréup of children demonstrating operati0nal“perform-
ance on three Piagetian tasks, 12 achlevers and nine learning
disabled were operational on the Null Class; 10 achlevers and nine
Iearning disabled were operational on the Additive Composition of
Classes; seven achievers and nine learning disabled were qperatlonal
N on the All and Some Conditions'of Cl;ss Inclusfon; and seven
achievers and three :arning disabled demonstrated operational level
performance on the Singular Class.

Four Tasks at Operational Level®

Thirteen acgieving and 11 learning disabled children were
operabloné] on four Piagetian tasks (Table 11). Five combinations
of tasks occurred. fhe combinations of tasks and numbers of achiev-
ing and learning disabled children demonstrating each combiﬁat!on
were as follows: (1) Additive Composition of Classes, All and Some
Conditions of Class Inclusion, Singular Class and Null Class, eight
achievers and six learning diéabled; (2) Additive Composition of
Classes, All and Some Conditions of Class Inclusion, Null Class and
Duality Principle, three achievers and four learning disabled;

(3) Additive Composition of Classes, A1l and Some Condftions of
Class Incluslton, Singular Class and Duality Principle, one learning
disabled chllg; (h)vAddIilvg Composition of Classes, Singular Class,

Null Classfand Duality Principle, one achiever; and (5) All and Some

Conditions of Class Inclusion, Singular Class, Null Cl§§s_and

) —
- /
\
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Duality Principle, one achiever.

Within the group of(sgbjects demonstrating operat‘oqi] per-
formance on four Piagetlan tasks, 12 achievers and 1] learning
disabled were operational on the Additive Compo;ition of Classeg.
12 achievers and 1] learning disabled were operational on All and
Some Conditions of Class Inclusion, 13 achievers and 10 iearning
disabled were operational on the Null Class, 10 achlevers and sé!en
learning disabled were operational on the Slngular Class, and five
achievers and five learning dfsablgd children w;}e operational on
the Duality Principle. Operational performance was not demonstrat-
ed on the Duality Principle until children were operational on at

least three of other four Piagetian tasks.

-‘Five Tasks at Operational Level

Thirty-three achieving and four leérning disabled children

< s

demonstrated an operational level of performance on all of the
Piagetian classification tasks (Table 12). Forty-one percent of

the total population of achievers attained an operatlénal level of X
performance on all of the classification tasks. Only five percent

of the total populatfon of learning disabled children attained a

similar status. ‘

The Order of Task Difficulty

Within the populations of achieving and learning disabled
children, the numbers of children operational on each of the

classification tasks were as f0l1ows;



ot

. “.»‘*‘;‘T"’ me— e, & e . -

o praanm,

135

L£ n 11 " a1dyauyag Ayjjeng
s y £f sse|) Jenbuys
L£ h £€ Sse{) Linn
(£ n 119 . swos /|y
E L€ Y 139 UO|311S0dWO) AL 1 PPY
) . ipoleasisuowap
$| 3douewioyisad |Puo|1e3dO Yo Iym uo '‘sysey lenpjAjpu) jo sajduanbaay
v LE L] £€ : d{d1duysg Arjqeng.
§ pue sse{j NN ‘sse|) Je|nbujs ‘awog/| |y ‘uo|]|sodwo) A3 1PPY
(pajesIsucwap s
3JUBWI0443d €U0 IPIIJO Yd|YM UO SHSEI JO UO|Ieu|quod 40 saduanbaay
3 h -
Yy 1 Y punoy suialley jo Jaquny
144 h €€ $3193(qns jo aaqunN |elo)
St | i yHECE Y 4 £ £ £
€ ] € L1339 Y £ £ € 11
] 91 z "l ~ o EMEEE £ h £ £ €
£ { ¥4 geeee £ - t £ £ £
. 91d)duyay SSei) _tInN sse|) wos /| |y U013 | sodwo)
(N) (N) (N) Altleng 1eqnbuys dA111PPY
{e10} pajqesyg siana|yoy uJalley
bujuiean -
: abeig pue ysej

sysel ueyyabe)y aa)y uo ssuelsoyiay {euoyiesadg Buyieasuowaq

. | N
71 °iqey i

uaipiiyy vJV&mm_o bujuseay pue Bujaa|yoy jo jusudojansg abeis jo suiajliey




Achievers Learning Disabled
Null Class 68 | 4o
. e T
All and Some 61 Ls
Additive Composition ° .58 36
Singular Class 52 15
Duality Principle 38 ' 9

The numbers of chlldren who are operational on the various
tasks might serve as a very general index of the order of diffi-
culty of the tasks. With the exception that the positions of the
Null Class and All and Some Conditions of Class Inclusion:are
reversed for achieving and learning disabled children, the order of
difficulty is the same. | >‘ |

The Results of the Analysis of the Levels of Processing. Memory Task

Data and the Examination of the Interview Data

The recall responses given on the levels of(@rocessing task by
achieving and learnipg disabled}cﬁildren at four age levels were
subjected to statistical analysis in order to determine whether
there was evidence of: (1) developmental trends wit - Eect to

the memory ability of achieving and learning dlsabled children, as

I
S

indicated by thelr total recall performénce on the levels of pro-
cessing task; (2) differences in the tota) récall performance of
achieving and jearning disabled chi]drgprat the same age level; and
(3) support for the Craik and Lockhart (1972) position that on a
test of recall for words préceééed at physicél, phonemic and seman-
tic levels, the hierarchy of recall will be semantic >‘phonemic >

physical. The interview data were examined for evidence that

136



achieving and learning disabled cﬁlldren: (n héd spontaneous ly

used category labels for the recall of information; and (2) could
effectively use cues, provided in the form of category labels, to
recall in%ormation beyond that reported on the spontaneous recall
test.

The Analysis of the Recall Results on the Levels of Processing Task

The scores for words‘récalled at each of the three levels of
processing and the total reca%l score on thg memory task were de-
termined for each subject. The mean scores and standard deviations
obtained by the groupg of achieving and learning disabled children
at\;he four different age levels for phy;icalx phonemic, anq seman-
tic level words and for total recall are preserited in Table 13.

Memory Development in Achieving and Learning Disabled Children

The total recall scores obtained on the levels of processing
'fask by achieving and learning disabled children at fbur different
age levels were subjected to a two-way analysis of variance, 2
(groups) x 4 (age lévels). Results of this analysis indicated: a
significant main effect for groups, F (1,152) = 77.22, p<.00]; a
.slgnificant main effect for age levels, F (3,152) = 49,18, p<.00]1;
and a signlficént-fnteraction between groups and age levels, '
F (3,152) = 2.67, p<.05. The means involved in this Interaction
are graphed in Figure 7. The mean total recalllscores for achiev-
ing and learning disabled children at each of the four different

" age levels were as follows: si; to sevenkyears, achievers 7.35,
learning disabled 5.05; eight to nine years, achievers 8.85, learn-

ing disabled 7.20; 10 to 11 years, achievers 12.05, learning

- e
ey
-
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Table 13

3

Recall Means and Standard Deviations for Achieving and Learning
Disabled Children at Four Age Levels - Levels of Processing Task

Source Age Achievers;v Learning Disabled
' Level ~ " ™

(years) - } - X s.d. X s.d.

vPhysical 6 -.7 2.00 1.12 1.55 0.99
Processing | g _ 2.50 | 1.19 2.05 1.32
10 - 1 3.15 | 1.50 | = 2.45 0.89

12 - 13 3.40 1.14 2.50 1.32

Phonemic é - 7 1.70 1.03 1.15 0.88
Processing - 2.10 1,21 1.35 0.99
10 - 11 3.05 1.61 1.55 1.23

12 - 13 2.50 { 1.10 2.25 1.16

Semantic 6 - 7 3.65 i b3 2.35 1.27
Processing 8- g9 4.35 1.63 3.80 1.67
10 - 11 5.85 1.76 4.05 1.61

12 - 13 6.40 1.31 4 .85 1.50

Total 6 - 7 7.35 2.13 5.05 1.05
Recall 8 - 8.85 | 1.23 7.20 | 2.3
10 - 1] 12.05 1.61 8.05 [ 1.9]

12 -~ 13 12.30 2.20 9.60: 2.4
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disabled B8.05; and 12 to 13 years, achlevers 12.30, learning dis-
abled 9.60.

Multiple comparisons of all the ugkonfounded means, {.e., means
in the same row or column, graphed in Figure 7 were made using the
Tukey (a) procedure. This was done to seek information regarding:
(1) developmental trends in the recall ability of both achieving
and learning disabled children; and (2) differences in the recall
ability of achieving and learning disabled children at the same age
level. The results of the Tukey (a) tests -are summarized in
Table 14.

Comparison of the mean total recall scores of achieving child-
ren at the four dif%erent agé levels indicated: (]) the recall of
achievers at the six to seven and eight to nine year age levels did
not differ significantly; (2) the recall of both the six to seven
and eight to nine year olds was fnferior (p<.01) to that of both

.
the 10 to 11 and 12 to‘13 year olds; and (3) the recall of the 10
to 11 and 12 to 13 year olds did not differ significantly. In
general, the recall of children older than 10 years of age wa;
superior to fhat of childrén_younger than lo‘years of age.

Within the population of learning disabled children, the Tukey
(a) tests indicated: (1) the tbtal recall of the youngest group
of children was inferior (p<.01) to that of each of Fhe three older
groups; (2) the recall of the eight to nine year olds was inferior

(p<.01) to that of the 12 to 13 year olds; (3) the recall of the
"eight to nine and 10 to jl year olds did not differ significantly;

u

and (4) the recall of the 10 to 11 and 12 to 13 year olds did not
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Table 14

L4

Tukey (a) Tests of Unconfounded Means Involved in Groups x Age
Levels Interaction for Total Recall by Achieving and Learning
Disabled Children at Four Age Levels

Group(s) Age Level(s) Compared Difference p*
: (years) of Means
8]

Achievers and 6- 7 2.30 <.01
Learning 8- 9 1.65 >.05
Disabled 10-11 4.00 <.01
12~13 =2,70 <.0}
Achievers ) 6- 7 and 8- 9 1.50 >.05
" 6~ 7 and 10-11 .70 <,01
6- 7 and 12-13 4 95 <.01
8- 9 and 10-11 3.20 <.0]
8- 9 and 12-13 3.45 <.01
1H0-11 and 12-13 0.25 3.05

Learning 6- 7 and 8- 9 2.15 <.01 .
Disabled - 6= 7 and 10-11 3.00 <.01
' 6- 7 and 12-13 4.55 <.0l
B- 9 and 10~-11 0.85 >.05
B- 9 and 12-13 2.40 <.0l
10-11 and 12-13 1.55 >.05

*Critical value at .0l level = 2.034 and at .05 level = 1.726
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differ §Tgpiflcantly. in general, not until learning disabled
children were 12 to 13 years of age was thel; recall superior to
that of children at both the six to seven and eight to nine year

age levels. | ~r

The mean total recall scores obtained by achieving and learning

disabled chidren at the same age level were compared using the

Tukgy (a) tests (Table 14). The results of these comparisons indi-

cated that the recall of achievers was superior to that of 1éarning

disabled children at the six to seven (p<.01), 10 to 11 (p<.01),
and 12to 13 (p<.01) year age level but not at the eight 'to nine
year age level. ‘

Since the total recall of achievers was superior to that of
learning disabled children at the two olde;t age levels, Ig’was
decided to compare the recall of the learning disabled children
with that of achievers in the next youngest age group. The appro-
priate palrs of tota! recall means were compared using the Tukey
(a) procedure for the comparison of confounded means, i.e., means
not In the same row or column. The followiqg results were
obtained: () the total recall of 10 to 11 year old,learqing dis-
abled éhildren (X = 8.05) did not differ significantly from that
of elght to nine year old achlevers (ivn 8.85); and (2) the total
recall of 12 to 13 year old learning disabled children (X = 9.60)
was Inferior (p<.01) to thatAof 10 to 11 year old achievers

(X = 12.05), but not to that of eight to nine y;ér old achlevers

(X = 8.85),

wv

In summary, memory appeared to be developmental in both the

142



achieving and leardlng disabled children. The recall of achievers
older than 10 years of age was superior to that of achlevers
younger than IO‘years of age. Not unti! learning disabled child-
ren were 12 to 13 years of age was their recall superior ko that
of children at both tHe six to seven and eight to nine year age
levels, |

The récall of achleving children was superlor to that of learn-
ing disabled children at all age levels exgept the eight to nine
year level. The recall ability of 10 to liland 12 to 13 year old
learning disabled children appeared\toylag two and four ye?rs,
respectively, behind that of their achieving chronological age

peers.

The Recall of Words Processed at Physical, Phonemic, and Semantic

The scores- obtalned by achlieving and learning disabled children
for the three levels of érocessinngere Subjected to a three-way
analysis of variance, 2 (groups) x' 4 (age levels) x 3 (level"'s‘s*o;~
processing), the levels factor repeated within. This was done In
order to determine whether fhe present study would provide support
for the Craik and Lockhart (1972) position that the hierarchy of
recall for words processed at physical, phonemic and semantic
levels wi{l be semantic > phonemic > physical. The results of the
analeis of variance are summarized in Table 15.

The three-way analysis of varianée Indlcated significant main

effects for groups (p<.001) and age levels (p<.001) and also a

significant groups x age levels interaction (p<.05). These results
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were based upon the scores obtalned by children when thelr scores
for the three levels of processing were averaged together. These

results will not be discussed in any detail here since groups and

age levels main effects and the interaction between groups and age .

’#ﬁyeady been presented and discussed In terms of the

%“7{5 . | ores obtained bylachleving and learning disabled

el

Ihalén_#e&way' ana];lsls, of variance summarized in Table 15 indi-
cated a signf%icant main effect for levels of processing {p<.001)
and also a signiflc¢ant interaction between levels of processing aﬁd
age levels (p<.01); The levels of proc;ssing x diagnostic groups
andvthe levels of processing x diagnostic groups x age levels
Interactions were not significant at the .05 level. -

The mean physical, phonemic and semantic recall of children at.
the fouruage IeQels (data collapsed over d!aghosf[c groups) is pre-
;ented graphically in Figure 8. Multiple compariéons of the
unconfounded means graphed in Figure 8 were made using the Tukey
(é) tests. Six to seven year olds recalled fewer physical .level
words than the 10 to 11 (p<.05) and tﬁe’lz to 13 (p<.01) year olds
but not the eight to nine year olds. No significant differenées
with respect to the recall of phonemic level words were detected
between any of the age.levels. Six to seven yéar olds recalled /
fewer semantic level words than the eight to nine (p<;05), lO\to 11
‘(p<.01), and 12 to 13 (p<.0l) year age groups. Eight to nine year

- old children ffﬁpljed significantly fewer semantic level words than

the 12 to 13 (px.01) year olds. The recall of the efght to nine

s~
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and 10 to 11 year olds did not differ with respect to semantic
words, nor did that of the 10 to 11 and 12 to 13 year o1d§..

The results of Tukey (a)wtests of the means for the three
levels o, procéssing within each of thé four different age gr$ups ‘
are summarized in Table 16. At all aée‘levels slgnificant differ~
ence; existed b;1ween the recall of semantic and physlcg} level
words (p<.01) and between thf recall of seméntic»and phonemiq
lTevel words.(p<.01). Children recalled more woré§‘at the semantic .
level than at either the physical or phonemié Ievgl. There were no
significant differences at any age level with rqipect to the recall
of phonemic and physica] level words. . ' a

The ﬁ;an physical, phon'mig; and semantlc recail'scores of
achieving and learéing disabled children (data collapsed over age
levels) weré as follows: physical, achievers X = 2.7#; ]éarning |
disabled X = 2.13; phonemic, achiever; X = 2.34, learning disabled
X = I.Sé; semantic, achiévers X = 5.06, learning di;abled X = 3.76.

| These means have been graphed in Figure 9. Multiple compérfsons

JF the means usling Tukey (a) tests fndicated that as a groub
ach{evers recalled more phonemic and semantic level words (p<.01)

than learning disabled chi ldren. No differences were found between

. the groups with respect to thé€ recall of physical words. Withinl

~ the separate populatiops of achieving afd learning disabled child-

’ ,Jnenbgthe recall of semantic level words was superior to the recall

Q
ygpf both physical (p<.01) and phonemlc (p<.01) level words No

differences were found between the recall of phystcal and phonemic

_—

level words.™
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Table 16

Tukey (a) Tests of Unconfqunded Means Involved in Levels x Age
Interaction: Summary for Individual Age Groups

Age Llevel Levels Compared Difference p*

(years) of, Means
el

6-7 Semantic and Physical |  1.225 7 <0l

Phonemic and Physical 0.350 >.05

ﬁ ’ Semqgtic and PhOnem]c 1.575 <.01

8-9 Semantic and Physical 1.850 N <.01

Phonemic and Physical 0.500 >.05

Semantic and Phonemic 2.550 <.01

10-11 Semantic and Physical 2.]50 <.01

Phonemic and Physical 0.500 >.05

Semantic and Phonemic 2.650 ' <.01

12-13 Semantic and Physical 2.675 . <.01

Phonemic and Physical 0.578 >.05

= Semanticand Phonemic 3.250 <.01
3 I

* Critical value at

9

.05 level =0.957 and at .01
an

level = 1.113
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In summary, the results obtained for the recall ofvphysicalu

bhohemic and seﬁantlc level words by: (1) children at different
,aoe ’evels‘(data collapsed over’ 3lagnostic groups); and (2)
a‘pgchievl'ng and learning disabled children (data collapsed over age
fifvtéve[s) Indicated partlal,support for the Craik and Lockhart (1972)
poslf};n that the hierarchy of recall will be semantic > phdnemlc >
physlcai. The recall of semantic level words was superior to the
recall of phénemié’éhd physical level words -but the recall of
phonemic and physical level words did not differ. It was also
observed that the recall of achievers was superior tonshat of - learn-
ing disabled children with respect to semantic and phonemic but not
5.

thsIcal level words.

