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ARSTRACT

«

Reading comprehension can be viewed as an active’, dynamic,

K]

developmental thought process in which the reader relies on and
applies both kﬁowlcdqo of language and logical opurégions to recon-
st;uct the meaning of the text. .The 6perafions mF‘claésification

are an integral component of this p%Tcess. However, the acquisition.

and application of these operations are developmental. Task
Ve

"

performance differences at a given age level may be attributed to:
! - L s

(1) the operations arec not completely developed, (2) the operations ,

are developed.but are only applied to al;oncretewsituétion, and{
(3) the operatiéns are developed and are generalized to a reading
situation. Hence the maffor purpose of this .study was to assess the
extent to which sixth grade more p{oficieﬁt and less proficienﬁ '
readers, age 11 years 1 month tb 12'yeafé 4 months, could perform the’
Pié&etién operations of classifiéation in both a reading and concfete
éituation.
Ih this study 20 more proficient readers and ﬁd léss

proficient readers were selected from 219 subjects on the basis of

performance on the New Developmental Reading Test: Intermediate Ldvel.

All subjects were assigned to two major conditions of-ciaésifiqatjon,

. ¥
concrete and reading, and two major as£ects of classification,

additive classification and multiplicative classification. The aspect

e
of additive classification was comprised of the dimensions, class

i

construction, predication and class inclusion, and" the aspect of
‘\ : .'~'
/\' o

multiplicative classification was comprised of{matrix structure and

’

intersection.
y o R

iv



[ . N

. The two-way andlysis U{‘variance and Newman-Keuls procedure

revealed significant differences\between the two groups. Except for

less proficient reaMers in all aspects of classificéﬁ}on. In

. 2 .
addition, the statistixal analysis of-the data revealed that in the

aspect of additive classiication both groups of readers performed
O N
, .

crete situation as compared to the

v

appreciably better in the ¢

reading situation. However, im terms of the multiplicative classifica-~

tion tasks, the pattern of better\performance in the concrete situation

E the Iess-proficient readers.

% . .
rly in both the concrete and

was evident only in tWe performance
flore proficient readers performed simila
reading éituation.
Thesé findings indicate that the moke pioficient readers
were more able to rély on and apply the operations of d¢lassification
to the reading task.than the less proficient readers. The findings
glso suggest that reading material within its nature may be more:

. .
formal or abhgtract than the concrete verbal tasks.

o
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CHAPTER I
INTRODUCTION AND PURPOSE‘ OF THE  STUDY

Reading compreheﬁsion in this étudy is primarily viewed as
thought or réasonjnq (Huey, 1968:302). Principally as Thorndiké
kl9l7:323) suggestsréeading comp{ehension_involves'the organizatioﬁ
wg;facts and principles. In addition this involves thg analysis of
the ideas in a sentence or passage, and the‘reorganizatiph of these «
elements in their propef relations. This process, according to
Thorndike (l917:§23), implicitly involves reasoping or thinking. The
operations of thought however are not static but continue to change
and.develop.

ﬁﬁaget (1970:15) views the devélopment of human thougﬁt and
intelligence in terms of genetic epistemology. Essentially this view
suggests that the human being in his adaptatipn to the énvironmént

develops along certain specific stages, each interdependent upon the

other, and each contriguting to the following stage. Iﬁplicit within

these stages is the development of the operations of logic and classes,
which ;re essential to the development of higher order and succeeding

oPerations. This yiew'of logical development acquires special signifi—

cance if.one assumes as Goodman (1973: 61) suggests, reading is a
‘meaningful active process.” The re Eer must rely on his knowledge of
verbal concepts, language and vocabulary, .but in addition he must al;o
/Le able to rely on and apply a sufficient repertoire of logical

operations to fully recénstruct the meaning of the visual information



presented. This view of reading encompasses the ﬂopion of reading
compreheﬁsion aé an active developpental thought pgbcess. In this
seﬁse the reader must be able to remember, translate, 1nterpret,
synthesize, analyze and evaluate the ;nfo}mation he is attempting to
recog§truct. What is suggested is tﬁat this reconstruction of the
author;s thought and aiso his own thought requires among other pro-
cesses the‘primary operations of-logical uperatioﬁs generally and
specifically the logical operations of class relations. If ope accepts

this view of reading, and reading Spmprehension, then it become
T~ —

axiomatic that reading involves far more than just decoding the visual

information at the literal level.
i
N r '
Jenkinson (1975), Henry (1974), Gerard (1975) and Rawson

(1969) all poiht ty the need for further research in the area of

L3

reading.c prehension andlthe reiationship of the logical operation
.of classification to reading comprehension.

Jenkingdn (1975:2) suggests thét a primary component of
reading comprehension is the ability of the readef to ide?fgfy the
author's purpose. This requirgs that the reader fully unaerstand the
meaning of the prose at the iiteral 1evé1, and then attemﬁt to con-
struct a mapping, matrix or organization of the ;uthor's thoughts to

understand the material at the.inferentia} level (Jenkinson, 1975:2).

Jenkinson's view of reading comprehension is reflected in

Ras=- 's research. According to Rawson (1969:4) an inteyral part of
an i ~ reader's ability to comprehend what he reads is the
abi® " v - -eader to apply and rely ;nva number of previously
learnc< 1o sperations.- Those'operatlons she chose to study Qere
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conservation, ulésgification, deduction, ‘induction, and probability
reasoning. l\\

Hénry (1974:15) indicates that reading comprehension can be .
viewed as concept develobment and involves two‘primary modes of thouqght,
analysis and synthesis. Basic to these modes of thought is the opera-
tion of classifiéation and class relations. Class relations primarily
involve the opération of negation, éonjgnétioh, implicétion and
disjunction. ,

Gerard (1975:111) dealing on a much more operational level
accepts a subordinate, suéerordinate view of reading comprehension,
and suggests that reading comprehension should be taught through
categorization and classification. |

This view of reading comprehension suggested by Jenkinson
(1975), Rawson (1969), Henry (1974) and Gerard (1975) by necessit
involyes éhe reader's use of 1ogic§;\qggfation in general and the
reader's use of the lo;ical’operations‘of classification, specifically.
IF seems’conceivablé then that if readers are required to cqmpfehend
and think about what they read, they must have access to and be able
to rely on and apply these operations to the reading task. However
some readers ﬁay not have access to these operations in the concrete
situation. On the other hand thesé readers may have access to these
operations but experience @ifficulty in applying fhem to é reading
context. Other readers may have equal access to these operations in
b "h a reading and concrete situation. This essentially is the primary

problem of this study, to assess the extent to which readers can per-

form the‘operations'of classification in both a reading and concrete

situation.