The Resu..s of the Analysis, of the Interview Data

i f childrén mentioﬁéd remembering certain words reported on the
recall test becapse they belonged to particulér categories of items,
i.e., fruit, vegetables,'furnlture, clothing, weapons or vehicles,
the category hames were récorded by tge experlmenter Any cate-
gories not mentioned by the children were suggested by the

v
Vexpe?lhehter and children were asked if they could remember any
words belonging éb tiose categories., A cued recall ssgre was thus

obtained for each child.

The mean: numbers of categories recalled the mean’cued recall

.
scores, and the mean spontaneous + cued recall scores wete :alcu-
2 N
lated for achieving and learning disabled children at the fauc_; ’

» Cy
" different age levels. This information Is summarized In Table 17. .
. . . . [
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The interview data was not subjected to any statistical analysis
beyond the calculation of the means presented in Table 17 and a
descriptive analysis of the interview data, based upon the examina-
tion of these means, follé;s.

The mean numbers of categories recalled by achieving and learn-
ing diabled children at the four different age levels were as
follows: six to seven year, achievers 1.10, léaségﬁgvdisabled 0.40;

eight to nine years, achievers 2.80, learning diséﬁfed 1.20; 10 to

"]

11 years, achievers 4.10,: learning disabled 2.0ﬁ; an&'52;§0113
AL A

years, achievers 4.00, learning disabled 2.45. At each age level,

achievers reported the. use of more categories for recall of infor-

mation than learning disabled children. This result was not

unexpected since the spontaneous free recall of achievers on the

<

levels of Qrocessing task was superior to that of learning disabled
children at the same age level (p<.0l).

Older achieving children reported using more category labels

&

for recall of iﬁformatiqn than did younger achievers. This was
also true with respect to the older and younger learning disabled ﬁg?
children. These results also were not unexpected since within”the
populations of both achieving qnd learning disabled children the

free recall of older children was superior to that of younger

.~

children. - ) .,

" As mentioned previously, any categories notdmentioned by the

children were suggested by the experimenter and a cued recall scorg -

thus obtained for each child. The cued recall mear- for achieving

and learning disabled children'at the four different age levels

& R
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weré as follows: six to seven years, achievers 4.40, leafnlng
disabled 5.45; eight to nine yegrs, achlevers 4 .45, learning dis-
abled 5.05: 10 to 11 years, achievers 2.15, learning disabled
L.50; and 12 to 13 years, achievers 2.15, learning disabled 3.90.
Yoo o, . : '
- »‘ﬁ.j«/ ANy

Inspection of the-cued recall means indicates that both achlieving
and learning disabled children at all age levels were able to use
cues, provided in the form of category labels, to recall informa-
tion beyond that reported on the spontaneaus recall test.

The cued recall means of learning disabled children were

higher than those of achieving children at the same'age level. The

- means scores for both free recall and categories recalled (Table

y -

17) had been lower, however, for learning disabled children than
for achievers at the same age level and consequently the learning
disabled children had been provided with more category cues for
the recall(of Information.

Within the populations of both achieving and learning disabled
children, the cued recall means of children at younger age levels
'wére higher than those of children at older age lqu@s. Children
at, the younger age levels had recalled fewer categories (Table 17)
Sthf thqsg at older age level;iand were suppiied with more cues

&

for qrg_rkcall of.[nformation.
The;dlffer;nces between the spontaneous recall means for
ey '
achieviid d learning disabled children at four age levels, i.e.,

six to seven, eight to nlne,)ld to 11 and 12 to 13 yeaF;, gi-=n in"

Table 17 were 2.30, 1.65, 4.00, and 2.70, respectively. The dif-

ferences between the spontaneous + cued recall means for achieving

A}
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. (&
and learning disabled children at four age levels, i.e., six to

seven, efght to nine, 10 to 11 and 12 to 13 years, glven in
Table 17 were 1.25, 1.05, 1.65 and 0.85 respectively. The p?ovi-
sion of cues, in the form of category lébels, reduced the
differences in overall'recall between achiéVlng and learning
disabled children at the same'age level.'

The Results of the Analysis of Data Relevant to the Relationship

Between the Development of the Classification Concepts and Recall

"~ on the Memory Task

The mean total recall scores and the mean scores for the
recal)l of physical, phone [c and semantic words for the groups of
achieving and learning d}%?%led ch)ldren at each developmental
stage of each of the five classification tasks wef?ucéiculated. In.
additign, the mean.agé and~mean verbal 10, ;s lndlcgted by PPVT
scores, were also calculatgd for e8ch of these groups. This infor-
mation is summarized in Table 18. |

The memory ability of the chTTdfen will be considered in this
section only in terms of totél recall. lInspection of the %eansig
presented In Table 18 indicated that generally as the stage of )
development of each of the Piaéetian tasks increased, the mean
[tétal recéll scores of both achieving.and learning disabled child-
ren aTso'lggreased. For example, the mean total recall scores of
achievers at stage 1, 2 #nd 3 on the Additive Cémposition of
Classeé task were 6.86, 8.90 and 11.14, respectively. The mean.

total-reca}ffgéores of learning disabled children at stages 1, 2

and 3 on the Additive Composition of Classes task were 5.46, 7.65
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and 8.65, respectively. - 'f#l
Observation of the total recail means for achievers and learn-
ing disabled children who were at the same stages of- development on
the same Piagetian tasks indicated thaf the recall of the achievers
was higher. The results of t tests for significance of difference
betwéen the means of indep;ndent samples indicated that tﬁékrecall
of achieving children was superior to that of learning disabled
children in the followinglinstances: Additive Composition of
Classes, stage 3 (t = 4,68, df = 92, p<.01)3 All and Some Condl-
tions of Class Inclusion, stage 2 (t = 2.59, df 50, p=.01) and
stage 3 (t = 4.76, df = 104, p<.001); Singular Class, stage 3
(t =.2.65, df = 65, p=.01); Null Class, stage ba (t = 4.26, df =
65, p<.01); and Duality Prlnciplé, stage 3 (t = 2.43, df = 26,
p<.65). With the exception of stage 2 of the All and Some Condi-
tions of Class Inclusion task, the dlfférences were detected only

at stages of the classification tasks at which childrétr demonstrat-

{

ed.operational leyel performance.

The hlgheét total recall means were obtained by achieving and
learning disabled childrgn who were at stage 3 and.h of the Duality
Principle task(il.e., achlevers, stage 3,'2 = 12.24, stage 4 X =
12.06; and learning disabled, stage 3,X = 10.13; stage b, X =
10.00).. The analysis of the Piagetian tésk data discussed pre-
yiously suggested that the Duality Principle was the most
difficult classification task for both the achieving and learning

C

disabled children to deal with. No child demonstratéavoperatlonal

performance on the Duality Principle until operational performance
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A was demonstrated on at least three of_the other four classification
tasks.  Some degrege of generalization of classification concepts,
i.e., some.basic understanding of class Inclusion relations,
seemed essential before children could deal with the complex classi-

fications involved in the Duality Principle.

—

It is speculated that relating the recal) performance of the
children involved in this study to their performance on individual
classification tasks is not an adequate way to obtain information
about the relationship between the developmeﬁt of classification
concepts and memory ability. Rather, it is speculated ;hat this

Information would be better obtained by relating memory ability to

the degree of generalization of classification concepts in the

children, 1.e., to the number of classification concepts which thé
cﬁildren have mastered.

For pu:boses of comparison, therefore, it was decided to group
achlevlngJ;;d learning disab]ed'children separately according to
whether they re operational, i.e., at stage 3 or 4, on zero, one;
two, three, four orvflve classification tagks. The mean age, PPVT
and memory scores were calcu}ated for these groups. The results of

these calculations are summarized in Table 19. The total recalf
of achieving aﬁﬁ’learnlng disabled children demonstrating an opera-
tional level of performance on zero to five Piagetian tasks is

graphed in Figure 10. A deSC(iptive_analyéis of the information

aéontalned in Table 19 and Figure 10 follows.
-

The mean total recall scé?gs of achieving children who were

operational on zero; one, two, tﬁ%be, four and five classification

ik,

D
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tasks were 6.80, 8.00, 8.29, 8.33; 10.15, and 12.33, respectively.
The mean total recall scores of learniry disaoled children who
were operational on zero, one, two ‘*hree, four and five classifi-
cation tasks werewé.33, 6.91, 8.36, 8.30, 9.45, and 9.75, respec-
tivély. With the exceptlion of the groups of aéhieving and learning
di#ableé who were operational on five tasks (four learning disabled
and 33 ?chievihg children were involved in this comparison), the
recall of the groups of achleving and learning disabled children
who were operational on the same number of classification tasks did
not appear‘to differ greatly.

The groups of learniﬁg disabled children who were operational
on one, two, three, and four classification tasks were much older
than the groups of achievers who were operational on the same num-
ber of tasks (Table 19). The differences between the mean ages of
the groups of learning disabled children and achlievers who were
operational on one, two, three, and four tasks were as follows:
one tésk, 22 months: two tasks, 30 months; 3 tasks, 22 months; and
four tasks, 36 months. There was little difference between the
mean ages in months of achieving and learning disabled ch{ldren who
were operational on zero tasks (achievers, BL.40; learning digabled,
87.06) and on five tasks (achievers, 142.33; learning disabled,
145.00). The lack of difference between’ the mean ages of these
groups 1s due to the original selection criteria which assigned
subjects to discrete age ‘levels. No child included in the stué&

was younger than six or older than 13 years of age.

J‘M



162

Inspection of the means in Table 19 indicates the. the verbal
IQ scores (PPVT) obtained by the groups of achieving and learning
disablgd children who wer: operational on zero, one, two, three,
four and five classification tasks did not differ greatly except at

( ™~

the four task le&el. At the level of four tasks, the mean PPVT )
score of the achievers was 16 points higher thaﬁ that of the léarn—
ing disabled children. 1In all other cases, the mean PPVT scores,
of the groups of achievers and learning digabled children differed
by less than seven points. -

Inspection of the means graphed in Figure 10 Inditates that
within the population of achie?ers, progres; from zero tasks at the
operg;fOnal level to one task at the operational level was accom-
panied by an increase In tétal recail, i.e.}ofrom X = 6.80 to X =
8.00. Once performance on one task was @t the operational level,
however, no appreciable Increas- ere dbsngEd in total recall
until four tasks were at the ope(agigjb*ff;vel, l.e., one kask%
X = 8.00; two tasks, X = 8.29; three tasks, X.= 8.33; and four
tasks, X = 10.15; Progresscfrém fddﬁ fo five tasks at the opera-
tional lével was accompanied by a further increase In total recéll,

’? .

i.e., from X = 10.15 to X = 12.33.

With respect to the learning alsgblediﬁhildreh, inspection of
5 . ‘
the means graphed in Figure 10 indicates that progress from zero
[ ]

tasks to one task at the operational level was accompanied by aflih.
?ncrease in total recall, i.e., from X = 5.33 to X = 6.91. ° Pro-

gress from one to two tasks at the Operatibnal level was also

a,
A , SR
accompanied by an increase in total recall, i.e., from X»=-‘&91



to X = 8.36. ° Once two tasks were at the operéflonal leye{, no
further increases in total recall were oQ’erved until fpur tasks
Were at the operational level, I.e., two‘é%sks; X = 8.36; three
tasks, X = 8.30;;and four tasks, X = 9.&5. : Progress from four
fasks to five tasks at the operational level wa#’ not accompanied
by an appreciaBle“threase in recall, i.e., from X = 9.45 fozi ;

9.75. It should be noted, ~however- <t only four learning dis-,

‘abled chlldren were in the group der st » in§ qhera{ionel

performance on five taskse P : ‘{*

-

presented In’Tdee

7

"Vhen the data were organized Ig.thé marfn

.

! ¢ B BN s « ,
19, the appropriate statistical procedure for '6oking at the re-~
: <H PR 4 o

&

_lationships between the dependentvvarlables{)l.e.,'age, IQ and -’
' ;“iiéﬁh\ b - . .
total recall, and%ﬁh. number of tasks upon which operational.per- - = ',

-

Aformance‘wasjﬂemonstrated appeared to be a Tultivarlate analysis.
The declsnon(to compare the recall abi‘ity of achievnng and
vlearhing di'sabled chlldren on the ba;ls of the number of classlfi;
cation concepts which the ehlidren had mastered was based upon the
fnformation (and the Insight!) gained from doing the research. A
multivariate analysis had not been foreseen when the groject was °
‘orlglnally planned. It was felt that the results of Migor-
ous analysis of the data in Table 19 wouldJ;arry little welight in
QlQW“of such factorsias the small number'of subjects in some cells
‘ re1at!Ve te ic nu%ger of depeneant varlables, the wlde.dfscre-
panclcs between the numbers of subjects In the(célls, etc. The

experlmenter was very curlous, however. to know whether the results .

_of a uultlvarlate analysis wbuld lndlcate any of the ‘trends which

\ . o . A o



.lﬁ : . '6‘0
o

- o :
’ F * .
- meen suggested to her by a descriptive analysis of the data. .

| tBvas decided, therefore, to treat the data reported in Table 19
A o Y
-~ pertaining to the age, 1Q and total recall of the subjects in the
f“\‘c‘ R . . \ PRI
Q exploratory manner of a pllot study. : : ’

Theﬁge, 1Q (N"VT) and_‘&)tal recall’ scores of achlevmg and

-

léarnlng disabled chlldren who ﬁgre qperatlonal ‘o .z8ro, one, two,
* three, four,and five c]assifw:atlon ftafiks.iv;iére{squected to multl- B
variate analysis (NYBMUL,m1969) The " r'eSu]ts will not be duscussed
- lin any detail but |.t waL:l‘ be mentloneq& tat the analysis Indicated: ¥
(1) a signlflcant main effect for duagwst:_glgurc;ups, F (3, 1106) =
31.79, p< 0001. Si;ilflcaant unlvarnate Fm were obtained under

. thls maln effect for 19 WJOOI), and total recaH “{p<; 0001) but

not }fog age, (2) a slg WElEAnt maln effect for nuqber of tasks,

F\é“s k03 LL) = 14, 07, p<.0001. Significagt urivariate F's were

W
obta ned under this main effect for age (p<. 0001) and total recall

(p<.OOQI), but not for 1Q. -

;;e mulfivariate prncedurchwas used to conpare,xhe recall of
the groups df children operattonal on differeni numbers of taskS‘i‘ .«
“with that of the remaining group. Results indicated: . (1) recail
of chlldren operatibnal on zero or one task was Inferior (p<.01)
to that of the rem;nnlng group; (2) recall of children operatlonal
orf two or three tasks did not differ frﬂ‘th:— of the vemaining
“group; and (3)irecall of,chlldren operational on four tasks was

s

‘superior (p oY) té-iﬂat‘of the rest of the children.