PURPOSE ‘OF THE STUDY

The major purpose of the study was to measure the extent to

tion.
Acccrding to Piaget (1967:130), 11 to 12 year olds should be
on the verge of formal operations, and thus should have access’ to
these eperatiqns of classification. 1In essehce‘subjects in this age Y
group should be able to more consistently rely on these operatlons in
a less famlllar and more abstract situation. However it seems con-
ceivable to the researcher that the less proficient readers, low
comprehenders, may not as yet have access to these operations of
classification in the concrete<situation Or may have access to these
operations of classification in the concrete situation, but cannot
apply them equally as well to the reading situation;
This study is an attempt to examine more closely the extent
o7 this relationship, therefore sub]ects were selected from the age
range which has experlmentally been demonstrated to correspond to the
enterlng of formal operations. Both more proficient and less prof1c1ent
readers were included in the sample 1n an attempt to assess. the extent
" of the avallablllty and transferability of operations in the concrete

situation and.the reading situation.
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IMPLICATIONS

The summary of the reséarch and the findings of the sgudy
suggest a number of iﬁportant implications in the development of a
more precise understanding of the psychological processes invqlved in
"the reading act. This would primarily involve'ﬁhe extent to which

. the operations of c¢lassification may contribute to the reader's compre-

e ’

. o J -
hension and understanding, at an inferential level of prose. Further-- |
more the study could possibly provide numerous insights for the
teaching of reading comprehension through the more specific application

v

of the operations of classification.
: MAJOR DEFINITIONS OF TERMS

The following major definitions are used for this study.

b

Subjects

The subjécts are 20 more p%bficient and 20 less
proficient readers of a&eragg to above average intelligence. The
readers are all sixth grade students ranging in age from 11 years
1 month to 12 years 4 mqnlhs. ¢ These subjects were selected from an

initial group of 219 sixth grade, middle class students from five

schools in the city of Edmonton.

More Proficient Reader (MPR)

These are considered to be above average comprehenders.
Specifically these are the 20 readers of average to above
average intell: .. 2 (intelligence score 92 or greater) from the

original group of 219 students whose performance on the New
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Developmental Reading Test (NDRT) Vocabulary Subtest I is at or
above the 50th percentile rank, performance on the NDRT Literal

Comprehension Subtests is at or above the 50th percentile rank, and

whose performance on the NDRT Creative Comprehension Subtests is at

or above the 86th perceﬁtile rank. Percentile ranks are all based

5 i
on test norms. The Literal Comprehension Subtests. are Reading® for

Information IT and Reading for Relationships III. The Creative

Comprehension Subtests are Reading for Interpretation IV and Readiﬁg

for Appreciation V.

Less Proficient Reader (LPR)

These are considered to be below average comprehenders..
Specifically, these are the twenty readers of average to above average
intelligence (intelligence .score 92 or greater) from the total popula-~-

tion of 219 students, whose performance on the New Developmental

Reading Test (NDRT) Vocabulary Subtest I is at or above the 50th per-—

‘

centile rank, performance on the NDRT Literal Comprehension Subtests

is at or above the 50th percentile rank, and whose performance on the

NDRT Creative Comprehension Subtests is at or below the 57th percentile

rank.. In addition the Creative Comprehension percentile rank score is

o 1

below the Literal Comprehension percentile rank score. Percentile

ranks are all based on te%t norms.

Average and Above Average Intelligence

Average and above average intelligence is defined by perform-

ance on a recognized intelligence test administered by the schools

that the subjects attend. This test must have been administered

o



during the month of January 1977, and the subject's verbal and non-

]
verbal IQ score must be considered average or above averade as defined

by test norms. In terms of the intelligence test used in this study

the Canadian Lorge Thorndike Intelligence Tests, Level D, Form I,

Nonverbal and Verbal Batterices, this is an intelligence score of 92

or greater on both the Verbal and Nonverbal Batteries.

Reading Comprehension

Reading comprehension is defined as the understanding of

. written‘material in terms of Hunkins' Taxcenomy, 1976 (Kunkins, 1976:
19-22). This taxonomy is derived from Blooﬁ's Taxonomy and 1is cloéely
related to the taxonomy suggested by Sanders (1966:1-54) and Smith
.and“Barrett (1974:52—58) (Bloom, 1956:62-197). In general reading
cqmprehension is assessed at six stages‘or levels: knowledge, compre-

hension, application, énalysis, synthesis and evaluation.

Literal Comprehension

/
Biteral comprehension is considered to be the knowledge and

comprehension levels (Hunkins, 1976:19—20). In general this is viewed

<

as a factual-type of comprehension (Bowman, 1975:3).

<

Inferential Comprehension (Creative Comprehension) Ve

Inferential comprehension is‘considgred.to encompass‘the
‘remaining four stages, application, analysis, synthesis and e;aluation
(Hunkins, 1976:21-22).. Bowman (1975:3))d§scribes this as a conceptual-
generalization type category of comprehension. The level of reading
‘ (

comprehension of the 219 grade six students was determined by

their performance on the New Developmental Reading Tests Intermediaté

\




Level, Bond, Balow and Hoyt, revised 1968.

The subjects’ Rcading for Information IT and Reading for

Relationships II1 scores were combined to provide a total Literal

Comprehension score.

~

The Reading for Interpretation IV and Reading for AppreciationV

scores for each subject were combined to give a Creative Comprehension

score. This Creative Comprehension score was viewed as an Inferential

Comprehension score (Rond, Balow and Hoyt, 1968:18).

’

Reading Classification Tests (SCO) ‘

Four passages, and corresponding questions, two of which are
adopted and revised from Rawson (1969:326—3305,~and two. of which are

constructed by the researcher to measure the five dimensions of classi-
B .
fication: construction of classes, class inclusion, predication, matrix

J

classification,-ana intersection. (Appendices A, B, C and D.)

Concrete Classification Tests (CCO)

o

Five concrete tasks: construction of classes, class inclusion,
predication, matrix classification and -intersection items and corres-

ponding questions were adopted and revised from Rawson (1969:331-325).

(Appendices E and F.)

H
‘Concrete . : . . . .

This refers to the situation in which the concrete objects to

be manipulated are present (Rawson, 1969:21).

Class

A'class is defined as the sum totality of objects or elements

" which have a certain property.
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"The totality of objects (x) for which f(x) 1is true" (Rawson, 1969:18).

Classification

v ’ .
defined as the cognitive operationg which
: 't

3

Classi%icatioﬁ is
result in one of the following outcomes: )

1. The criterial property "f" is abstracted and asserted in
a predicate!

2. A class label is given to the objects or elements on the

“
. A . » .
basis of common criterial properties.

3. Certailn class inclusion relations hold between classes

(Rawson, 1969:19). .

Property .

The property is expressed by the predicate of a proposition.

It is viewed as a characteristic, or attribute of a person or thing

(Rawson, 1969:18).

e.g. The dog is black. N

Additive Classification

Additive classification is defined by the following ?riteriai

1. All the elements are classified and accounted for (x)€A.

2. There aré no isolated élasses. For instance every
"specific class A is characterized by the property a. This class
implies its éomplemént A’ (not a). ‘These classeé are included in

the superordinate class B.

e.g. The class of birds (A) is characterized by the property
. S— . .

feathers (a).. This class implies its complement not birds (") with
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the pfoborty not feathers (not a). These classes are included in the
superordinate class animals (RB) .

3. .Al] members having the propefty (a) will be included in the
class A.

4. The class A will only include members having the property a.
5. The classes or  the same rank are disjoint A x A’ = 0.
(A cannot be A and not A at the same time.)

6. The complementary class A" will have the characteristics

a’_(a' Ax). These characteristics are not possessed by its comple-'

o
B .

3

7. The class A or A will be included in the higher raphking class
(B). This higher ranking class (B) will include all'the eleglents of
A. (All A are some B.)

Extensional simplicity. The inclusions in th

constructed are reduced to a minimum. (Essentd subject
>makes.the_fewest groupings or classes possible.)

9. Intensiocnal simplicity.- The attributes of the elements

-

classified are reduced to as few as possible, to distinguish classes

of the same rank. For instance if color is used as a criterion, this
4T AL
J

1;’

criterion would be used :to distinguish classes in the same rank.

10. Symmetrical subdivision. In this case if the class B

N :
is segmented into Aj and A&'and the same criteria are applicable to

B, tHen B> must also be divided into A, and A}' (Piaget and Inhelder,

1964:48).

N
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Multiplicative Classification ’

Multiplicative classification is a composite of two or more
additive classifications, and thus the criteria and set of operations
common to additive classification are also applicable to multiplicative

classification. 1In addition four new criteria and two operations are

added.

n

1. All the components of Bj also belong to B,. This is also
: n

applied vice versa, thus if By = Al + Aa .

then

- + 4 ’ ¥ ’ + Ia =
Bl X }32 7\11\2 Al A2 I‘\IA?_ Al A2v Ble

2. All the components of Al must belong either tc s, OF A2.

1

However if the components of Al belong™ to both A2 or A2 then
A, x AE = 0 (Piaget and Inhelder, 1964:152);0

3. The classes A1 and Al contain only the elements belonging
either to A2 or to A} . The same 1is true vicerversa.

4. Each of the associations of AlAZ and A& AE comprise only R

one multiplicative class (Piaget and Inhelder, 1964:153).
-
MINOR DEFINITIONS

The following minor éupporting definitions are used in the

study.

Singulér Propositions

Singular propositions attribute a property to a thing, -bject
or individual. The proposition is comprised of a name, and an attribute

of that name is asserted to be an attribute qf what is referred to by that name.

[



©.g. This object is round. (Rawson, 1969:17)

v . .
General Propositions

Gencral propositions are statemengs which mention the members
of a class and the class to which the members belong. The general
proposition is comprised of two parts, the name of a class and the

name of the class that also includes the other class.

e.g. The 0O's are counters. F C G (Rawson, 1969:18)

Singular Terms

Singular terms are expressions that function as subjects in

the singular propositions.

e.g. This object is red. (The singﬁlar term is "object.")

General Terms

General terms are the predicates in general propositions.

€.g. Ducks are birds. (The general term here is "birds.")

et

Extension of a Class ‘ ;
"Extension of a class is the range of applicability of a
decision rule which specifies membership in a class" (Rawson, 1969:
133):‘ I? addition the extension of a class can be viewed és the
list of members of the class. The extension of a class ducks is all

the birds that are assigned the criterial properties of ducks.

Intension of a Class

Intension of a class is defined by the criterial properties
which. are common to the members of a class, and also the properties

which differentiate the members of a class from other classes (Piaget

A1
-~



and Inhelder, 1964:17).

Class Inclusion

Class inclusion is the‘re]ationship between the extension of
’
classes.
ACR 5l(x) : (xfA) D (xeB) ' L
A is a subset of B iv equivalent to, (if x is a member of A then

x is a member of B) (Rawson, 1969:134).

Complete Class Inclusion

Complete class inclusion is the relationship in which all the ;

members (B) of one class are also members of a second class (A). This

y

relationship may be coextensive or not coextensiij;/’“\\

/
/
/
A

Every A 1s a B '~ Every B is an A

Every B is an A . Every A is not a B

A and B are coextensive A and B are not coextensive

(AC B) (BCA)

Figure 1

Complete Class Inclusion and Coextensive and
+ Not Coextensive Relations
(Rawson, 1969:135) \



Partial Class Inclusion

There are two possibilities for partial ¢lass inclusion (B).

~
-

Every A is a B At least one B is an A

Not every B is an A At least one B is not an A
Figure 2
Partial Class Inclusion

(Rawson, 1969:136)

Complete Class Exclusion

None of the members of (A) are members of (B).

.

No A is a B !

No B is an A

X = (xeA) D (XeB)

Figure 3

Complete Class Exclusion
~(Rawson, 1969:136)
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P

Partial Class Exclusion

Some members of a class (A) are not members of a second class

(B) . "There are so]e x (at least one) such that x 1s a member of A

and it is not the c¢

V
v

se that x is a member of B" (Rawson, 1969:137).

9N

Some A's are not B's

{(3AX) : (XeA) & (XeB)

4

Figqure 4

Partial Class Exclusion
(Rawson, 1969:137)

Joint Class Inclusion

The extension of two classes overlap so that some A's are

»

B's and some B's are A's.

Some A's are B's
Some B's are A's

(3x) : (XeA) & (XeB)
Figure 5

Joint Class Inclusion
(Rawson, 1969:138)
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Empty Class

An empty class is a class that has no members .