-

#Annlys!s of the data presented,in Table 19 and Figure 10 seems af

to lndlcate that, generally, -achleving and - learnlng dlsablcd <f'_}
- . ; &ﬂ N
o Q . . .
- ‘ \

O
-

7



childrgn who had acquired the same number of classification con-

cepts d{ffered Jittle wuth respect to total recaﬁf qn thé” memory / \

task These groups of chn 1dren, with the exception of those opera-
9>

e tnonal on zero &) five tesks, did differ greatly with respect to
SR S

age. '-iny between the groaps of achievlng and learmng disabled
s .

children who were opmm &ur tasks dld a major dufference
» .
appear to exist for QQWVT) ’ ‘

The/ ‘recall performance “of the ‘grgups of achf@’vmg a‘fz& learning

4.4';_
" i dlsabled chlldren '@perﬁf’lonal on zéro, one, two; three, four and

»

e flve tasks suggests that supe{!;br re@a-ll appear@z to be assoaiated

with' tqe\ degree of generalnzatlon ofa:d@ssiflcatlon concepts which Ty &
v .

occ%rs @hen four ‘and five of the tasks have been maéterad Thls

B -

phenomenog seems to be particularly e\rident W tha’:hu@rs and ¥s

evident.to a lesser degwjathe learning disabled chlldren ’
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HAPTER VI 1
CONCLUS 1 ONS ANB RECOMMENDAT!ONS

The present study was designed to seek answers to specific aues-
tions regarding: (1) the development of Plagetian classification
concepfs; (2) memory ability as indicated by performance on a
levels of processing task; (3) the relationskip between ihe level of
development of the: classnflcatlon conetpts and performance on the&;ﬁﬁ
memory task by groups og achle‘ipg and learning d:sablednchild7ﬁn
Twenty achieving and 20 learnlng dlsabled children weéE,identifled
at each of four age*levels, I.e., $ix to'seven, elf¥ht to nine, 10 to

4

&'and 12 to 13 years. A total of 160 children‘partlcipated»in the
‘ PE

InVes}igation.’ A test battery consisting of five Piagetian classi~> ™.

1

' o . ‘ :
fication tasks andgra levels ofiprocessing memory task was <,
. L

administered Imdividually to each child. In addition, the children -

— ?
were interviewed to ohtain information regarding the use of mnemonic

-y

S raiegies for the recall of words processed on the memory task.

The conclyslon; drawn from the results of the analysis of the data

.

_Ipresented In the preceding chapter wa] be discussed for each

’ - a

quéstion. - . ¢ .

(R}

Questlons Relatedhto the Develogment of the Plagattan Classifncatlon A
. , ~;i§ ﬁﬁ&LtQ?

Concepts . K P S i

QUESTION_1: s there a significant relétionshlp_between the age

level of achieving children and stage of development on each of the

five Piagetian tasks?

Achieving chitdren dembnétrated~behavior iracteristic of

-~
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the different stages of development described by inhelder and Plaget
(1964 for the five classification tasks. Significant relationships
(p<.05) between age level and stage of development were observed for
A\l .

each task. Pro§ress in the development of several of the classifi-
cation concepts was observed when the performance of children at'
each of the threeoglper age levels was compafed with that of
children at the immediately preceding age level. Eight to nine'year
olds demonstrated a higher level of development on the Additive @
Composition of Clagn?s, Null Elégs and Duality Principle tasks than
six to seven-yearwo\ds - The performance of 10 to 11 year olds was
Y e &

. *super|orq%o thaf’%‘ eldht to nine year otds on the All

Cpndntlons of Class Incﬁbsion.‘Sungular Class and: the -
Principle tasks, and the performance of 12 to 13 year olds ‘was
g superior to twat of *10 to 11 year “olds on the Duality Pr:nciple'

R

task. o

All possibl% pafrs of the four different age levels were com-
pared for performénce differences with respect to each
;lasglflpatlogbtask. Wheneyer. differencgs were significant (E<'05)’
the performance of older gpil;fen was superior. ‘These findings are
in, agreement &ith thé éuggest}ons of Inhelder and Piaget, that theg;ﬁ;’
stage of development of classification concepts in children is
réfétéa'to’fﬁglf;th}bhbTbthal ages.
QUESTION 2:"ls there a slgﬁlficant relatibnéhip befween the age
level of learning dfsabﬁed children and stage of development on 3

each of the five Piagetian tasks? {///F’

Learning disabled children demonstrated Eghavfon



N

~

characferé‘kic of the stages of development descrlbed by InheldEfvvw

.'
and Piaget for each of the classification tasks. gnlficant'
LY
relationships (p<.05) were found between several age levels af «the

children and the stage of concept develﬁbm&nt f?r each classifici

[

tion task. ,The»performance of six to seven year olds did bt §$

?

differ significantl‘“frém‘that of eight to nine“year olds witH

v > !
‘!spect to.any of- the classtfldatlon tasks "Nat until children

9 1 ’

were. lO to ll ‘vears of age was performance on all of the tasks - .°

sugntficantly superior to that of the youngest children. The per-

year ords‘-’only on thewgﬁqass. task. Not until children were 12
. N

to 13 years of age was performance on the Additive Composition of

. B 3 .
Classes, Singular Class and Duality Principle tasks superior tg tha%ﬁ

~ ) )
of the elght to nine year olds. ‘The performance of 12 to 13 year

olds was superior to that of 10 .to 11 year olds on the Additive .
Composition of Classes and the Singular Class tasks.

Progress in the development of the classifica({bn concepts was

not as marked in the learning disébled}chlldren»as it had been In

the achievers when the performance of children_ at immedidately

adjaéent age levels was compared The slow develbpmentvof classi-

fication concepts l these ﬁearnfng disabled chlldren Is,in

v agreement with sImilar findlngs reported by Kirkbride (1977) and

Klees and Lebrun (1972) and will be ‘discussed. in more detail'
-

© shorti.y:_.

QUESTION 3: Is there a significant relationship between diagnostic

group and stage of development on each of the five Piagetian tasks ;
- ' i .

' S : “%"i

10 to 11 year olds was superior ‘to that of elght to nlne'

2y
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with respect to achieving and learning disabied chlldren at the

same age level?
At each of shevfoﬁr age ieveis, achieving and iearning disabled

children differed significantiy (p< 05) with respect to the level of

L

development of some of the ciassification concepts.. At the youngest

@ ¢

age level the performance of &chievere was s&berior to that of

ieatning disabled children on the»Singuiar Class and Nuii c

.

tasks At’hoth the eight to nine and’ iO to ii year age levels, the
#frformaqfe ofuachievers was superior to that of Iearning disabled
chiidren on the Additive Cdmﬁosition of C1asses, Singuiaratiass,

Nuii Ciass and Duality Principle tasks ’ Achievers at the 12 to 13

« .

S .
year age ievei demonstrated performance on the Singular Ciass and

~
.....

Duailty Princtple tasks which was superior to that of iearning dis-
abled children at the same age level $* At no age i}#ei did
achieving and iearning dlsabi:; children differ significantiy with
‘respect to performanfe on the A1l and Some Conditions of Class |
Inclusion task , y

On the basis'ef the above resuitsa It is suggested.that learn-
ing disabled children demonstrated poorly developed classification
concepts when their performance on Piagetian_ciassification tasks~
Is compareJ to that of achieving children at the-same age level.
This observat}on supports suggestlons by Kirkbride (1977) and Kiees
and Lebrun, (1972) that the ciassification skills of iearning dis-
abied chiidren, as.indicated by performance on Piagetian
‘fflasSIficatldn tasks, are inferior to those of achievlng children -

at the same age level. e | “'

- ) . ) ,-~. '.( ) ?'."
P . . ! N ‘ ' }

f‘\
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QUESTION 4; s there evldence to support a concept of a develop-
mental lag wlth respect to thdg\ge level at whlch ]earnlng disabled
children acquire the flve Plagetian classification concepts compaced
with achieving children?

In.cases ﬂhereachlevers and learning disabled children at‘ft.he‘
same age lepcjidlffered signiflcantly (p<.05) with respect to the
acqulsltion.of'classiflcation concepts, the performance of the

learnlng dlsabled childreh was compared with that of achievers at

the next :ﬁ;pgest age level. -Comparison of the performance of the

appropr.te 'qéﬁfs of children indicated: (n) learning j%?ab]ed

h the elght to nine and 10 to 11 year age levels were

' approximately't&o‘years-behind achieving children at the same age

”Tevei with respect to the development'of the concepts of the .

Addltive Composltion of Classes, the Singular C&ass, the Null C‘?ss
- ) .
and the Buality Principle; and (2) learnlng dlsabled children at

" the 12 to 13 year age Jlevel were approxlmately four years behind

w‘&v

achievlng chll&ren at the same age level with respect to the .-

A*.
development of’ the concepts of the Singular Class and the Duality"

L 4

Prlnclple
The concrete operational period of intellectual growth in the
normatl child extends roughly betweenseven and 11 years of age. The

child initiates some aspects of fopmﬁl operational thought at
# | ' .

approximately 12 years of age-(G1nsburg and Opper, 1969). Accord-

lng to the age norms proposed by Inhelder and Plaget (1964), -

concrete operatlonal performancé\on -the five classificatlon tasks

‘employe&‘tn the presen;.lnvéétlgatlon yould be expected -from ~

\/J
v , B v

.,“\\‘v ’ ,vg_,\ .. .- t

- . .. - .. . .
LI "\f!u. R YA - -



children at ®he 10 to 11 and the 12 to 13 vear age levels. Indica-

tions of formal operatispal performance on the Null Class and

Duality Principle Qb&ﬁﬁ be ‘expected from chif{dren at the 12 to 13 b

year age level. )

The perctntages of achleving‘and learnihg diséﬁ}?@ chlld;en at
the 10 to 11 year. age level demonstrating opergtional performance on
the classification tasks were as follows: Additive Composition of
Classes,bachievers, 95 percegk and Ieérning disabled, 50 percent;
All and Some 6gﬁdltions of Class Inclusion, achievers, 90 percent
and learning dlsabled, 70 ‘percent; Slnguiar Class, achievers, 90
percent and learning disabled, 15 pé?cent? Null Class, achievérs,d
100 percent (concrete operatlﬁn;l,%;s percent; formal operational,
85 percent) and learning di;ébled, 80 percent (concrete operationaj,
L5 percent; formal operational, 35 percent); Duality Principle,
achievers, 75 percent (concrete operational, 60 percent; formal
operational, 15 perpgﬁtx,ond’learnlng dlsab!ed, {S percent {con-
crete opéfatiodal 15 hercent{ formal operation. , 0 pencént).

The percentages of achieving and learning disabled children at
the 12 to 13 year age level demonstrat[ng,operational level perform-
ance_.éﬁ’the classification tasks were as‘foll;ws: Additive
-Composftion of Classes, achievers, 100 perc;nt ?nd learning dis-
abled, 90 -percent; All and Some,cbndltlons.; Class Inclusion,
achievers, iOO percent?and léarnlng'disqb[ed, 80 percent; Singular

€

Class, achievers, 100 percent and learning disabled, 50 percent,
v - AN o
Null Class, achlevers, 100 percent (cdncreté operational, 20 per-
* ’ ) o -
cent; formal op;rational, 80 pertent) and learning” disabled,

R
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80 percent (concrete operational, 30 percent; formal operational,
50 percent); and Duality Principle, achievers, 100 percent (con-
crete operatiohal, 30 percent; formal op;ratiohal, 70 perceﬁ%) and
learning disabled, 30 percent (concrete operational, 25 percent;
formal operational, 5 perceft). ‘ ) £

At both the 10 to 1 and 12 to 13 yéar age Jeveis, achieving
children are superior to learning disabled children with respect to
the attainment.of an operational level of performance on the
Piagetian tasks. When performance fs compared to the age norms

proposed by I&elder and tet (1964) for the c‘evelopment of

classificatif pts, Achievingxhildren generally meet. the

. . v @ ’ .
criteria, the .

The classiflcation concepts'oﬁ/Thegll:i/isabled children
appear to develop more slowly than those achleving children.

Two findings arising from the results of the present investlgation

ng ‘disabled children do not.

which seem to support the concept of a developmental lag with ;9

| respect to the age Ieve'l apwhlcp g‘arning disabled chnldren acquire
classification concepts are: (l) Ieprning disabled chyldrEn lag two
to four* yeérs behind their achieving chi®nological age peers with
respect- to the'acqulsltloh of several classiffcatlon concepts; and
(Z)Qgparnnng disabled children do not meet the age crlteria proposed

N -
by lnhelder and Piaget with respect to the deVelopment of .the

operational structure _of classiflcation. Factors which may -
'partially explain the problems experienced by “the learning disqbled'
‘-“gnildrénvﬁlthrrespect to the classification tasks will now be

discussed.



Inhelder and Plaget (1964) stress that the actlions performed

by the child upon objects In his environment are the crucial factors

which determine the develomment of classification. These authors

suggest, however, that maturation, perception and language are

B

factors which may be ''necessary but not suf‘ficient"' for the comple-

tion of the operational structure of-classification. Learning

-

disabled children are frequently C.Haracterized in-the literature ©

as demonstrating maturationat:ﬁ&f and perceptual and verbal =

. oa
deficits. The complex nature..of these problems {nd the consider-

Lning pr&ssé of chnldrep
ty

{5*-.
heﬂ‘}ﬂ this thesis. "

able |mpact @ may have on ‘tm
\Ad

LSRN Y
have been dlscussed and recogpiz',

The learning disabled children involved In the present. Investi-

gat'ion all. had readlng disabilities. The population appeared to be

“:ct to perceptualE

“Wlinguistic factors which might he corffrivbutlng to ‘their ‘reading

-

somewhat heterogeneous, however, wnth

problems. ~For example, WISC~R scores available for learning dis-

abled cl’f?1dren in the three %;d%r age ,groups indicatecfJ hat in 24
\ . .

".

cases, the performance score Was superior to the verbal score by -
o y . X .

10 or more points; in. four cases the verbal score was superior:to

-

the performance score by 10 or more points; and in 26 cases there
R - .

~
~r

‘ A :
was not a 10 point discrepancy between the verbal and performarice -

scores. o
School records and the children's teachers, especially fﬁ

e | L 3 : w
teachers of the two younger age groups, indicated that problems

wlth auditory and vlsual recognition, discrimination and integra-

.

tion of sounds and symbols, dlfficultses with visual-motor

» . [

pid

‘r

173
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1]

integration, and disturbances of spatial orlentation were thought
to be contributing to the reading problems that some of the learn-
ing disabled children were experiencing. Inhelder and Piaget (1964)

-" ’u
suggest that at the vex;y early stages of classification, childrer*

perceive similarities and differences among the objects to be

classified. The writer suggests that perc¢eptus) difficulties
experienced by some learnlng“ﬁisabled children partjcipatlﬁg in .
this study may have Inhibitéd their ability to fq;us upon the criti-
cal aspects of classification gasks. .Thebablllgy of thesé b&lldren
to perceive similarities‘and alﬁ;;rgnces may have been'Impé[red
and consequently their.pfvgresﬁhy[tﬁ.reSpect té”therdeyelopment 6f
classification delayed. | ‘ : ”
o A very close a$sociatiog between “the develaopment of classifi- -
cation and thé development of language has been pOStﬁlated by

Inhelder and Plaget’(1964).” Data frcg mhe.presenf study suggests

that verbal deficits may have been major contributors to the prob-
lems that the learning disabled children'experlenced-with the
cla;siflcation tasks. Twenty*four of the 60 learning dlsaﬁ?ed ’ "4!5

children in the three older age groups had WiSC-R performance
. scores that were higher than th¢ir verbal gcores by 10 or more - hd .
points. This finding could be tnterpreted as Indirect evidence of
verbaf\éeflcits In these chlldren (Rabinovitch 1359 968; -
,Velluylnp, 1977) . ’ = " i 4
| The verbal 1Q scores'from_school‘recordﬁ for the three,é]dest
-

gggups of achleving and*learniﬁg Hfsabled children could not be ‘

compared statistically, since th& scores bf tﬁg former were derived -
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from group tests of intelligence and those of the latter were
derived from Individual tests of intelligence. Inspection of the . 2,
mean verbal [Q sco?es for these groups indicated, héwever, that |
although all of the means wére within the normal range, the verbal
I1Q's of the groups of acﬁie;ers were higher tgan those of learning
disabled chi lMdren at the:saﬁe age level.
The average verbal !Q of achievers §i=110.1); as indicated by

pefformancp on the Pe;bgdy Picture Vocabulary Test (PPVT): was
‘ T - ’y

superior (p<.001) to that of learnln%.ﬁPSabled ;hildren (x=102.9).
The PPVT estimates yerBal 1Q by measurdng receptive vocabulary-

-~

. The ﬁ%an PPVT scores obtained by the groups of achieving and*Yearn-
ing,dlsabied children at four different age leV;ls were all within
the‘norwal ;angit Significant differences (p<.05) were observed,

-

however, betweln the mean PPVT scores’ of achievers and learning -

<

- disabltd chl]dren at both the 10 to 11 and 12 to 13 year age levels.