@ . vellow red

(x) : (x¢gRn)

"For every x, (x), x is not a member of A" (Rawson, 1969:137) .
Figure 6

Empty Class

Complementary Class

A complementary class "is the class each of whose members
is the negation of a member of its related class" (Rawson, 1969:139).

5

if x is a member of the class F then -x is a member of the
class -F.

e.g. Dogs and other animals ({(animals that are not dogs).

A coﬁplementa;y ¢lass is usually referred to by the word
"other." Ehe word "other" is then followed by the superordinate
class to which_theether two classes belong. For instance, ig the

example above, dogs (F) and other animals (-F) are members of the

superordinate class animals.
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RESFARCH QUESTIONS AND HYPOTHESES

Four research questions and hypotheses arisc firom the previous

discussion and will now be presented.

Classification
ndditive Multipl%gative
Concrete Reading Concrete Reading .
A B C D
More Proficient i
| A RA CM RM .
Readers (MPR) (cn) (RR) (cM) (RM) ﬁ
E F G H ;
Less Proficient
' CA RA CM RM X
Readers (LPR) (ca) (RA) . (CM) . (RM)
. Figure 7

Basic Design of the Study

Research Question 1

Will the mean performances of the more proficient and the
less proficient readers in the additive concrete tasks of classifica-

tion not be significantly different? (A,E)

Hypothesis 1

‘The mean performances of the more proficient and the less
proficient readers in the additive concrete tasks of classification
(Level of significance,

will not be significantly different. (A,E)

p greater than .01}



Rescarch Question 2

In the additive reading tasNg of classification, will the
mean performance of the more proficient readers be significantly

higher than the mean performance of the less proficient readers? (B,F)

Hypothesis 2
£
In the additive reading tasks of classification the mean
performance of the more proficient readers will be significantly

higher than the mean performance of the less proficient reader. (B,F)

(Level of significdnce, p less than .01)

Research Question 3

Will the mean performqué of the more proficien ... *“he 1qss'
proficient readers, in the multiplicative concrete tasks sifica-

tion, not be significantly different? (C,G)

Hypothesis 3 >

The mean performances of the more proficient and the less

proficient readers, in the multiplicative concrete tasks of classifica-

"

tion, will not be Significantlyvdifferent. (C,G) (Level of signifi-

e

cance, p greater than .01)

Research Question 4

In the multiplicative reading tasks of classification, will
. the mean performance of the more proficient readers be significantly

higher than the mean performance of the less proficient readers? (D ,H)

%

Hypothesis 4

In the multiplicative reading tasks of classification the

18



mean performance of the more proficient readers will be siqnitifantly

higher than the mecan performance of the less proficient readers. (D,H)
(Level of significance, p less than .01)
- PROCEDURES

The present investigation was conducted in six major parts:
1} The selection of 219 grade six students.
2. The administration of the initial test instruments,vNew

Developmental Reading Tests, Bond, Balow and Hoyt, 1968.

3. Analysis of this data, and the establishment of a

criterion to select and identify more and less proficient readers.

“

4. Construction of additional test items and stories and

the piloting of the total instrument on a random sample of five more

proficient and five less proficient readers.
5. Revision-of test items, and development of exploratory
D

criteria to analyze ..id score responses.

6. Selection of statistica tests and the analeis of the

data on the basis of these tests.

LIMITATIONS OF THE STUDY

/ .

The theoretical stance assumed in this study rests on Piaget's

view of cognitive development, hence the limitations and assumptions

of Piaget's view of cognitive development will also be applicable to
. o

this study. Furthermore the analysis of Rawson's (1969) initial findings;

e.g. the relationship between classification if a concrete. situation

and the classification in a reading situation, were not considered

-~

19



significant at the .05 level. However the methodological rigor,
and the theoretical viuwpoint'assumed by Rawson (1969) nggest the
" "need fof the development and possible refinemént of the instruments
and ;dministrgtion procedure used in the initia] study.

In addition a number of more specific limitations are also
evident: |

1. The operations and specific criteria of q;assififation
are interrelated, hence the two primary aspects of classification,
additive and multipli-~ative classification, may also be somewhat

interrelated.

2. The Piagetian operations or criterion of classification
éutlined in this section are of a descriptive nature. Furthermore,
the psychological reality of thesé_operations is still speculative.

3. Due to the nature of the readiné act'the two classifica-
tion tasks, concrete and reading, may not be completely équivaiént.

4. . The view of reading comprehension proposed in the sﬁudy
rests on Hunkins' Taxonomy (Kunkins, 1976:19-22) and sSmith and

Barrett's (1974:52~58) view of reading comprehension. This view is

general in nature, and may require further refinement.

*
OVERVIEW OF THE STUDY

The logical. operations of‘classification in both a read;ng
and a concrete situation were assessed in a population of 20 more
prof1c1ent and 20 less proficient readers. These 4N subjepts were
selected from a population of 219 grade»six students. All subjects

in the population had been pPreviously assessed in terms of two najor

20



screening inst - iits, New Developm Reading Test Intermediate

T
Level and the Canadian Lorge Thorndike Intelligence Test. ‘ /ﬂ

ORGANIZATION OF THE REPORT

This research investigation will be presented according to

the following plan:

Chapter II presents a discussion of ﬁhe literature and research
related to the Piagetian notion of additive and multiplication classi-
fication.

Chapter III presents a review of the literature reiated to the
problem to be investigated; ,

Chapter IV discusses the experimental design of the study and
Chapter V discusses the main test instrument used in the study.

Chapter VI presents a discussion of the analysis of the data
and the results. |

Chapter VII, the final chapter, presents and discus#es the

main findings, conclusions and implications of the study.

21



CHAPTER TI1I

- '

PIAGETIAN CLASSIFICATION"AND SUPPORTING RESEARCH

This chapter will review the Piagetian notion of classifica-
tion. It was felt by the researcher that since the literature related
to the Piagetian concept of classification was scattered and not
readily available to the professional layperson, a review of the
Piagetian stance and related research would.be appropriate. The more
direct relationship between tﬁg‘operations of classification and
reading comprehension’will be discussed in Chapter III. To be
included in this chapter is a discussion of the origin and develop-
ment of the operations of classification. The descriptive proceéure
utilized by Piaget and Inhelder (1964) to describe the operations‘of
classification will also be discussed. The operations of classifsca—
tion will be described both in terms of Piaget and Inhelger s (1964)
-and Rawson s (l969)v1eWp01nt Areview of the more recent research

related to additive and mpltiplicative classification will follow.