~5
*

The mean scores of the achievers were 5uperior in both cases.

| Coqfld?ration of the verbal 1Q scores oktahped for the'achiev-
ing th leérnlng disabled children, from Beth school reﬁords and
the PPVT, would 'seem to indicate.that the languagé abilities of the
learning,disabled children-are inferior to those of the achieving
~children. This finding is in agreement with Hallahan and Kaﬁffman
(1976), éﬁd'would lend some support to the Vellutino~(1977) that

. . »” N
many children with reading problems have verbal deficlts.

Language Is‘partlculariy Important ghen dealing with muftipli-

cative and complex classificattoﬁs such as those involved in the

Singular Class and,DuafityiPrlncipleQQSks (1nhelder gnd Pfaget,
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1964) ., Poor performance of the learning disabled children on these
tasks may be due }n part to thelir language deficits. Direct actions
upon the concreté objects, i.e., squares and circles, presented to :
the child in the Singular Class task help to facllitate classifi-

cation. Language skills, however, ﬁéy assist the child in shifting

from one classification criterion, i.e., shape, size, and color, to

e
’aﬁqther. Only 15 learning disabled ¢hildren compared with 52

f

_%g,achfévers reached the copcrete operational stage of the Singular
% . P
r

Class task. ' ‘ ' B
To reach t;é co:crete operational stage of the Duality Prin-

ciple tagk, children must deal with a complex animal claSsifica}ion. 3%;‘3
lnheldé} ‘and Piaget (1964)usjggest\that Ehildrenhfannot,simgly 2 i
rely upon experlenée drawn from their own acti?n§ to say that ducksg

ére birds and that“blrds are énfmalsf tn this sjtuatfon chi]d:en

must rely heavily on ﬁpure Iinguisfic concepts and (they) may need

to structure and develop these in the course gf tgeﬂactual ' -
experI‘Fnt“ (pp. 110-111). At the formal-operational stage of the
Dua]!fy Principie task;'chlldren mus t deal with the abstract

c{asses not-ducks, not-birds, and not-animals J.! the complex relq-
tionship; animalé > birds + hot-birds >'not*animals.' without‘We]l
develbped-language skills, chfldren probably cangot do this. gight .
Iéa;qing disabled children compared with 21 achlevers were at the
concrete oéérationai stage of thé Dgallty Princfple; while only one
‘dlpgtqing Qisabled child cdmpared u}th l?vachlevers reached the.

\ ‘.
. T -~
]

fobwal operational stage of the task. j . .

s



In summary, at all age levels the performance of learning dis-
abled children was inferior to that of their achieving peers on two
or more classification tasks. |In addition, learning disabled
children lagged two to four years behind their achieving peers with
respect to their acquisition of several of the classification con-
cepts. Poor classification skills appeared to be a general
-haracteristlic of the learning disabled children. Although the
population of learning disabled children appeared to be heterogene-
ous with respect to perceptual and verbal deficits thought to be
contributing to their academic problems, it is suggested that the
population was quite homogeneous with respect to deficient classi-
fication abilities. The writer suggests that classification
appears to be a broad based reasoning ability which may be vulgér-
able to different types of dysfunction, i.e., disturbances of
perception and/or language.

QUESTION 537 Is there any evidence which indicaies a ‘ority of
acquisition of the five Piagetian classification concepts by achiev-
ing and learning disabled children?

Examination »f --e Piagetian task data indicated that neither
acheiving nor Jlearning disabled children demonstr%;ed an oper;~
tional level of performance on a particular classification task or
combina-® - of tasks prior to others. It is suggested by ;he
investigator that the numbers of children who are opgrational on
the various tasks might serve as a very general index of the order

of difficulty of the classification concepts. © - this viewpoint,

the order of task difficulty (from least difficult to most

R}
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difficult) for the achievers was: (1) Nul' .. f2) A1} and Some
Conditions of Class Inclusion: (3) Addit - Femeo. an of Classes;
(4) Singular Class; and (5) Duality Princ ~le w' the exception

. that the positions of the Null Class and All and Some Conditions of
Class Inclusion tasks were reversed, the ordar of task, difficulty
for the learning disabled children was the same as for the
achievers.

The order of task difficulty suggested here (with the excep-
tion of the Null Class which will be discussed separately) was not
unexpected and is similar to the sequence of classification concept
development proposed by Inhelder and Piaget (1964) gnd Kofsky (1966,
see Figui- 1, page 33 of this thesis). The concepts of Additive
Composition of Classes and All and Some Conditions of Class Inclu-
sion tended to be mastered prior to the concepts of the Singular
Class and the Duality Principle.

\
To solve the various problems presented by the Additive Com-

bosition and All and Some tasks, the child must deal witH the
inclusigzlrelations of a class hierarchy consisting of one supra-
ordinate class and two subclasses, i.e., for Additive Composition,
the supra-ordin%te class of wooden beads and the subclasses of red
and white beads; and for All and Some, a supra-erdinate class of
square objects with subclasses of red and blue squares, and also a
supra-ordinate class of blue objects with subclasses of blue
squares and blue circles. The classifications involved in the

Singular Class and the Duality Principle ‘are more complex. The

Singular Class requires the child to classify the same objects on
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.thg basis of three different criteria, }.e., shape, size and color,

:nd to recognize the special case of the complementary class that
contains one object. The Duality Principle requires the child at
the concrete operational stage to deal with the inclusion relations
of a class hierarchy consisting of the stra-ordinate class of
animals and three subclasses of farm animals, birds and ducks. The
child at the formal bperational stage of the Duality Prinéiple task
mus t deal wlth the symmetrical relationships between classes and
their complements, i.e., animals > birds - not-birds > not-animals. .

With three exceptions, children involved in the present
investigation did not demonstrate operational level perfor-ance on
the Singular Class task until they were operational on two of the
following tasks, Additive Compogit&fn of Classes, All and Some |
Conditions of Class Inclusion and Null Class. It appe§r< that some \
basic notions of the criteria of classes are necessary beforQ;the
child can cope with the concept of the Singular Class. Thé import-
ance of language with respect to mastering the Singular Cléss has
been discussed in the preceding sectién.

No child involved in the present investigation demonstrated
concrete operational performance on the Duality Principle task until
at least three of the other classification concepts had been
mastered. At the four éasks operational level, 10 children were
concrete operati on the Duality Principle, and no child had
reacgzd the formal operational.stage of this task. At the five

tasks operational level, 19 more children were at the concrete

.operatIOnal stage, and 18 children were at the the formal
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operational stage of the Duality Principle task. These results
would seem to indicate that a degree of generalization of classifi-
cation concepts, i.e., some basic understanding of class inclusion
relations, is essential before children ar capable of dealipg with
complex hierarchical classifications such as those involved in the
Duality Principle. The child's need for well developed language
sk’ 1ls to assist with the solution of the problems presented at the
concrete operational stage and especially at the formal operational
stage Qf the Duality Principle has already been discussed.

Q; the 18 children, who reached the formal operational stage
of thé the Duality Principle task, 14 were achievers at the 12 to
13 year age level and had been at school for seven years. The
wri.er is Inclined to attribute the success of these children to
their extensive experience with classifying objects and events and
to the verbal facility related to such classification activities
that the children developed during the seven school years.

The writer agrees with Lavatelli (1977) who suggests that the
"mot-class'' is a concept which teachers frequently do not con-
sciously discuss with children when teaching activ}ties designed to

<«
deyelop classification abilities. Often teachers concentrate on
having children assemble classes of similar objects and ignore the
~complementary class. For example, given an assortment of miniature
trucks, airplanes and cars, the child is often asked to make
separate classes of trucks, airﬁ!anés and cars, but is not asked to
make up the class of trucks and the complementary class, not-trucks.

The problems that the children involved in the present
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investigation experienced with the classes of not-birds. not-
animals, etc. at the formal operational stage of the Duality Prin-
'Ple task were discussed by the experimenter and the children's

teachers. Many of the teachers indicated that they did not teach

the co}Cept 0f the complementary not-class when dealing with speci-
«
fied classes. The teachers were not surprised that the children

could not deal Qlth the concept.

Inhelder and Piaget (1964) have placed the concept of the Null
Class, the complementary class which contains no objects, at the
borderline of concrete and formal operational thought. The results
of the present investigation do not support Inhelder's and Piaget's
suggestion that the Null Class is a fairly advanced classification
concept, since it was the easiest task for the achievers and the
second easiest task for the learning disabled children to deal wlth;
'bonaldson (1960) has suggested that the Null Class is a rather
sophisticated concept, and that the task proposed by Inhelder and
lPiaget.(IBGQ) to test for it is inadequate. The results of the
present study would seem to support Donaldson (1960).

According to Inhelder and Piaget (1964) when children between
the ages of five and 12 years are presented with a collection of
blank cards (reprbSenflng the Null Class) and cards with pictures X
on them, chl}dren younger than 10 to 1] years of age tend to avolid |

)
making a éichotomy of blank and picture cards. With respect to the
present investigation, 37.5 percent of the achieving children below

the age of 10 years spontaneously produced a dichotomy of the cards

(stage ba, formal operations), and another 32.5 percent could be
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led to produce a dichotomy by the experimenter (stage 3, concrete
operations). On the other hand, only five percent of the learning
disabled children below the age of 10 years spontaneously produced
a dichotomy of the cards, and only another 15 percent of these
children could be led to produce the dichotomy by the experimenter.
Despite the rather unexpected position of the Null Class in the
order of task difficulty for achieving and learning disabled child-
ren, and the dubious nature of the task used to test for it, the
Null Class appears to be a difficult concept for the young disabled
children. The difficulties experienced by these young children in
dealing with the Null Class may be due to the perceptual and lin-
guistic problems which they seemed to experience.

In summary, the order of cl§ssification task difficulty was
very similar for the groups of achieving and learning disabled
children. Overall, the order of task difficulty was similar to the
order of acquisition of classification concepts proposed by Inhelder
and Piaget (1964) and Kofsky (1966).

Questions Related to Performance on the Levels of Processing Task

QUESTION t: Is memory developmental within the pépulation of
achieving children; do older children recall more words than
younger children?

Some age related trends were observed with respect to the
development of méaory ability within the population of achieving
children. Comparison of the mean total recall scores obtained on
the levels of processing task by achievers at Immediately-adjacent

»

age levels indicated: (1) no significant differences in“recall
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between the six to seven and eight to nine year olds; (2) the re-

-
call of the 10 to 11 year olds was superior (p-.01) to that of the
cight to nine year ol. = and (3) no significant differences In
recall between the 10 to 11 and 12 to 13 year olds. In addition,

the mean total recall pgrformance of achievers at both the 10 to 11
and 12 to 13 year old age levels was superior (p~.01) to that of
achievers at both the six to seven and eight to nine year old age
levels.

The general conclusion drawn from these results was, that
within this population of achieving children, the total recall per-
formance on the levels of processing task by children older than
10 years of age was'superior to that of achievers younger than 10
years of age. Similar results have been reported for the perform-
ance of normal children on a levels of processing memory task by
Kirkbride (1978a) and Snart (1979).

The better memory ability of the children older than 10 years
of age may be related to a general shift from pre-operational to
concrete operational thinking, as indicated by their performance on
the Piagetian classification tasks. The percentages of achieving
children operational at the younger (<10 years) and older (>10
years) age levels with respect to the various classification tasks’
were as follows: Additive Composition of Classes, 45 and 97.5 per-
cent; All and Some Conditions of Class In;lusidn, 57.5 and 95
percent; Singular Class, 35 and 95 percent; Null Class, 70 and 100
percent; and Duality Principle, 7.5 and 87.5 percent.

According to Inhelder and Piaget (196L4), the development of
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the operational structure of classification contributes to the
growth of logical thinking processes in children. The marked pro-
gress in logical thinkin. processes in the older group of achieving
children, as indicated by their performance.-on the classification

tasks, may be reflected in their superior performancgion the memory

e

task compared with that of the younger groﬁp of chfldren who did
not exhibit the same degree of operational performance on the
classification tasks. These results tend to support suggestions by
Brown (1975, 1979) and Chi (1976, 1577) that the child's memory
ability Is related to his current knowledge base.

The mean total recall scores of achievers at the 10 to 11 and
12 to 13 year age levels were 12.05 and 12.30, respectively. These
two groups of children did not differ in recall performance despite
the observation that only 15 percent of the 10 to 11 year olds,
compared to 70 percent of the 12 to 13 year olds, demonstrated for-
mal operational thinking on the Duality Principle task. The
Duality Principle was the only classification task on which the
performance of these two groups of achieving children had differed
significantly (p<#01). The formal operations described by
lnhélder and Piaget (1964) with respect to the Duality Principle
have been discussed previously and involved the duality between the
ordering of classes and the drdering of their complements and is
expressed (A) < (B) » (not-A) > (not-B). It is suggested that the
acquisition of these particular formal operations does not enhance

the recall performance of children on the memory task employed in

this Investigation.

N



QUESTION 2: Is memory developmenta)l within the populations of
learnlng~dlsabled children, do older children recal more words than

A
younger children?

The mean total recall scores obtained by learning disabled
children at four different age levels on the levels of processing
task indicated several age related trends with respect to the ce-
velopment of éemory ability within this population of children.
Comparisons of the mean total recall scores of learning disabled
children at immediately adjacent age levels indicated: (1) the
recall of elght to nine year olds was superior (p<.01) to that of
the six to seven year olds; (2) no significant differences in re-
call between the eight to nine and 10 to 11 year olds; and (3) no
significant differences in recall between the 10 to 11 and 12 to 13
year olds. |In addition, the recall of the 10 to 1l year olds was
supgrior (p<.01)_to that of the six to seven year olds, and the
recal) of the 12 to 13 year olds was superior (p<.0]) to that of
both the six to seven and eight to nine year olds. These results
are In agreement with similar findings reported by Kirkbride (1978a)
with respect to the performance on a levels of processing task by
learning disabled children at different age levels.

The total recall results of achieving children which were
discussed previously jndicated that the recall of achievers older
than 10 years of age was superior to that of_achieygrs younger than
IO.years of age. A similar s}%b‘tion did not appear to ;xist for
the learning disabled children. Not until learning disabled child-

ren were 12 to 13 years of age was their recall superior (p<.01)

«
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to that of learning disabled children aprbpfh ;pe $Ix to seven and

v =
=

eight to nine year age levels. » ,f; ‘JSQ\RX

A major shift from.br¢¥bpératiéﬁ§¥:£o opef;}ional'thinklng, as

N

indicated by performance on the classif%ﬁﬂéion tasks, ap, :ared to
occur in the achieving thildren around‘the age of Id vears. The
percentages of learning disabled children operational at the younger
(- 10 years) and older (»10 years) age levels with respect to the
various classification tasks were as follows: Additive Composition
of Classes, 20 and 70 percent; All and Some Conditions of Class
Inclusion, 37.5 and 75 percent; Singular Class, 5 and 32.5 percent;
“Null Class, 20 and 80 percent; and Duality Principle, 0 nd 22.5
percent. A shift from pre~opera}ional to concrete operational
thinking did occur in the learning disab];? children. The percent-
ages of older learning disabled children who were qperational on
the classification tasks (especially the Singular Class and Duality
Principle) were much smaller, however, than the percentages of older
achieving children who had attained an operational level of per-
formance onthe tasks. It Is suggested that the slow trénsitron
from pre-operational to operational thinking, as indicated by the
apparent slow development of classification concepts in the learn-
ing disab'-d children, is rgfleéted in their performance on the
levels of processing task.
QUESTION 3: Is the total recall of achieving children superfior to
that of learning disabled children at the same age level?

The total recall] performance of achieving children on the

levels of processing task was superior (p<.01) to that of learning



d sstled children at the six to seven, 10 to 11, and 12 to 13 year .

age levels. No significant differences were observed between the
mean total recall scores of achieving and learning disabled child-
ren at the eight to nine year age level.

Comparison of the recall performance of learning dfsabled
children at both the 10 to |1 and 12 to 13 year age levels with
that of achiever< at the next 'youngest age level indicated: (1) the
recall performance of learning disabled children at the 10 to 11
year age level lagged two years behind that of achievers at the
same age level (p<.01); and (2) the recall performance of Iearn;ng
disabled children at ;he‘lz to 13 year age level lagged four years
behind that of achievers at the same age leveﬂ(p<.01). As dis-
cussed previously, when the performénce of these same groups of
learning disabled children was compared with that of achievers,
lags of the same magnitude had occurred with respect to the
acquisition of several of the classification concepts.

The great.:+ difference between the mean total recall scores
of achievin and =arning disabled children occurred at the 10 to
11 year age level (achlevers X=12.05; learning disabled, X=8.05) .

A major shift from pre-operational to concrete operational thinking,
as judged by performance on the classification tasks, occurred in
the achieversAat about 10 years of age. Learning disabled children
also demonstrated a shift from pre-operational to operational
fﬂ}ﬁklﬁg at about 10 years of age, The degree of shift, however,

as discussed previously, was not as great in the learning disabled

children as in the achieving children. It is suggested by the
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presént investigat?;/that the slow acquisition by the learning dis-
abled chil;ren GT/the logical thinking processes, i.e., the
classi%lcaiion concepts, described by Inhelder and Piaget (1964)
may contribute to the developmental lags which appear to exist when
the memory performance of learning disabled chilaren Is compared
with that of achievers at the same age level.

QUESTION 4: Wi)1 the recall scores obtained by achieving and learn-
ing disabled children at four different age levels support the Craik
and Lockhart (1972) position, that on a test of recall for words
processed at physical, phonemlic, and semantlic levels, the hierarchy
of recall will be semantic ~ phonemic > physical?

The scores obtained by achieviqg and learning disabled child-
renigbr three levels of processing w;re subjected to a three-way
anafysis of variance 2 (groups) x 4 (age levels) x 3 ([evels of
processing), the levels factor repeated within, to determine whether
the results of the present investigation would provide support for
the Craik and Lockhart (1972) suggestion that the hlefarcgy of
recall for words processed at physical, phonemic, and semantic
levels ®s semantic > phonemic > physical. The results of the
analysis of variance which were relevant to this question indicated
a significant main effect for levels of processing (p<.01) and a
significant levels of processing x age levels interaction (p<.05).
The levels of processing x diagnostic groups interaction and the
Ievels'of processing x age levels x diagnostic groups interaction
were not significant at the .05 level.

Multiple comparisons of the mean in¢81ved in the levels of
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processing x age levels Interaction p'rov?ded informatiod reqarding:
(1) the recall of physlical, phonemic and'semantic level words by
children at each individual age level, and (2) significant ag\e
trends with respect to the recall of word. ~ncoded at each of the
different levels of processing.

Within each of the four different age levels (datﬂa collapsed
over groups) the recall of semarztlc émodings was suverlér (p«.05) to .

the recall of both phonemic fand physical encodings. The.recall of

tion by Cralk and Lockhart ({1972) that the hie-rdrchy of recall for -

»

words processed at the physi¢al, phonemic and semantic levels is

semantic ~ phonemic > physical.l Semantic encodings were best remembered

by children at all four age lkvels. The recall of phonemic level words,

howevee, was not s'L'JperIor the recall of physical level words.

These findings are in agreemend with results repor..J by Xirkbride .
(1978a), Geis and Hall (1976) afd Dwings and Baumeistér (1979).

Significant -age trends obsefved with respect to the recall of

physical, phonemic and semantic level words by children at ‘he‘ four
different age levels (data collapted over groups) were: (1) six
»

’
to seven year olds recalled fewer pbhysical level words than either

i

the 10 to 11 (p<.05) or the 12 to (p .01) year olds; (2) six to

seven year olds recalled fewer sem ic level words than children

(p<.05); and (3) elght to ~. - ‘ -
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any of the age levels with respect to the recall of phonemic level
words. Neither these results,‘nor the results pe;t;ining to the-
recall of words encoded at different levels of b;gﬁesslng by child-
ren Qithin each indiv?du?] age level, supports théﬁsuggestion that
. ' -
young children,LQ?d to recall the phonemic attributes of words,
while chi/;ren aged eighf years. and older tend to recall semantic
attributés (Naron, 1978; Hasher and Clifton, 1974).

Ihe levels of processing x diagnostic groups interaction was
not significant at the .05 level. Comparison of se;eral means
involved in this irfteraction, however, indicated that as a group,
achievers recalled more phonemic and semant]cvlevel words (p<.01)
than learning disabled children. The inferior recall of phonemic
level words by fhe ]éar:$;g disabled children might be cor "dered
a reflection f either deficits in auditory perception (Wepman,
1960, 1961) or di. turbances in the phonological asrerts of language
(Blank, 19€3: Vell tino, 1977; Shankweiler and Li .-~ in, 1976).

The inferior r - | of semantic level words by the learning dis-
abled children could be construed as evidenfe of dysfunction in
semantic‘components of.language (Vogel, 1975, cited _in Cummins and
Das, 1977; Vellutino, 1977; Denckla and Rudel, 1976).

As a group, the learning disabled children involved in the
present study did appear to have more language problems than the
ac%ievlng chlldrén. The writer proposes, however, that the poor
recall of both'phonemic and semantic level words by the learning

R —

disabled children is primarily due to their inefficient use of

catégory organization as a mpemonic strategy. In addition, It is
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suggested here that the failure of the ]e§rning disabled children
to efficiently use category organization as a means for recalling
information is related to the poor development of classification
skills in these children. These suggestions are discussed in the
following sections.

QUESTIO& 5: Will the interview information provide any indications
as to how both the achieving and learning disabled children re-
trleve‘from memory the s£imu1us words involved in the levels of -
processing task?

The only mathematical analysis to which the interview data was
subjected was the calculation of the mean number of categories men-
tioned. by the achieving:and learning disabled children during their
descriptions of their information retrieval processes. The explana-
tions and conclusions which are presented here are based upon: |
(1) a consideration of the category means; and (2) an attempt'to
merge the writer's general overview of the interview-.data with her
interpretation of statistical }esults ébtained from the analysis of
the classification and memory task data.

When initially questioned about the meégé they had used to
remember the words reported on the levels of prBcessing recall
test, it was not unusual fo; achleving and learning disabled c-ild-
ren to respond that they did not know how they had gemembered the
words. When coaxed to give further cgnsideration 4?.the matter of B
Informafion retrieval, the children 6f;€ﬁ\(gplied that they had

remembered the words by thinking about the questions the experi-

menter had asked about the words. For example, '"Is this word a




type of something, like fruit, or clothes?'" or '"Does this word
rhyme with something, like 'shed' or ‘bed?'"
Asked why specific semantic level words like '"bomb'" or ''peach'

had been recalled, children frequently replied that the words had

belonged to a particular category of item ... "it's a weapon'' ... or

. "it's a frult." Sometimes the reason given by children for the
recall of words, for which the orienting questions were intended to
induce physical or phonemic processing, was that they also belonged
to categories of items. For example, many children reported re-u
calllng the word ''gun'' because it is a weapon. The orienting

quéstion for which gun was the stimulus wor

was ... '"Does this

word start with a G?'"' The word “bus“Jyas often recalled because

it was a vehicle although the orienting question for bus had been
.‘”Does this word rhyme with fuss?'

Any cateBories mentioned by the children during their explana-
tions of their retrieval pf the stimulus words were recorded by fhe
experime;ter. The mean numbers of categories reported by achiévlng
and learning disabled children at the four age levels were as
fg}#ows: six to seven years, achievers 1.10, learning disabied
P .

6.40; eight to nine years, achievers 2.80, learning disabled 1.20;
10 to 11 years, achievers 4.10, learning disabled, 2.00; and 12 to

15 years, achievers 4.00, learning disabled 2.45. Inspection of

.
the means ihgicates that within the populations of both achlev-

/"~ ing and learning disabled children more categories were reported by

children older than 10 years than by children younger than 10

years. Observation of the category means also indicates that

O
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learning disabled children reported fewer categories than achieving
children at the same age level. gimi]ar findings that learning
disabled children do not effectively use category organization for
the recall of information have been reported by Bauer (1979),
Torgesen (1977), Dellago and Moely (1979), and Parker, Freston and
Drew (1975).

The writer suggests that there is a parallel between the num-
ber of category labels recalled by achieving and learning disabled
children and: (1) the level of development of their classification
concepts; and (2) their recall of words processed at the semantic
level. The analysis of the classification task data indicated that
the classification c7fcépts of both achieving and learning disabled
children older than .10 years of age were more Highly developed than
those of children younger than 10 years of age. The classification

concepts of the achievers, as indicated by performance on the

e

Piaggqtian tasks, were more advanced than those of learning disabled fe
children at the same age level. The results of the analysis of the
levels of processing data indicated that, although achieving and

4y
learning disabled children at all age levels best remembered words

processed at the semantic level, older children tended to remember

more semantic encodings than younger children. |In addition,
achievers recalled more semantic encodiqgs than learning disabled g
children. ) — 1

According to Craik and Lockhart (1972), semantic processing
involves the assimilation of information to existing cognitive

structures. The Writersuggeststhat when presented with semantic
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orienting questions which ask, for example, if a particular word
such as ''peach' or "shirt'" is a type of "fruit", children assimil-
ate the information to the cognitive structure of classiflcation
(Inhelder and Piaget, 1964) which they possess. To decide whether
a peach or a shirt represents a type of fruit children utilize their
current knowledge regarding: the intension, i.e., the set of pro-
perties common to members of a class and the set of differences
whfch distinguish them from another class; the extension, i.e., the
list of members belonging to a class; and the inclusion relations
of the classes of '""fruit' and 'peach' or of ”fruft” and ''shirt.'

A meaningful classificatlon process involved at the time of
encoding of semantlic level words could contribute to the produc-
tion of strong and durable memory traces for these words. At the
time of recall, it appears that children involved in this investi-
gation often remembered not only the semantic level word, but also
what they did at the time of encoding. The children frequently
indicated that they remembered the words by thinking about the
qugstions. It is suggested here that recall of c]assiffcation pro-
cedure;3 used at the time of semantic processing, prompted children
to use category cues to search for words which had been processed
at shallbwer physical and pﬁonemic levels. |t appears, for exampie,
that children often remembered ''gun'' because it was a weapon not
because it started with a "G." The word ''bus'' was often remembered
because it w;s a vehicle not because it rhymed with '"fuss."

Many children particip&ting in the present study did seem to

know something about how their memories worked, and seemed to

»
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possess metamemorial skills described by Flévell (1977) and ‘
Kreutzer, Leonard and Flavell (1975). The facility with which the j
children used the mnemonic strategy of category organization for 3
encoding and retrieving information appears to have been related to ;

the level of development of their classification concepts. This

suggestion would tend to support previous research (Lunzer, 1977;

Trepanier, 1978; Piaget and Inhelder, 1973; Tomlinson-Keasey,

Crawford and Eisert, 1979) and could partiél]y explain differences

in memory performance between younger and older children and be-

tween achieving and learning disabled children.

QUESTION 6: Following spontaneous recall, will achieving and learn-

ing disabled children effectively use cues, provided in the form of

category labels to recall more words? A ;
The experimenter suggested any categories not mentioned by the

ch{ldien during their descriptions of the means they had used to

.recail\words on the levels of processing task. A cued recall score

was fhus obtained for each child. The mean cued fecall scores for

échie;ing-and learning disabled children at the four age levels

were aé%follows: six to seven years, achievers 4.40, learning dis-

abled 5.“5; elght to nine years, achlevers L4.45, learning disabled

5.05; 10 to 1) years, achievers 2.15, learning disabled 4.50; and

P

12 to 13 years, achlievers 2.15, learning disabled 3.90.

Inspection of the cued recall means Indicates that when both
achieving and learning disabled children were supplied with

category labels as cues, they were able to use the cues to recall

1
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more information. The higher cued recall scores for younger




children compared to ol&er children and for learning disabled
children compared to achievers were expected since the free recall
scores and category scores for the former compared to the latter
groups had been lower. |

As previously discussed, the learning disabled children in-

volved in this investigation manifested more language problems than

their achieving peers. Efficient use of category cues by the -
learning disabled children for recall of information, however,
tends to support Torgesen (1980). According to Torgesen, if defi-
cient language skills were solely responsible for differences in

memory ability between children with and without reading disabili-

ties, it would not be expected that supplying cues to assist in the

recall of information, or minimal training in the use of mnemonic
strategies (Torgesen, 1977), would have such a "'powerful effect in

reducing difference between groups' (Torgesen, 1980, p. 369).

The younger achieving chfldren and many of the learning dis-

o' -d children at all age levels may have experienced production

defi. -= = or production inefficiencies with respect to the use
of :he ~ic strategy of category organization (Flavell, 1970;
Moely. C Yalwes and Flavell, 1969). Torgesen (1980) has-
po- tulac « »  -ne s'-w development of mnemonic strategies in

~Cearnir; diszz. 7 -+ dren may be related to the slow development
of the basi~ 5 iis ~eq red ~ =2xecute the strategies. The

failure of learnir disabled chi dren in the present investigation
AN

to spontaneously arc/or eff -iently use category cues for the

recall of information appears :0 be ~elated to the finding that ~

S
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the classification concepts of these children were not well
developed. .

The ability of so many of the learning dis?bled children in-
volved In the present investigation to use category labels,
provided by the experimenter, for the efficient recall of informa-
tion suggests that the memory problems of these chjldren wefe
perhaps more a matter of information retrieval than of Tnitial
encoding and storage of information. Since the children were able
to recall more words when provided with aﬁpropriate category .bels,
it would appear that the children were able to attend to the
original orienting tasks and to assimilate the information which
was presented to them.

Questions Regarding the Relationship Between the Development of the

_ Piagetian Classification Concepts dnd Recall on the Levels of

 Processing Task

v

Some possible links between the operative level of development
of the classification concepts in achieving and learning disabled
children and their performance on the levels of processing mémory
task were suggested and discussed in the preceding -section which
dealt with the conclusions arising from the results of the analysis
of the memory task data. Among the original questions posed for
investigation in the present study were two which required a direct
comparison bg;ween’the classification task and memory .task results.
The concluéions/reacheé with respect to these two questions will

now be discussed.

197
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QUESTION 1: Wil recalﬁ on the memory task by achleving and learn-
ing disabled children increase as the stage of development on the
classification tasks increases?

Generally, as the stage of development on each of the five
classification tasks Increased, the mean total recall score; obtain-
ed by both achieving and learning disabled chf1dren on the levels of
processing task also Increased. Higher total recall scores were
associated with higher stages of classification concept develop-
ment. The memory ablility of the children involved in the present
investigation appears .to have been related to the level of cogni-
tive development in the children as indicated by their performance
on the classification tasks. These results would tend to support
Piaget and Inhelder (1973) who postulate that children's memory
abilities are integrally linked to the operatidnal schemata they
possess, and that a direct relationship thus exists between mem vy
ability and the stage of cognitive development. '
QUESTION 2: Wil the recall of achieving and learning d}§551ed
JEhlldren who are at the same stage of development on the same

clas;lfication task differ?

Iinspection of the total recall means’dbtained by achieving and
learning disabled children who were at the same stage of develop-
ment on the same classification tasks indicated that the recall of
the achievers was higher. Comparison of the means indicated that
significant differences (p<.05) occurred between the total recall of
achlevers and learniﬁg disabled children at the stages of each of

the five classification tasks at which the children demonstrated
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elther concrete or formal operatiopal performance, 1.e., stage 3 or
4. For example, the mean total recall scores of achievers and
learning disabled children at stage 3 of the All and Some Conditions
of Class Inclusion task were 10.70 and 8.20, respectively. The
highest mean total recall scores were obtained by the groups of
achievers and learning disabled children who were at the concrete
operational stage of the Duality Principle task, i.e., achievers,
12.24 and learning disabled, 10.13.

Analysis of the classification task data indicated that the
Duality Principlie was the most difficult task for bothxachieving and
learning disabled children to deal withL No child demonstrated

concrete operational performance on the Duality Principle task until

at least three of the other four classification tasks includec n

»
the test battery had been mastered: |t is suggested that the ! . er
recall scores, obtained by both achieving and learning disabled .
children at the concre§5>gg§EEIiaqu stage of the Duality Principle

task, are a reflection of the level of cognitive development asso-
clated with the generalization of classification concepts (the.basic
understanding of class inclusion relations) and language development
which seenc (0 be essential for the mastery of this concept.

On thg baslslpf the conclusions drawn regarding the possible
association between the degree of generalization of-classif}cation
concepts and recall ability in achieving and leraning disabled

children, the data were considered in a manner which had not been

[y

-

foreseen when the research project was designed. It was decided

that the relationship between the development of the classification
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concepts and the recall abillty cf the children, might best be
studied by relating recall to the degreédof generalization of classi-
fication concepts In the children, i.e., to the number of concepts
which they had mastered. With hindsight {(gained from having carried
out the project and analyzing the results) the achieving and learn-
ing disabled children were grouped separately according to whether
they were operational on zero, one, two, three, four or five classi-
" fication concepts.