ORIGIN OF CLASSIFICATION

The operations of classification are an essential component
of thought, and since thought is an essential component of reading
comprehension, the operations of'classifiéaﬁion are also a primary
component of reading comprehension. These opergtions have an origin
and .place in the cognitive developmeﬁt of the child. The extent to

which these operations are developed is a factor contingent upon whether
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the ghild has access to these operations in reading comprehension.

;n general, classification can be v{ewed as the oporﬁtion of
putting together what belongs together by‘virtue of a property
abstracted from and common to all the members.

Piaﬁet.and Inhelder (1964:2-16) discuss three possible vioews
of the origih of the oporationﬁ ;F classification. Initiallyflanqunqe
could be viewed as ‘the basis for the origin of classification, priﬁarily
because syntax and the semantics of language involve the Sstructures of

. \ .
classification. Howegver as they suggest and the findings of Furth

/

(1966:143) further éuggest, the deaf individual can carry Mt essen-

tially the same operations in classification as the non-deaf individual.

. There is however a slight retardation in the non-hearing individual's

handling of the more complex modes of classificétion (Piaget and
Inhelder, 1964:3). Piaget and Inhelder (1964:3) continue and point
out that even though children speak thg language, this does not mean
that the logical operations have been assimilated Along with the
linguistic forms. ’In essence, the nature of the language learned is

a function of the child's level of development. For instance, the fact
that a child ¢alls a dog "a dog" does not prove that he understands

the class of dog.

Essentially, before a child can understand the implicit opera-
tions of classification and apply them, there must bhe a restructuring
and fﬁrther development of the mental ope;ations involved. This
restructuring can be accelerated by language and languagé can perform
a useful role in completing this developmeﬁt. However according. to

Piaget and Inhelder (1964:4) language is a sufficient but not a

o



necessary condition of this development.

A sccond virwpoint regarding the origin of the operations of
classification is maturational. This view suggests that the child dis

n
not. able to acquire the operations of classification until the nervous
system and other bin!oo cal factors are developed. This being
primarily reductionist, dées not take into consideratioq that develop-
ment 1is depende;t upon the interaction betyeen the chilé's acquired
expericncés and the envifonmcnt. As Piaget and Inhelder (1964:5)
h .

suggest, the development of the logical operations of classifica-
tion demand both the action of the practice amd acquired experience,
and also the influence of a favorable social environment.

However,aé‘Piaget and Inhelder (1964:5) suggest, if the origins

»

of the operations of classification cannot be attribufed to solely
maturational and language factors, then the origin of these operations
must lie in the sensori motor, preoperatioﬁal and.perceptual struc-
tures. Thié is suggested by the findings that long before children
classify objects they can perceive the object; in terms of reiations
of similarity and differences. ' However this view will only hold if
one defines perception (visual and haptic) as being.interrelated with
~ the schemas.and operafions of a higher order; and thus these schemas
and operations can influence perception (Piaget and Inhelder, 1964:7).

v

In conclusion, Piaget and Inhelder (1964:13) note that the

-

" origins of classification are to be found in the sensori motor

schemata as a whdle and that percéptual schemata form an integral part

of ‘the whole. This view of the origin of the operations of classifica- .

tion will ultimately determine one's definition of classification and
N ‘ :

13
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one's criteria for the operational existence of c¢lasses.
Essentially, in examining the presence or absenc:: o! :he
*
operation of classification in both the reading and concrete situa&}ons,
a total language basis cannot be assumed, since the logical thought of
the child mus 1so be considered. Furthermore, this suggests that

t
even if children may use language (thatmay indicate the use of these

operations) children may still not be able to lise these operations in

logical thought.

AN

DESCRIPTION AND PROPERTIES ‘OF A \CLASS

An attempt will be made in this section to provide a more
clear and precise description of the operational existence of
clagses. This ié essential, since one's description of classes will
ultimately affect how one views and describes the presence or absence
of classes and the operations of classifiéation in a readin;x;nd
concrete situation.

Principally, a class involves two kinds of properties ang
relations. These are the intensive and extensive properties (Piaget
and Inhelder, 1964:7). The intensive properties of a class are the
properties that are common "to the members of the clasé, in addition
to the set of differences wﬁléh distinguished the class from other
classes (Piaget and Inhelder, 1964:7). The extension of a class is
defined as the set of members compfising the class (Piaget and
Inhelder, 1964:8).

In addition, Piaget and ;nhelder (;964:7—8) outline the

A7

following criteria to define the operational existence of classes:
/
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1. complementarity is defiﬁed as the sum of the difference
between two classes A and A’ and where the two classes are also similar
by virtue of their common membership with B.

€.9. Vegetables are living things, which are not animal.

In this case non animal is the complementarity.

2. Relations of resemblance are all the properties that arec

common to the elements of one class.
3. A class can be defined by both genus and specific differ-
ences; thus class membership can be defined by the property b and a

or both b’ and a’.

4. Intensive quantification is indicated by the use of

quantifiers "all, some, and none." N

5. Class inclusion must satisfy the following propositions:

all A are some B, and A is less the . 3, (A < B).

6. The relation of class membership is the relationship

between the element x and the Clays A to which x belongs (xeA).

These propositions can more generally be viewed and summarized

\

as:

!

1. No object is a member of both classes simultaneously.
(Note this is distinct from intersect.) )
2. All the members of a. class share some similarity or

aefining property. This is known as the intension of a class

(Ginsberg and Opper, 1969:121).

. "~ 3. All classes may be described in terms of a list of its
members, or the extension of the class.

4. The defining property of a class determines yhat objects
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are placed in it. Another way of stating this is intension defines
extension (Ginsbery and Opper, 1969:121).

The view that intension defines extension and the gradual
differentiation and progressive co-ordination of 'extension and
intension on the part of the child, is considered by Piaget and
Inhelder (1964:17) to be the most central and principal problem in
the development of a mature‘concept of classification. Children arec
normally 9-lO.years of age before this distinction is made (Piaget

and Inhelder, 1964:7).
THE STAGES OF DEVELOPMENT OF CLASSIFICATION AND
PIAGETIAN DESCRIPTION OF THE OPERATION
OF CLASSIFICATION

This movement towards a mature concept of classification on
the part of the child follows three distinct stages of development.

The first stage, usually extends from the age of 2 to 5.
In this stage.the child does not tend to organize material into .
hierarchical Elasseé and subclasses founded upon similarities and
di%ferences of the‘objects, but rather classifies the material into
compiex objects orpfigural collections (Flavell, 1963:304). Piaget
and Inhelder (1964:17) refer to these as qraphic collections. The
alignments formed during this stage are not classes beca;se intensign
does not define extension and no defining property is used as a basis
for classification. Furthermore, the child does not operate under an
overall plan (i.e. a system of rules) and organize‘the way in which
the objects are arranged {Ginnsberg and Opper, 1969:122).

During stage two, age 5 to .7, the child can produce collections



which seem to be real classes, and the child can organize them in a
hierarchical manner (Ginnsberg and Opper, 1969:125) . According to
Piaget and Inhelder (1964:48) this form of classification can be
described according to the following operational criteria of additive
classification:

1. All the elements are classified and accounted for.
(X)eA. |

2. There are no isolated classes. For instance, every specific
class A is characterized by the pfoperty a, and implies its complement
not & (A').

3. The &lass A will include all members having property a.

4. The class A will only include‘members having the property a.

5. All classes of the same rank will be disjoint. A x A" =0
(A cannot be A and not.A at tﬁe saﬁe time) .

6. The complementary class A’ will have the characteristics
axjA' = Ay). Tbese characteristics are not possessed by i;s complé*

ment A.
7. The class A (or A') will be included in the hiéher ranking
B. This higher ranking class B will include all the elements of a.’

(All A are some B.)
r 7 14 \\l,‘
A=B-A",B=AaA+2a",A"=B-n i
(This operation is not readily applied until the very later part of

stage two.) (Piaget and Inhelder, 1964:50)

8. Extensional simplicity. The inclusions in the classes

constructed are reduced to a minimum. i.e. The subject makes the

fewest piles or classes possible.
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9. Intensional simplicity. The attributes of the elements
classified are reduced to as few as possible, to distinguish classes
of the same rank.

10. Symmetrical subdivision. 1In this case if the class B is

segmented into Al and A% and the same criteria are applicable to BZ'

‘

then 32 must also be divided into A2 and A; (Piaget and Inhelder,

1964:48) .

Hnwever,at this level the child does not yet understand or
comprehend ;he different levels of the hiérarchical classification.
Essentially, the child can form collections but does not understand
class inclusion. Furthermore, because the child centers on the parts
and iénores the whole, intension and extension are not yet inter- /
related. iThis is indicated by the child's difficulty in understanding
the t&o operations of guantification which involve the words "all"
and "some." These are:

1. "él}_fne A's are some of the B's

2. All the A's are B's and some of the B's are A's, therefore

B includés A

3. B-A=A3" (since A + A" = B)" (Raw;on, 1965:50) .
According to Piaget and Inhelder (1964:158), children are able to use
these terms guite freely in their language but fail to understand the
meaning of these words.

puring stage three, age 7 to 11, the child is capable
of both cons£ructing hierarchical classifications and comprehending

inclusion. He is able to classify using two or more criteria simul-

taneously, and thus form matrices or multiplicative classes (Ginsberg



and Opper, 1969:127). During this staqé?the child is also able to
form and define intersections between classes (Piaget and Inhelder,
1964:177).

More specificail% the ten criteria of additive classification
5{€Bntinue to apply: howeverfevery one of these criteria apply equally as
well To multiplicative classification. This is primariiy dge to the

operation of multiplication beiAq composed of two or more additive

classifications. However, to account for the new operations, Piaget

and Inhelder (1964:152-153) add four new criteria to the former liét

of ten.
11. All the components of B1 belong to BZ' This is also
applied vice versa, thus if B, = A, + Ai
= + 4
B2 A2 A2
: =AA_ + a0 A +A A 4+ o= .
then Bl X B2 Al 5 ) Al 5 Al A2 BlB2

’

12. Al% the components of Al must belong either to A2 or A 5

However if the components of Al belong to both A2 or Aé" then

-

e 13. The classes Al and Ai contain only elements belonging

Sy

+ either to A, or to A; - The same is true vice versa.

-
-

14. Each of the associations of AlA2 and Ai Aé et cetera

comprise one and only one multiplicative class.

Even though the intensive and extensive class properties are
fully integrated during this stage the child is still functioning at
a concrete level of operétions. However, by the age of 11 to 12, the

child no longer requires the members of a class to be familiar to him.

The child can now apply these operations to new and unfamiliar

-



structures (Rawson, 1965:59).
This gradual development of the operations of classification
is of primary importance to reading comprehension. Essentially, to
comprehend some reading material may require the use of or reiiance
on the operations of classification. However, as the discussion;of the

develgpment of classification suggests, the child may not have access

to all these operations until the age of 11, e¢ven with the use 1

of concr~te props and familiar items. This suggests that readers
before the age of 11 may have difficulty with these operations in
a reading context, primarily because the operations are not as yet

fully operational.

‘THE PTAGETIAN DESCRIPTION OF CLASSIFICATION

o

"

The description and critefii that Piaget relies on to describe
the child's achievement during these three sgages originate from
Piaget's view of a logical mathematical ﬁodel. Piaget suggests that
language'in general is too imprecise; thus-+he uses the instrpments of
logic and mathematics to describe, with precision, what hé observed
(Piaget and Inhelder, 1969:153). It should be noted that Piaget does

not use logic as an explanation of the psychological phenomena them-

selves but uses it in terms of a "well formed language" and operationalism.

Piaget (1957:6) notes that in .the use of "operationalism" logic and

psychology can meet.

Piaget (1957:8) defines operations as internalized and revers-

ible actions that are coordinated into systems which are characterized

by laws that apply to the system as a whole. An operation is

-

P
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internalized since it is carried out in thought as well as executed
materially and is reversible since it can take place in any direction
as well as in the opposite direction (Piaget, 1970:21). An oporétion
is also a transformation, since it is.an action. However, it is a
transformdfion that does not transform everything at once, or else
there would be no possibility of reversibility (Piaget, 1970:22).
Piaget primarily derives his description of the oénrations of
classification from his cight mathematical groupings which he uses to
desé?{be the concrete operations (Flavell, 1977:83, 1963:180).
Grouping I, I1I, III ,and IV are used to describe the operations of

classification while grouping V, VI, VII and VIII are used to describe

the operations of seriation (Kretschmer, 1972:18). Since the focds of

b

this study is the operations of_classification,only the first four
groupings will be discussed.

Grouping I principally refers to the primary addition of
classes and the construction of a class hierarchy (Ginsberg ar
Opper, 1969:134; Kretschmer, 1972:22). For instance, the clas.
red counters and the class of green countefs can be combined to form

the superordinate class of counters.