The mean total recall scores of achieving children who were
operatlional on zero, one, two, three, four and five classkﬁicatlon
tasks were 6.80, 8.00, 8.29, 8.33, 10.15, and 12.33, respééklvely.
The mean total recall score: of learning disabled children who were
operational on zero, one, two, three, four and five classification
tasks were'5.333 6.91, 8.36, 8.30, 9.45, and 9.75, respectively.
With the exception of the groups of achievfng and learning disabled
who were operational on five tasks (four learning disabled and 33
achieving children were Involved in this comparison), the recall of
the groups of achieving and learning disabled children who were
operatlonal on the same number of classification tasks does not
appear to differ greatly;

Although there/;;;—TT:?*txfifference between the mean total
recall scores of the groups of ach?eving and learning disabled
children who were operational on one, two, three and four classifi-
cation concepts, the mean age differences between these same groups
of children werek22, 30, 22 and 36 months, respectively. The leafn-

ing disabled children were much older than the achievers. The lack
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of differences between the mean ages of the groups of achieving and
learning disabled children who were operat;onal on zero and on five
classification tasks, is due to the original selection criterla
which assigned ;ubjects to discrete age levels. No child Included
in the study was younger than six years or older than 13 years of

age. '/ !

A
Inspection of the total recall means of the groups of achieving
a
!
chlildren who had mastered zero to five classification concepiﬁ
suggests: (1) recall increases between zero and one task; (2)\recall

A}
does not differ among the children operational on one, twd and three <

tasks; (3)-recall increases between three and four tasks; and (4)
recall increases between four and five tasks.  These results suggest
that superior memory ablility is associated with tHe degree of
generalization of classification concepts which occurs when four and
five of the tasks have been mastered.
With respect to the groups 6f learning disabled children whp
" were operational on zero to five classification tasks, inspecgion of
the }otafﬁrecall means indicates that recall increases as ghe number
of classification concep:s mastered increases (except in the case .
of twg and three tésks where the means were 8.36 and 8.30, respec-
tively). For achievers progress from four to five tasks
operational is marked by an a;prgciab]e increase in total recall.
This is not the case, however, for the learning disabled children.
When the achieving and learning disabied children Were grouped
according to the number of classiffcation concepts they had mastered,

the data pertaining to age, verbal 1Q (as indicated by receptive

‘ ' G
! >
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vocabulary scores on the PPVT) and total recall were subjected to a
multivariate analysis. As discussed previggaly, because of the
nature and the form of data, 1.e., smaf?fhpmbirs In the cells, wide
discrepancies Invcell sizes, etc., fﬁgoanalygjs was done and treated
In the exploratory manner of a pllot study to determine whether some
implications reievant to further research might be indicated.

The results of the multivariate analysis indicated some support
for the suggestions and conclusions proposed here 6n the basis of a
descriptive analysis of the performance of achieving and learniﬁé
disabled children who were oberatlonal on the same number of classi-
flcation concepts. The multivariate analysis suggested: (1) a main
effect for diagnostic groups (p<.001) and for the variables contri-
buting to this main effect the univariate F's for 1Q and total re- *
call were significant (p<.00071), the un{variate F %or age was not
signiflcant; and (2) a main effect for number of operational tasks
(p<.0001)'and for the variable: contributing to this main effect the
univariate F's for age and total recall weféxgignificant (p<.0001),
the univariate F for 1Q was not significant.

: . "

The multivariate analysis also indicated support for the sug-
gestion that superior memofy ability is associated with the degree
of generalization of classification concepts. Results indicated
that: (1) the mean recall of children operational on zero or one
classification task was inferior to that of the remaining children;
(2)Vthe mean recall of children operatignal on two or three classi-

ficatlion tasks did not differ from that of the remaining children; .

and (3) the mean recall of children operational on four
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classification tasks was superior to that of ghe remaim\ng children. .

In summary, an attempt was made in the present in flgation to
study the relationship between two cognitive processes In Yachieving
and learning disabled children. The author tried to relate)\the
level - of development of the children's classification concepfis, as
indlicated by their performance on Piagetian tasks, to their mefory
ability, as indicated by their performance on a levels of proces
task. The author hypothesized that knowledge of the criteria of
classes‘and class inclusion relations would be helpful to the child-
ren with respect to the encoding and retrieval of Information on the
memory task.

When the performance of achieving and learning disabled children
at the same age level was compared, it}was most often found that both
the classification concépts and the memory ability of the achievers’
were superior. Pé@elopmental lags of two to four years; with»respect
to the acquislt};n of several classification.concepts, were observed
in the three oldest groups of learning disablea children when their
performance was compared with that of achievers at the same age A -
level. In addition, the memory aﬁllity of learning disabled child-
ren at the two oldest age leve s -agged two years and four years,
‘réspectfvely, behind that of their achieving chronological age peers.
1t seemed obvious, that compared to achievers at the same age level,
Tearning disabled children did poorly on all of the tests.

It was obs;rQeg that as the degree of generalization of classi-

fication concepts increased in both achleving and learning disabled

children theirosecall ability also seemed to increase. Consequently, -
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achieving and learning disabled children were grouped accordiﬁg to
the number of classification concepts upon which they demonstrated
opergtional performance. Comparison of the mean re;all scores of
the groups of achieving and learning disabled children who were
operational on the same number of tasks indicated that, generally,
there was little differemce in recall between the groups (except for
children operational on five tasks). The groups of learning dis-
abled children who were operational on one, two, three and four
tasks were much older than the corresponding groups of achlevers.
The groups of learning disabled chiqugn and achievers who were
operational on zero and five tasks dfa)not differ in age due to the
original selection criteria of age levels.

It appeared tha: achieving and learning disabled children in
whom the operational structure of classffication was déve!oqed to
the same degree, generally performed equally well on the memory
task. This finding Is in égreement with results repérted by
Trepanier (1978) for learning disabled children involved in a re-
plication study of Piaget's memory research. The findings of the .
present investigation lend general support to Piaget and Inheldér's

//(1973) suggestion that Intelligence and memory are ingeparable and
follow one another in stages that are rélated to the operative level
of’the child's intellectual development. The writer concludes thaf

there is much merit in looking at the memory ability of both-

achieving and dearnlng disabled children in terms of '"‘applied

\tbegnItlon.“ . : .



Summary of Conclusions

=

The major findings of this jnvestigation were:

1.

Within the populations of both achieving and learning dis-
abled children, significant relationships were observed
between age level .and stage of development for :h classi-
fication concept. Whenever differences occurred between
the performance of children at different age levels, the

i
performance of older children was always superlior to that

of younger children.

Comparison of the performance of achieving and learning

.disabled children at the same age level indicated signifi-

cant re!ationships'between dfagnostic\group and stage of
development for two or more of the following classification
con;epts; Additive Composition of Classes, Singular Class,
Null C1.~< and Duality Principle. The concepts for which
the differences occurred varied at the differ = age levels
bﬁt the performance of achievers was always superior to

that of learning disabled children.

The classification concepts of the learning disabled child- ¢

ren appeared to develop in the same way as those of
achievers, but at a slower rate. There was some evidence
to support a tﬁqory of developmental lag (in the order of
two to four years) with respect to the age at which some of
the learning disabled children acquired the concepts of
Additive Composition of Classes, Singular Class, Null Class

and Duality Principle compared to the age at which

205



achievers acqulréd the same concepts.

The learning disabled children participating In this in-
vestigation all possessed at least average intellectual
potential and demonstrated marked academic underachieve-
ment, especlally in reading. The population of children
was heterogeneous In that both perceptual and ve;bal

N
deficits were thought to be contributing to their learning

disabilities. The population appeared to be homogeneous,

however, in thét poor classification skills seemed to be a
general characteristic of the learning dlsablea children.
It was suggested that classification may be a broad based
mental activity which may be vulnerable to different types
of dysfunction, ‘1.e., disturbances of perception and fot
language.

Children did not become operational on the same classifi-
cation task or compination of classification tasks at the
same time. The order of task difficulty (from least diffi-
cult to éq;t difficult) for achievers appeared to be:

(l) Nul"éiass;_(z) A1l and Some Conditions of Class In-
c{uslon; (3) Additive Composition of Classes; (4) Singular
Class; and (5) Duality Principle. With the egcebtion that
the positions of the Null Class and All and Séme Conditions
of Class Iﬁclusion were reversed, the order of task diffi-
culty was the same for learning disabled childrén.

No child demonstrated concrete operational performance on

the Duality Principle task until at least three of the

/7 of
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other classification concepts had been mastered. 1t was
suggested that some degree of generallzation of classifica-
tion concepts (some basic understanding of class inclusion
relations) and well Aeveloped language skills were essen-
tial before the children could deal with the compiex

classifications involved in the Duality Principle task.

- Within the populations of both achieving and learniné dis-

abled children, age related trends were observed with
respect to the development of memory ability. Tﬁe recall
of achievgrs older than 10 years of age was superlior to
that of achievers younger than 10 years of ége. Not until
learning disabled were 12 to 13 vears of age was their re-

call superior to that of children at bofh the six to

seven and eight to nine year age levels. |t was suggested

' that the major shift from pre-operational to concrete

~operational thinking which og&grrgd in the achieving child-

ren around the age of 10 years, as indicated by their
per%ormance'on the classification tasks, was reflected in
thé,superior memory abllityAQf the older children. A

shift from pre-operational to concrete operational thInang
occurred in the learning disabled children around the age
of 10 Years. The magnftude of the shift, however, was much
less In the learning disabled children.

fheztota] recall of achleving children was superior to

that of learning disabled children at the same age IeVgl

except in the case of the elght to nine year olds. The
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recall abllity of learning disabled children at the 10 to

i] year age level lagged two years behind that of achlevers
at the same age level, while the recall ability of learn-
Ing aisabled children at the 12 to 13 year age level lagged
four years behind that of achievers of the same age level.
It was suggested by the investigator that the slow acquisi-
tion by the learning disabled children of logical thinking
processes, i.e., classification concepts, described by
Inhgier and Piaget (196k4), contributed to the de'velop—

mental lags which appeared to exist when the memory

performance of the learning disabled children was compared

“

A with that of achievers.

cartial support was obtained for the Craik and Lockhart

(1972) suggestion that the hierarchy of recall for words

processed at physical, phonemic and semantic levels is

semantic > phonemic > physical. The recall of semantic
encodings by children involved in the present investiga-.
tion was superuor to the recall of both phonemic and
physical encodings. The recall of phonemic and physical
encodings, however, did not differ.

As a group, achievers recalled more semantic and phonemic

encodings than learning disabled children. The groups did

" not differ with respect to the recall of physical encod-

ings.
During interviews, many children indicated they had used

category labels as a mnemonic strategy for the recall of.



information. The use of category labels was reported more
frequently by older children than by younger children and
more frequently by achieving than by learning disabled

children. It was suggested that the facllity with which

the achieving and learning disabled children used category 9

organizatlon as a strategy to recall information was relat-
ed to the operative level of their classification concepts.
Both achieving and learning disabled children were able to
efficiently use cues, provided by the experimenter.in the
fQ?W of cafegory labels, to recall further information
following the spontaneous.recall test.

Generally, as the stage of development on each of the five
classification tasks increased, the mean total recall
scores obtained by both achieving and learning disabled
children whé were at the stage also increased. The highest
recall scores were obtalned by childrea at the ;oncfete
operational stage of the Duality Principle task. These
scores Qere suggested to be a refle;tion of the level of
cognitive development assoéiated with the generalization of
classification concepts which seem to be essential for
master of the Duality Principle. It was deci&ed, there-
fore, that the best way to study the relationship bétween
the level of developmehf%of classiflca£}on concepts and the

N
recall ability of the children would be to relate recall

to the degree of gené?é{ization of classification concepts

in the children,_‘{é., f& the number of concepts they had'
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mastered.

With the exception of the groups of achieving and learning
disabled children who were opefafional on five tasks, the
recall of the groups of achieving and learning disabled
children who were operatlonal.on the same number of classi-

fication tasks did not appear to differ greatly. The

groups of achieving and learning disabled children who were

operational on one, two, three and four tasks did differ
greatly, however, in age, i.e., 22 to 36 months. The
learning disabled children were much older than the
achievers. The overall conclusion drawn from these find-

ings was thaf achieving and learning disabled children in

‘whom the operational structure of classification was

developed to the same degree tended to perfo#m equally well
on the memory task.

The experimenter was able to test only very modest numbers

~_of children. Caution must be exercized in generalizing

ffpm the results of investigations involving small samples.
The results of this study may provide helpful insight as

to the problems experienced By learning disabled children

!
and Indicate possible avenues of further research:

. |
RECOMMENDAT ONS

1.

| .
In\view of the developmental lags suggested in this thesis

\

wlth respect to the acquisition of classification and

memory abilities by learning disabled children, the writer

urgés and strongly recommends the early identification of

v
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these children. Often learning disabled children are not
Identified untll they have been at school for several
years. The academic progress of young le;rning disabled
children appears to be slower than that of their achieving
peers, and tolerant educators should recognize and accept
this fact és early as possible. Gearing Iﬁltla] curricula
to the special needs of learning disabled children, and
regulating the demands of the curricula to the children's
vrogress, is preferable to attempting to ''patch up' or
"fix" numerous academic problems and deficits which have
accumulated over a period of years. In addition, early
identification affords scHoolbpersonne] the opportun-

ity to foster self-esteem in the learning disabled child
from‘the beginning of his scholastic career. It is much
mofe difficult to bolster the self-esteem of a child with

a long histofy of scholastic fallure.

The writer recommends that direct intervention by educators
: : N

with respect to the learning processes of leafning disabled

children may be essential. Although intellectual develop-
ment may well, as Piaget suggests, have its origin in the

interactions which occur between children and the environ-

ment, the influence of a favourable educational environment

cannot be ignored. The presence of a perceptive teacher

who can act as a mediator (Feuerstein, 1979) and intervene

between the environment aia learning disabTed children in »

order to assist them in focusing on key aspects of the
. .
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tasks which confront them seems, to the'wrltgr, to be
absolu;ély essential. Many learning disabled children
involved In the present stLdy did not sﬁontaneously and/or
gfficfently use cétegory labels for the recall of Informa-
tion. When the experimenter supplied category labels to
thes; children, however, many of them were able to use the
cues efficiently for the recall of informa. .. These 9
'results suggest that there may be benefits | .+ 1cting
learning disabled children in the use of cogni: re 5 -ate-
gles which they do not spdntaneously and/or efficie "1y
employ.

It is recommended thatTthe education of adolescent learning
disabled children should be carefully monipored. Many of
the o]deit learning disabléh children involved in thi§
investigation had not acquired basic intellectual skills,
I.e:t‘classifjcation Concepfs, which have been suggested to
be necessary for logical thinking and académic/achievemént.
There is a tendency in some eﬁucationéf systems to place
adolescent Iea}nlng disabled cﬁlldren in pre-vocational
classes lﬁ order to p}epare them for entry to a vocational

4

or trade school. It Is possible, that once the educational
sy;?ém has committed the learningvdisabled child to voca-
tional training, much of the intellectual pqtential the
.child possesses may not develop. Uhfortunately, the main-

tenance of learning disabled chlldfen In the regular school

system is of ten not a matter of the right education for the
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child, but rather a political matter of how much money is
availahle. It is recommen&ed here that authorities
responsible for the education of adolescent learning dis-
abled children should consider programs such as those
devefoped by Feuerstein (1979). Feuerstein ha§ demonstrat-
ed quite remarkable success In modifying cognitive ability
by using a ”learHIQg to leérn” approach to the teaching
of basic skills, such as classification, which children
lack.
In view of the findinqs of the present investigation, the
author would recommend akreplicat!on of the study with
several changes:
(a) changes :in the test battery, involving omission
\o% the Null Class task and consideration of the
inclusion of a matrices task;
(b) administration of the test battéry to a larger
population of both achleving and learning disabled

A
children aged five to 16 years;

N

(c) an attempt to document pefcepfpaL and linguistic
problems ;hought to be contrig;ting to the diffi-
culties experienced by the learning disabled
children, thereby reducing the heterogeneity of the
sample popu]atfon;

(d) grouping the achieQing a;d learning disabled
children according to the number of classification

3

tasks mastered;
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(e) random‘sampllné of equal numbers of chlldren from
the groups established in (d); and
(f) use of multivariate analysis to look for relation-
" ships between classification and memory abilities.

The study of the re}afionships which exist between variou;
cogniti;e abilities Is not an easy task. The author's
attempt to look at memory ability in terms of "applied
cognition'' has made her very aware of the challenéés and
difficulties Involved in such investigations. Research of
this type is not without its rewards, however. Much In-
sight Is gained from attempting to determine how differeqt
‘cognitive abilities overlap, fit together and influence
each other. It s recommended that such research should be

encouraged and supported, since many worthwhile benefits to

educators could accrue from it.
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RESULTS OF A PILOT STUDY -

Introduction o

A pilot study was designed tc obtain some preliminary
information regarding the relationship between the operational
level of the development of classification skills inlgéhleving and
learning disabled children and their total recall performance on a
task in which categorization would appgar to function as an appro-
priate mnemonic strategy for the encoding and retrieval of
information. The age levels, sampling criteria, test battery and
administration brocedures, data collection and scoring techniques
were those which would be Involved in a full scale project ( :e
Chabter V of this thé;{s). Cued recall scores were not obtained
for children involed In the pilot study. e

Ffve achieving and five learning disabled children were
identified at each of three levels (six to seven years, elght to
nine yearsband 10 to 11 years). Five achieving and two learning
disabled children were identified at the 12 to 13 year age level.
There Qere only two learniﬁg disabled children of the 12 to 13
age groﬁp enrolled in the school assigned to the experimenter fﬁr
the pilot study. Table 20 contains a description of the sex,
chronological'age and 1Q characte}istics of the sample population.

The test battery was administered in the manner described in

Appendix B of this thesis. 'Analysis of data yielded the following

“results with respect to Piagetian task{perfdrménce_and memory task -

performance.

231
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Table 20

Description of Sex, Chronologlcal'Aée, and Verbal 1Q
Characteristics of Pilot Study Subjects

Sex Chronoioglcal Age Verbal Id* Total
Group Range Mean

M F  (months) (months) Range Mean N

3 2 72- 80 76.4 113-143 124.8 5

Achievers 2 3 96-112 103.4 108-126 114.8 5
. 1 4 122-129 - 125.8 104-116 109.6 5

2 3 153-161  156.6  127-145 133.6 5

2 3 68- 94 76.2 101-111 104.6- 5

Learning 3 2 100-116 109.2 88-121 102.6 5
Disabled 5 0 122-131 125.4 86-123 To4.4 5
2 0 144-146 145.0 . 96-103 99.5 2

*.Peabody Picture Vocabular’ Test - This was the only common
IQ score available for all the subjects.

\’

Piagetian Task Performance

The pefcgntages of achieving and learning disabled children
]

at each age level who demonstrated pre-operational, concrete
operational and formal operational (where applicable) performéﬁce
‘on.each of the five Pilagetlian tasks w;re calculated and are found
in Tables 21 and 22, respectively. The results preéented in
Tables }l and 22 !ndlcate that the five concepfs have developed

earlier in the achieving children than in the learning disabled

children.

¢
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The inability of the learning disabled children to handle the
complex class hierarchy and the inclusion relations between the
levels of the hicrarchy of the Duality Principle task was not un-
expected (Kirkbride, 1977). The failure of all the leafning
disabled chlldren (except one) to demonstrate any operational per-
formance on the Null Class task is puzzling. The logic of pos ing
this task as an Instance of an "empty' class is questionable. It
seems to involve some type of concept, héwe;ér, that the learning b
disabied children cannot deal wfth. It is also puzzling that some .
of the achieving childrén demonstrate formal operational thought

with respect to the Null Class task before they are concrete

operational on some of the other Plagetian tasks.

Memory Task Performance

The recall means for the responses gIQen by achieving and
leaFnIng disabled children on the level§ of processing memory task
were calculated and are found In Table 23.' The category recall
means obtained by achleviqg and learninc disableZ children during
their interviews are also presented in Table 2°. 0On the lévels of
processing task both the achlieving and learning dlsabfed children
demonstrate a developmental trend in recall abllity from age level
six to seven years to age leve!l 10 to 1] years kSée Table 23).
Beyond the latter age lgvel, recall appears to stablllzq»or
" fluctuate slightl;. The total recall of achlevers Is superior to A
that of learning disabled children at the same age level. h

-

Achieving and learning disabled children at all age levels

<
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recalled most words on the levels of processing task which had been
processed at the semantic level. This ffndlng would support Craik
and Lockhart (1972). Recall of phonemic level words, however, was
not superior to recall of physical level words In all cases (See
Table 23). This finding does not support Craik and Lockhart (1972)
but Is In agreement with the findings of Klrkbride (1978a).

At all age levels, the achievers reported using more categories
as retrieval cues on the memory task than learning disabled child-
rehj There also appears to be a developmental trend In both groups,
with respect to the use of categories as retrieval cues up.to age
level 10.to 11 years and then the usage tends to stabilize or
fluctuate. Increasing levels of recall seem to be associated with

increasing use of categories as retrieval cues.

The general overall conclusion drawn from éhis pilot study was
thay the total recall ability of children with we]l developed
classification skills was superior to that qf children with less
well developed classification skills. This was true within
diagnostic groups, l.e., achleving and learning disabled children,
and between'dlagnostic groups: Children who recalled more words
also reported (in their Interviews) that they had used more cate-
géries as retrieval cues. Achleving children demonstrated better
developed classification skills and better recall ability than did

learnlng'disabled children at the same age level.

it Is suggested that the method described in this pilot study
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would provide a profitable approach to the study of the relation-
ship between the development of a cognitive skill (classification)

and memory ability in achieving and learning disabled children. *
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THE TEST BATTERY
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NAME : SCHOOL: DATE:

ADDITIVE COMPOSITION OF CLASSES

Material: Twenty round wooden beads; 18 red and 2 white, a sheet
of yellow paper, 2 boxes. A second complete set of
wooden beads (18 red, 2 white) to use if S has to make
the necklaces.

Training: Present a complete set of twenty beads laid out in
disorder on the sheet of yellow paper. Instruct S
to pick up some of the beads and look at them. Ask,

'"WHAT ARE THEY?" ""WHAT ARE THE BEADS MADE OF?"

'""WHAT COLOR ARE THEY?" = /j

"IF 1 PUT THE'REDABEADS IN THIS BOX, WILL THERE BE ANY BEADS

LEFT?!

NSHOW ME WHAT WILL BE LEFT." AND IF | PUT THE WOODEN
BEADS IN THE OTHER BOX, WILL THERE BE ANY SEADS LEFT?"

HWHY 2!

|1f § answers no to this question ask:

"ARE THE RED BEADS MADE OF W00D?" -

"ARE THE WHITE BEADS MADE OF WO0OD?"

Comment on traihing: Understood directions

Prompting needed DouBtful if ever understood

Other

Testing Procedure: Say to S,

1. YIF | MADE A NECKLACE WITH ALL THE WOODEN BEADS, AND IF | ‘MADE
A NECKLACE OFoALL THE RED BEADS, WHICH NECKLACE WOULD BE
LONGER?"' TWHY 2!
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4
If S answers the red necklace, ask: "BUT ARE THE RED BEADS WOODEN
ToO?"

2. "THEN IF | MADE A ﬁ?ﬁKLACE OF THE RED BEADS AND IF | MADE A
NECKLACE OF THE WOODEN BEADS, WHICH NECKLACE WOULD BE
LONGER?"

"'WHY 7!

If S answers incorrectly, have him make the necklaces using the
two complete sets.of beads and compare them. Ask:

3. '"IF | MADE A NECKLACE OF THE WOODEN BEADS, AND IF | MADE A
-NECKLACE OF THE RED’BEAB&{~VHICH”NECKLACE WOULD BE LONGER?"

hY

"WHY 7"

L. "ARE THERE MORE WOODEN BEADS OR RED BEADS 7"

"WHY 7" : .

Comment on t?aining: Understood directions

Prompting needed Doubtful if ever understood \

Other
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NAME : ' SCHOOL : DATE :

e "ALL'" AND ''SOME'' CONDITIONS OF CLASS INCLUSION

-

"All'" and ''Some'' applied to shapes and colors

. Testing
Series 1: §z?é shown 5 blue circles with 2 red squares arranged
thus: BC, RS, BC, RS, BC, BC, BC ‘

S is asked, "WHAT BOXES DO YOU ''EED TO REMAKE THIS?"

"ARE YOU SURE?" Yes . No "WHAT IS THIS (red square)?"

"AND THIS (blue circle) "

"WILL YOU MAKE ANOTHER ROW JUST LIKE THIS?" Correct

Incorrect

2]

"'LOOK AT THE ROW, ARE ALL THE CIRCLES HERE BLUE?" Yes L No

If S replies, ""No, because there are red ones.'', Lk

'"WHERE 7"
UARE ALL THE SQUARES HERE RED?"' Yes No
Series Il: § is shown series |l arranged thus:

BC, RS, BC, RS, BS, BC, BC, BS, BC

"'WHICH BOXES DO YOU NEED TO MAKE THIS?"

"WILL YOU MAKE ANOTHER ROW JUST LIKE TH!S ONE?" Correct

3

Incorrect
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7

Then S is asked to look at the row.  The following questions
are asked:

l. "ARE ALL THE CIRCLES BLUE?" Yes | No

2. UVARE ALL THE RED ONES SQUARES?" Yes . No
3. 'ARE ALL THE BLUE ONES CIRCLES?" Yes ‘No
L. “MARE ALL THE SQUARES RED?" Yes No

Comment on testing: Understodd the directions

Prompting needed

Doubtful if ever understood

. Other
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Y

NAME : g SCHOOL: DATE: ‘

THE SINGULAR CLASS
w

Classification and the Relative Size of Classes
-~
Material: k-large blye squares (&' x 4. 4 small plye squares
(2" x 21) ;s 3 large blue circles (4 diameter); 4 small blye circles
(2" diameter); | large red circle (4 diameter); for the second
part of the test: 3 red objects -- a large Square, a small square,
a small circle. '

Test Procedure: § ijs shown the large blue squares, small blye
squares, large blue circles, small blue circles, and the large
red circle. - Say: ' *

HI. "PUT TOGETHER ALL THE ONES THAT GO TOGETHER.':

Record sorting’

. d" .
If he has not already done SO, S is told to "DIVIDE THE
OBJECTS INTO TWO GROUPS ONLY.' :

S ————————

Group 1: "WHY DID YOU PUT THESE TOGETHER?'"

——

"Group I1: "WHY DID YOU PUT THESE TOGETHER?'

2. ''NOW I WANT YOU TO DIVIDE THE OBJECTS INTO TWO GROUPS AGAIN,
ONLY THIS TIME USE A DIFFERENT WAY. THE FIRST TIME YOU USED
: NOW THINK OF ANOTHER WAY TO DIVIDE

THE OBJECTS.™

Group 1: ___ "WHY DID YOU PUT THESE TQGETHER?“

Groyp 11: "WHY DID YOU PUT THESE TOGETHER?"
to. :_1,:,“:“‘_;;;&2:.“ - - ‘
b J

2

—

S is unable to think of a second criterion for sorting



A -

"THIS TIME | WANT YOU TO USE A THIRD WAY TO DIVIDE THE

OBJECTS. FIRST You

USED THEN YOU USED

NOW THINK OF A THIRD WAY."

Gromp 1;

"WHY DID YOU PUT THESE TOGETHER?"

-

Group I1:

'"WHY -DID YOU PUT THESE TOGETHER?"

S 1Is unab]ento think of a third way to sort

. - Add thé/;;d,elements:

a small circle

~ 'INOW CAN YOU DIVIDE

sor s by color wher,
DIDKT You DO THAT

IN ONE PILE AND THE

a large square, a smal) square,” and

THE OBJECTS INTO TWO GROUPS." |f he now

previously he did not, ask: 'WHY
EFORE? WHY DIDN'T YOU PUT  THE RED ONES
BLUE ONES IN ANOTHER?" .

Comment on testing:

Understood the directions

Prompting'needed

- S~

Doubtful if ever understood

Other » ' s

245
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NAME : SCHOOL : . DATE: ~

THE NULL CLASS

Material: $ white cardboard circles, 2" diameter; 6 white cardboard
" squares, 2" sides; 6 white cardboard equilateral triangles, 2"
sides. Half of each group of cards are blank, the rest have pic-
tures of shbes, cars and cherries on them, one plicture of eac

Jitem on each”shape of card, i.e., a cnrcle with a <hoe, a-€ircie
with a car; a circle with a bunch of cherries, etc. 2

Testing Procedure: Present all the cards to S in disarray, and
give the following instruct.ons: _;>

(.

1. "PUT THE CARDS TOGETHER THAT 6@ fOGETHER, THE ONES THAT
BELONG TOGETHER." ’.

Describte the sorting:

@b

2. ''THIS TIME | WANT YOU TO PUT TOGETHER THE CARDS THAT BELONG
TOGETHER AND | WANT YOU TO MAKE TVIO PILES ONLY."

Pile 1: - P

/ ¥ )

Pile 2: : ;

Any cards not sorted? Yes No {
"

Describe the remainder e

"WHAT ARE YOU GOING TC DO WITH THESE?"

LN

LT ' )
Comment on testing: Understood the directions

Prompting meeded

8

Doubtfgﬁ if ever understood

Other

2h6
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NAME : ' SCHQOL DATE :

DR : THE DUALITY*BRINCIPLE
»

Maerial: Pictyres, 2" x 2''; 5 different animals (cow, horse,

"pig,--lamb, dog), 3.birds not ducks, 3 ducks.

Tréininng Present S with the material and say, "HERE ARE SOME
PICTURES."

"THIS (indicate duck) IS A" ?

"THIS (indicate bird not duck) 1S A" : ?

"WHAT KINDS OF BIRDS (indicate the birds which are not ducks)
ARE THESE?" v , , -

""HOW ARE THESE THREE (indicate birds not ducks) ALIRE?"

MARE THESE  dicate ducks) LIKE THESE (indicate birds not ducks)

IN ANY WAY 7"

If the response is not forthcoming, say: ''DID YOU KNOW THAT DUCKS
ARE BIRDS?"

'""COULD WE MAKE ONE GROUP USING BOTH OF THESE LITTLE GROUPS?"
(indicate(groups(of ducks &nd group of bivds not ducks)

- o ) ' IWHY 7!

P

""ARE THE BUCKS BIRDS?" VWHY 7'

-

.‘.’
"ARE THE DUCKS ANIMALS 7" "WHY 7'

"ARE THE BIRDS ANIMALS?" "WRY 7" *
Comments: Understood questioﬁs
#Prompting needed . _

.8 Doubtful if ever understood . .

’pf"Other
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Test Procedure.

1.
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i

Spontaneous classification. Present S with materia , ahd say,

'"'CAN YOU MAKE SOME GROUPS WITH ANIMALS THAT ARE LIKE EACH

OTHER? FIND THE ANIMALS THAT ARE THE SAME KIND TWO OR MORE o

TIMES AND PUT THEM TOGETHER.' . - ‘
| : e

Description of classification - g y(?ﬁf

"DIVIDE THE PICTURES INTO BIRDS AND OTHER ANIMALS."

Birds ..

3
Oiber Animals

"DIVIDE THESE (indicate birds) INTO DUCKS AND OTHER’BIRDS.'"

I“ s

Ducks Other Birds

General questions on inclusion:

YARE THERE MORE BIRDS OR MOR%;‘NIMALS?”

IIWHYII

« " N N
If S answers ''more birds' or "'it is the same," ask ""BUT IF ONE
COUNTS ALL THE BIRDS AND THEN COUNTS ALL THE ANITMALS , WHERE
WiLL THERE BE MORE?"

More birds Moré animals L VWHY Y

"ARE THERE MORE DUCKS OR MORE BIRDS?'' More ducks

More birds J \

“WHY ARE THERE MORE ( ) )

if S answers that "it is the same'', ask "BUT IF ONE COUNTS ALL
THE DUCKS AND_THEN COUNTS ALL THE BIRDS, WHERE WILL THERE BE
MORE?'!

S

More ‘ducks More blrds ) "WHY ?*!
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Questions on the Duality Principle:

"SHOW ME ALL THE THINGS WHICH ARE NOT DUCKS, AND ALL THOSE
WHICH ARE NOT BIRDS."

Not ducks ® Not birds

"'SHOW ME ALL THE THINGS WHICH ARE NOT BIRDS, AND ALL THOSE
WHICH ARE NOT ANIMALS."