Grouping II is the secondary addition of classes or vicariances.
The grouping accounts for the operation of reclass;fying the former
classes, analagoui to and parallel to series, in other groups. A
vicariance is characterized by A-+ A = A2 + Aé (Flavell, 1963:
192). In summary, this grouping is the inclusion of the compleﬁents

of the classes and subclasses in the established hierarchy. For

example, the existence of the class of red counters necessitates
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existence of its complement, or secondary class, those counters which
are not red, and also necessitates the existence of the superordinate,;

class counters.

Grouping III invol&es the bi-univocal multiplication of
classes. This grouping is generally used to describe a square maé;ix
or relation (Flavell, 1963:178). Kretschmer (1972.23) suggests that
this exists when a class hierarchy is used to describe class members
according to two or more attributes. For instance a set of countefs
may be simultaneously classified according to color, shape and size.

'(Srouping IV involves the co-univocal multiplication of classes.
This involves the multiplication of one class, with several members
of each of one‘or more additional classes. The grouping properties
of this grouping are identical to grouping III, and are primarily
used to describe the generating of a triangular matrix or intersect
(Flavell, 1963:179). Essentially, a class of red and green counters

may be the intersect of a class of red and yellow counters and green

and blue counters.

RAWSON'S DESCRIPTION OF THE
OPERATION OF CLASSIFICATION

Rawson (1969) devised acriterion of classification in terms of nine
specific operations. These are based on the viewpoints of Piaget and
inhelder (19§4;59—99,l5l—l96); Kneale and Kneale (1962:350-351),

Langer (1953:1405 and Quine 81964:87). The operations are: abstrac-
tion, quantification, addition of classes, complement of classes,
hierarchical class structure, empty élass, predicate operqtion,

-multiplication of classes, and matrix class structure. The description
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of these operations is as follows:
1. Abstraction (%) isdefined as the operation by which given the

LI FeuY)

" %" is only

condition "f" upon "x" the class "&" is formed. The class
comprised of those méﬁbers which satisfy the condition J%" (Quiﬁo,
1964:87). Abstraction is also the operation by which a class name is
formed from a, predicate.

e.qg. Birds arc feathered animals. All the x (animals) satisfy
- the conditipn.f (feathers) to form the class x (birds).,

(X) f(x) (Rawson, 1969:148)

2. OQOperation of Quantification involves the use and under-

standing of the terms "all," "every," (x); "some" (3x); "more" (>)

"not any" (~3x). These-describe the relations between the

and "no,

extension of clasées (Rawson, 1969:149; Kneale and Kneale, 1962:
350~-351) .

3. Operation of Addition of Classes (&) is the process by

which a new class is constructed by including in the new class,

members of other classes (Rawson, 1969:151; Lénger, 1953:140).

&

e.qg. : K collection of A's

A B

——

red ([ , vyellow[]

Figure 8

Addition of Classes



The class "K" only includes members which belong to at least

one of the classes A and B.

4. Operation Complement of a Class (-) is the procedure

through which a new class is constructed which is the negation of the
given class (Raws;;> 1969:152).
e€.g. The complement of the class pintails (A) would be the

class othev ducks. (-A). These two classes when added together would

form the class ducks (D).

-

5. "Operation Hierarchical" Class Structure "is the procedure.

for ordering classes in a superordinate-subordinate relation in which
certain additive and disjunctive relations between the classes hold

true" (Rawson, 1969:153).

(x):(xeK) D (xeF) VvV (XxeG)

K Class of objects
F G Categorical attributes
0 i ] shape
F’ " G' G" Class attributes
color
red white red white
O's O's . [I's O's
¢ R=F 4 ;
G=KkK-F
F=K-G
Figure 9

Hierarchical Class Structure
(Rawson, 1969:153)
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X

6. Operation Empty Class (®) is the procedure involved in

establishing a new class, which has no members, and is itself a member
of - another class (Rawson, 196?:152).

e.g. The subject isjplesented with classces of 10 red'roﬁnds,
3 yellow rounds, 3 red squares, and 3 vellow squares. Three groups
of counters are & covered, and the yellow rounds are removed, but -

3

left in view.

{

|
Question: I am going to give you a vellow one from

what is left. Will it have to be square?
Why is that?
The response can be described in the folléwing manner :

. R Yellow . Yellow
Xy =X 0O +X ®

Yellow Yellow
A -A
Figure 10
Empty Class --

(Rawson, 1969:158)

7. Predicate Operation is the procedure by which a proposition

is formed from a name. This can involve individual or class names
(Rawson, 1969:148) .
e.g. V¥X These counters (X) are all red ones (Y¥).

e.g. @Y Red Heads are diving ducks (@). ~
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procedure

8. Operation Multiplication of Classes (x) is the

involved in constructing a new class which is the "logical product
or the common part of two classes (Rawson, 1969:152) .
9, Operation Matrix Class Structure is the p dure by

which multipljcative classes are ordered to form a matrix (Rawson,

1969:154) .

e.qg. A color A  shape

a b C d
Red Yellow O's ‘O's
Shape A
Color A bc bd,
ac ad <
Figure 11

™~ Matrix Class Structure

Principally, because the operations of classification are not
in isolation of each, they can be viewed in terms of four major
dimensions: (1) abstraction and membership in a class (operations

~ .
of abstraction), (2) inferring class incglusion relations Roperations

of: quantification, empty class., hierarchical class struéture,
complement of' a class, and addition), (3) constructing predicates which
describe the extension of dichotomous‘classes_(predicéteigperation),
and (4) constructing énd ordering multiplicative classes (operation

matrix class structure, multiplication of classes). However, it should

be noted that some of the operations described by Rawson (1969:154)



may be included in*more than one dimension, thus the dimensions are

not considered to be mutually exclusive.

In reference to the previous criterion established by Piaget
and Inhelder (1964:48,152-153), criteria 1- through 10 (see pages 28-29)
wguld be included in the dimensions, abstraction and membership in a
class, class inclusion relations, and the éonftruction of predicate,
and criteria }1 through 14 would be included in 'the dimension
mutliplicative classes and relations. Criteria 1 through lO‘would
alsé correspond.tp groupings I and II, and ctiteria 11 through 14
would correspond to groﬁp;ngs IITI and 1IV.

Piaget states that logical operations cannot be viewed or
assessed independently, and in isolation of each other.. This viaow
was accepted in this study and the operétions of classification were
viewed in terms of five major dimensions.