Not birds Not5animals s

""ARE THERE MORE LIVING THINGS WHICH ARE NOT DUCK9 Oﬁ MORE [
LIVING THINGS WHICH ARE NOT BlRDS?“ ‘ |

More which are not ducks

More which are not birds

""WHY ARE THERE MORE WHIEH ARE NOT ( )
K

""ARE THERE MORE LIVING THINGS WHICH AREQ%OT BI1RDS OR MORE
LIVING THINGS WHICH ARE NOT ANIMALS?" ¥4

More wh!cH are not birdg

More whiech are not animals

''WHY ARE THERE MORE WHICH ARE NOT ( )7

If S has difficulty with form (2) or (3) questions, ask the
following questions involving subtraction or negation:

[ 23

"IF ALL THE DUCKS IN THE WORLD VEﬁE KiLLED, WOULD THERE BE ' Qg?
ANY BIRDS LEFT?"

Yes No “WHY?”

" F ALL THE BIRDS IN THE WDRLD WERE KILLED, WOULD THERE BE

© ANY DUCKS LEFT?"

-
2y

Yes No ‘ UWHY P

"IF ALL THE ANIMALS IN THE WORLD WERE KILLED, WOULD THERE BE
ANY BIRDS LEFT?"

Yes __ < ~_No UWHY?" - o5
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"IF ALL THE BIRDS IN THE WORLD WERE KILLED, WOULD THERE BE
ANY ANIMALS LEFT?"

Yes No HWHY 2"

Comments: Understood questions
e
Prompting needed

Doubtful if ever understood

Other
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Test Procedure:

1.

_MARE THERE MORE LIVING THINGS WHICH ARE NOT RED ROSES OR MORE

Spontaneous classification, Present S with material and say:
""MAKE SOME GROUPS WITH THE FLOWERS THAT ARE LIKE EACH OTHER.
FIND THE FLOWERS THAT ARE THE SAME KIND TWO OR MORE TIMES AND

PUT THEM TOGETHER.'' Description

“DIVIDE THE PICTURES INTO ROSES AND OTHER FLOWERS."

Roses Other flowers

“DIVIDE THESE (roses) INTO RED ROSES AND OTHER ROSES.'' Red

Roses Other roses
General questions on inclusion.

""ARE THERE MORE ROSES ORwMORE FLOWERS 7" "WHY 7"

If S answers roses or téagéame, as%: "BUT IF QNE COUNTS ALL
THE ROSES AND THEN COUN%ggALL THE éLOWERS, WHERE WML THERE BE
MORE?'"' More roses More flowers - UWHY 7"

{ ! _
“"ARE THERE MORE RED' ROSES OR MORE ROSES?'' More red roses

|
{

More roses "'WHY 7!

If S answers''the same'', ask ""BUT |F ONE COUNTS ALL THE RED ROSES

AND THEN COUNTS ALL THE ROSES, WHERE WiLL THERE BE MORET{

L
4&
More red roses More roses "WHY 7"

-

Questions on the Duality Principle.

''SHOW ME ALL THE THINGS WHICH ARE NOT RED ROSES, AND ALL THOSE

VIHI CH, ARE NOT ROSES.'" Not red roses Not roses

- .
""SHOW ME ALL THE THINGK WHICH ARE NOT ROSES, AND ALL THOSE WHICH

ARE NOT FLOWERS.'' Not roses Not flowers
-
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LIVING THINGS WHICH ARE NOT ROSES?" Not red roses

Not roses "WHY 7V

""ARE THERE MORE LIVING THINGS WHICH ARE NOT ROSES OR MORE
LIVING THINGS WHICH ARE NOT FLOWERS?'' Not roses Not

flowers PWHY 7!

s
Questions on subtraction or negation of classes.
YIF ALL THE RED ROSES IN THE GARDEN WERE PICKED, WOULD THERE BE

ANY ROSES LEFT?" Yes No ""WHY 7"

"IF ALL THE ROSES IN THE GARDEN WERE PICKED, WOULD THERE BE ANY

RED ROSES LEFT?" Yes No HY

""IF ALL THE FLOWERS IN THE GARDEN WERE PICKED, WOULD THERE BE

ANY ROSES LEFT?'" Yes No "'WHY 7"

"IF ALL THE ROSES IN A GARDEN WERE PICKED, WOULD THERE BE ANY

FLOWERS LEFT?" Yes .No ""WHY 2"

Comments: Understood questions

Prompting needed

Doubtful if every understood

Other : 2
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NAME : SCHOOL: DATE:

LEVELS OF PROCESSING MEMORY TASK

Material: A series of six orienting questions and stimulus words
to be used during the training session and a series of thirty
orienting questions and stimulus words to be used during the test
session. Each question and each stimulus word is printed In largé
type on a separate card (3 inches x 5 inches).

Procedure: The subject is told that he will be shown and read a
serles of questions and words. He is to reply ""Yes" or 'No'" to
the question about each word. When all of the guestions have been
answered, he will be asked to recall as many of the words as
possible. The examiner shows the subject the card containing the
orienting question and s|multaneously reads the question to him.
The question card is then placed face down on the table. The
experimenter immediately shows the subject the card containing the
stimulus word and simultaneously reads the word to him. The -
subject's ''Yes'' or '"No'' responses are recorded by the experir ter.
The training sesslon is conducted to ensure that the subject
understands the procedure. Immediately following the last trial

of the experiment,. the experimenter says to the Mubject, '"Please
tell me all the words that you can remember.!' THe subject's
responses are recorded verbatim. Following the free recall test,
the experimenter asks the subject how he has remembered the words
reported on the recall teést. The subject's responses are recorded,
and any item categories mentioned are noted. Finally, any cate-
gories not mentioned by the subject are suggested by the
experimenter and a cued recall score is thus obtained.
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ALTERNATIVE FORM OF DUALITY PRINCIPLE (FLOWER CLASSIFICATION)

Material: Pictures, 2" x 2"; § different flowers other than roses;
3 red roses, 3 roses of 3 different colors other than red.

Training: Present S with material and say: "HERE ARE SOME PIC-
TURES."

"THIS (indicate red rose) IS A" ?

"THIS (indicate rose not red) 1S A" ?

""WHAT KINDS OF ROSES (indicate roses not red) ARE THESE? ,

=

’

""HOW ARE THESE THREE (indicate red roses) ALIKE?"

"HOW ARE THESE THREE (inIcate roses not red) ALIKE?"
'""ARE THESE (indicate red roses) LIKE THESE (indicate roses not red)

IN ANY VWAY?" __

If the response is not forthcoming, say: ''DID YOU KNOW THAT RED

ROSES AND ROSES OF OTHER COLORS ARE ALL ROSES?"

''COULD WE MAKE ONE GROUP USING BOTH OF THESE LITTLE GROU%@%“

(indicate red roses and roses not red)

''WHY 7"

""ARE THE RED ROSES ROSES?'' "WHY ?'!

'""ARE THE RED ROSES FLOWERS?" TWHY 7"

""ARE THE ROSES FLOWERS?" "WHY 2"

Comments: Understood questions

Prompting needed

Doubtful if understood

" Other -

)
-
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Orienting Questions and Stimulus Words for Levels of Processing
Memory Task

timulus Level of
Orienting Question Word Response Processing
Training Session
A, Does this word rhyme Tire . Phonenmic
with card? °
B, Does this word mean a Fence Semantic
type of vehicle?
C. Does this word start Trout Physical .
with a "T''?
D. Does this word rhyme Moan Phonemic
with three?
E. Does this word end with Sheep Physical
a lfPlI?
F. Does this word mean a Apple Semantic
type of fruit?
R
Test Session
1. Does this wo rhyme Carrot Phonemic
with hunter?
2. Does this word start Orange Physical
with a "'T"'?
j. Does this word gpd with Corn Physical
a ""p11? -
L. Does this word rhyme Bed Phonemic \
: with shed? .
" W Does this word mean a Knife Semantic
‘ pe of weapon? ' .
6. Does this word. mean a Pﬁich o Semantic
type of fruit? g\%}
7. Does this word rhyme Dress Phonemic

with

star?



with.

Stimulus Level of
Orienting Question Word Response Processing
8. Does this word mean a Shirt Semantic
type of fruit?
9. Does this word mean a Chair Semantic
type of vehicle?
10. Does this word start Gun Physical
with a "G'"? ‘
1}. Does this word end Train Physical
with an "'N''?7
12. Does this word rhyme Bus Oonemic
with fuss? .
13. Does this word start Rifle Physical
with a '"8"'?
14. Does this word mean a Couch Semantic
type of clothing?
15. Does this word rhyme Lettuce . Phonemic
* with radio?
16. Does thls word mean a Skirt Semantic
type of vehicle?
17. Does this word rhyme Desk Phonemic
with book?
-18. Does this word start Car Physical
with a ''C"'?
19. Does this word mean Banana - Semantic
a type of furniture?
20. Does this word end . Apple Physlcal
with an "E"?
2]1. Does this word rhyme Jeep Phonemic
with sheep?
22. Does this word mean a-- Taxi Semantic
T - - P4 L
type of vehicle? o
23. Does this word start Sword . Physical
'S a " :

256
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Stimulu§ ' Level of

Orienting Question ' Word Response Processing

2L, Does this word end Pear Physical
with a "21"7 -

25. Does thls word mean a Bomb Semantic
type of weapon?

26. Does this word start Blouse Physical
with a "8"7 ) /

27. Does this word rhyme Coat , honemic
with boat? .

28. Does this word rhyme Table Phonemic
with stable?

29. Does this word mean a Tomato _ Semantic
type of vegetable?

30. Does this word rhyme Pea : Phonemic

with sky?

Note: The phonemic and two of the semantic orienting questiqns
wen:rephrased for use with the youngest groups of children. In
the phonemic questléﬁs the words ''sound llke“ were substltuted
for '"rhyme with." With respect to the semantic questions

''something to ride in'' was substituted for ''vehicle" or Y"'something

to fight with'' was substituted for "weapon.'
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APPENDIX C

CRITERIA FOR PLACEMENT IN THE DEVELOPMENTAL

3

STAGES OF THE PIAGETIAN TASKS



259

Additive Composition of Classes

Stage 1: Absence of Additive fomposition.
'

The squect dbes not understand that the 6 class (woéden

‘ beads) will always co7tain more elements than the A (red beads)

and A' (white beads) classes. He does not think simultaneously
of the whole B and the parts A and A'. There is no understanding

‘that B = A+ A' and that A =B - A'. Even when the subject makes

and compares the necklaces, this is not unders tood. e

/

- Stage 2:. Intuitive stage.
The-subject>gradually_reallzes that the B élass (wooden
beads) contalrs more elements thant either the A (red beads) or A
- "(white beads) classes. This Intuitive discovery is made only when
the subject is compelled to make the necklaces %?d to visualize
the sets. He finds ;hat the B (woode- hvads)itl;ss is larger thgn
the A (red beads) class but héiﬂoes not, assum;ﬁ;his fact because

of the inclusions resuiting from Sadlflvq composition.

e
~

Stage 3: Concrete operations.

The subject immediately grasps that class B (wooden beads) -

1

is larger than class A (red beads) and can explajn his answer in
. - @ L .
terms of additive composition.

Fe

. » | . ‘ o

-~

37
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"All'" and "Some'' Conditions of Class Inclusion
-
Stage 1: Graphic collections. -{:
e Even Series | which deals with only two kfnds of elements,

blue circles and red squares, is too difficult. The
subject may have difficulty selecting the correct elements

with which to reproduce the seriec Most answers to the

inclusion questions are wrong. ‘
o .

4

v, . Yoy
' v

Stage 2: Non-graphic collections..

v(_.» , . \:. s [ L ,_
- The subject'ca‘n deal with the Sefies | anq‘s_wer the’ Lol

quegtions relaged. to it'correctly. 'Problems are eng;ounterédl’~
) o . L - .
wlth 5er}%§5£%%yhich-fn%olves,three kinds of elements, blue
circles, blue gabgkes and red squares. The subject cannot
answer alﬁagf the inclusion qhéstio%s tonrectly;’ hsually
. ° :
more difficulty is exberienced with.questions which ask

are all the A's B's?, i.e., "Are al“of»the circles blue?" than

with questions which ask are all the B's A'sf,ije., "Are

-

The subject understands the use of the logical quantifiers

all the blue ones circles?'"

Stage 3: Concﬁete‘operations.

“all" and ''some'", All of the qdestions are answered , ’ -~

correctly. . A

2



e
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. ‘g . v
¢ The Singular Class
@ |
Stage 1:
% A
1&;;‘ ‘The subject treats.the large red circle or the ''unique
element“ Vike, ¢he rest of the objects or lgnores it com-
" S -
éléte]y Stage 1 was 5?&“d;d into two substages for the
. 4'; R . bk
- ' purpose of this |nvestigat|qg; ’~m\.‘{3)
W,
o Stage la The subject clasbi?ieggthc objects on
. . ./\ .
—_— s ‘ ’theQBESls of shape only. <
, - oo
' Stage 1b: The subJect classifieﬁ‘!hé tbjects on
S Com ’\\
$the basus of shape ang size dﬁly
Stage 2: .
: The subject sorts ghe'
s ~ghape. A'ElassificétiOn based on coloy is’produced only
\ Wl o . ,
after the additional red objects are presented and not
before. ) -
¥ o .
‘Stage 3: Concrete operations. ' ' .

" The subject 5pontaneously‘sdrts the objects on the basis
. o . : _
of slze, shape and color. The singular class is recognized

and constructed immeyiately.

B
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Stage

.

Stage"

" -~ . 1262

/

The Null Class &

.Q,

1: Gaephlc collections.

¥ y o
,--The subject forgps';,,faph'ic collections from the cards.
‘;C ,,‘,” ‘ - (9
2: Non-graphicn [te ag;‘ .

colléctions from the cards.

h

?,The subJect fol

l

Sorting may ‘be done om the basis, of shape, ’&Jects*“gl:

hy
o

color, in tt\_&»lag&?r case the blapk cards arg considered

- * o &
whltg. T s P ¢
K - R T .
- e A &
31" Concrete operations o ' : .
Y +

The subJect cam be led tod produce the correct dﬂ:&‘?

of cards |nto two groups, i.e., cards with pictures and

cards without picQ,'/only"with the help of the examiner.

Ka ‘ . T . ’ ) . .
’ . o ‘ " | - g
la; Initia} stage of formal operations.

v

-

The subject spontaneously divides the cards into, two

groups, l.e., cards with pictures and cards without

C

pictures.
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The Duality #Principle

Stage 1: Spontaneous classification.
The subject correctly sorts the classes ducks, birds not

ducks, and animals not birds, but answers altl the queStions

incorrectly. *°

. ! V. '.
Stage 2@ Non-graphic colle’c:t*ion&i o, e

w y Vo .
The subject correctly sorts the classes ducks, biﬂgs’not

ducks, and animals not birds, .and angwers theyquestlions

dealing with négatlon of classes correctly. Answers to
o ' -
all the other questions are incorrect. - . i

o

Ll
v

ES T
Stage 3: Concrete 8gerations.

S

. The subject succeeds with tﬁi auestions on the quantifiﬁgtion
(// of Igslusion and negation of classes, but®fails with the ¢

“questions on the Duality Principle.

. (\ R )
* \ Stage 4: Formal operations.
4 [ 4

’

- - . n
& The §ubject answers all the questions cor;ectly,Including

the questlons on the Duallty Prlnciple. The relationship

~

between the orderlng of classes and the order!ng of . their”i&a

complements as expressed by: (A) < (B) + (not A) > (not B)

Is understood. ‘ i



&
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Stage

Stage

Stége

The Duality Principle

(Alternative Form: Flower Classification)
kY

‘
1: Spontaneous classtflcation,
The subject #orrectly sorts the classes ‘red roses,\roses

of colors other tihan red, and flowers not roses, but answers

all the questions incorrectly.. a

2: Non-g raph!@'col lectigps.

The suB]é%t correctly sorts the classes red roses, roses of
C Ay Py
colors other than red, and flowers not roses, anq' " ’

the questfons dealg%g wifﬂ negatlon of classes cér

Answers to all the other questlons are 1ncorrect,
- * ! - ’ * e
3: Concrete operatiénsL
‘ ot . .
The subject:Euqceeds with the questions on the quantification

.

inclusion a hegation of classes, but fails with the:

L)

questions on thé DualitylPrinciple.

N T .
h: Fo;mal operétj;ns;\_ |
The subf;ct ansﬁers all the qqe%tfonsfcorfectly including'
the questions on the Duallty Principle. The reiationship
betwé;ﬂ’tﬁéharJéfnng of classes and the order of thelr
complements as expressed by: (A) < (B) + (not-A) > (not-B)

is .understood.

264

‘u§;§=;