The first three corresponded directly to the dimensions
devised #y Rawson (1969:154). The lastth (matrix classification and
intersection) are’ subsets of Rawsoﬁ's'fourth dimengion; multiplicative
fclasses and relations. The five dimensions are as follows:

I. CQnstruction of Classes

II. Class Inclusion _V‘
ITI. Prédication (the construction of dichotomous classes)
IV. Matxix S£ructure

V. Intersection.

These dimensions are primarily used for descriptive p@rposgs.
Dimensions I through III were éombined to form the aspect additive

classification and dimensions IV through V were included in the aspect

RN,
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multiplicative classification. These two aspects are located as the

dépendent variables in this study.

A

RESEARCH RELATED TO ADDITIVE CLASSIFICATiON

In this scction a brief review of the literature related to
the development of the operations of additive classification will be
presented. This is of primary importance to reading comprehension
since an assessment of the nature of the development of the operations
of classigication in a nonreading situation may pr vide Somé vaiuablc
insights into how these operations may develop in reading cgmprgbension
and thought.

wofsky (1968:211), in a study involvinq'l22 children aged 4 to 9,
attempted to assess.the validity of the stages of classification
devised by Piaget and Inhelder (1964:285). More specifically, Kofsky
attempted to assess whether the order of difficulty of the devised’
classification tasks would.correspond to the developmental sequéhce"
described by Piaget and Inhelder (1964:48-49,152-153). Furthermore,
Kofsky (1968:212) attempted to assess the extent to which the
subjects (who had acquifed a particular level of classification) had
élso mastered all the preceeding levels. Thé devélopmental scale
Kofgky (1968:211-212) derived, consisted of two related groups of
experiences. The first group of experiencesvwerezd resemblance sorting,
COnsis£ent sorting, exhaustive classes, conservation, multiple cfass
membership, horizontal reclassification, and hierarchical - rssifica-
tion. |

Resemblance sorting can be identified when the child groups

N\
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together two objects that are equivalent on the basis of a primn
visual attribute. Consistent sorting begins to occur when the child
can extend the sorting to more than two objects. In exhaustive
sorting, the child can extend the scope of his sorting to all the
objects that he would consider equivalent. As he begins to conserve,
hé discovers that existing classes are transitory and spatial proximity
becomes a less favorable means for categorizing. With the discovery
of multiple class membership, the child can  recognize that objects
can belong to many classes. In horizontal classification, the child
actively attempts different groupings of objects. At this point he
is able to systematically choose-one attribute, and thén is ‘able to
rely on anogher siﬁgle attribute, as a”focus for grouping. Finally
with the advent of hierarchical classification, he is able to choose
single.attributes and then combinations of attributes to construct
successive classes.

The second group of related experiences are knowledge éf
"some" and ."all," clas; additiop (A + A", clasé subdivisién (B - a")
and part whole inclusion (B > A) (Kofsky, 1968:212). As the child
understands the meaning of the quantifiers "some" and "all" he can
describe the extent to which classes ovg?lap. With the development
of class addition he can join subclasgés to form a superordinate
class, and with the development of cf;ss subdivi§i§n he can divide
superordinéte classes into constituent parts. Finally, with the advent
of part whole inclusion,he can keep in mind the logical relationship

.between the subclass and the whole superordinate class (Kofsky, 1968:

212) .

.
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The analysis of the findings indicate that the 9 year olds
performed better than the 7 and 8 year olds, and the 7 and 8 year
old subjects performed better tha& the younger subjgcts (Kofsky,
1968:218). A

Ahr and Youniss (1970:132), in a study of the operation of
classification and class inclusion amongst 60 children age 6 to
1o, presented two tasks: one with pictures of pets as a super—J
ordinate class and the gther with pictures of flowers as the super-
ordinate class. The 60 subjects were divided i; terms of age. The
final outcéme was three groups of boys aged 6 years 5 months, 8
years 5~months‘and 10 years 5 months and three groups of girls\of
the same ade classification. “Eagh member of these groups was then
presented with ten class inclusion probleﬁs (Ahr and Youniss, 1970:
133). Ahr and Younis: (1970:134) found that the oléer students, 10
years 5 months, averaged between five and seven correct answers,
while the younger subjects ages 8 years 5 months and 6 yeérs 5 months
avgraged between two and one correct‘reégohses. Ahr and Youniss
(1970:141) ‘also found that subjects tended to rerform better if
the class inclusion qﬁestion was comprised oé*éll three classes
(the superordinate classes (B) and the subordinate classes (a, A'))
rather than only the two classes, superordinate (B) and subbrdinate
classes (A).

éiaget and Inhelder (1964:101), in an attempt to further
assess thequalitative nature of the development of class inclusion

and hierarchical classification, presented 20 pictures (four repre:

senting colouredbobjects and 16 representing flowers) to 69 subjects,



aged 5 to 10. Of the 16 pictures of fléwers, eight were primulas,
of which four were yellow and the others were og different colors.
The classes can be represented by the following:

A (yellow primulas) < B (primulas) < C (flowers) < D (flowers

and other objécts).

The tasks presented to the subjects were comprised of three general
areas:

1. Spontaneous classification

2. Generai question or inclusion

3. Fouf types of queétibns all bearing on the gquantification
of inclusion (Piaget and Inhelder, 1964:101;.

The assgssment of the results indicates that the older sub-

o

jects performed consistently better than the younger subjects. There

was also a consistent improvement in performance Wwith age on the

general inclusions questions, and the four types of questions involving

“the quantifi¢ation of inclusion (Piaget and Inhelder, 1964:103).

/
Table 1

Percentage of Correct Answers to Questions
on the Generaﬁ Inclusion of Classes for
69 Children, 5-10 Years of Age

Age
5-6 (20)* 7 (19) - 8 (17) *  9-10 (13)

Percentage of
Success ) 24 26 61 .73

* Number in brackets refers to the number of subjects in the
age group. :
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However, insufficient numerical data were given that would
support ﬁhe contention that there was improvement with age on the
four types of questions involving the Quantification of inclusion.

- Nevertheless, the general findings support the previous findings of a
study conducted by Piaget and Inhelder (1964:89). 1In éhis ;tudy

86 chiléren, ages 5 to 9, were tested to assess their knowledge

and use of the quantifiers "all" and "some." In the quantification
of inclusion, the children were presentea with groups of counters, and
asked'four questions concerning the nature of the claés inclusion.
These questions primar:ly involved the use of the quantifier "all"
(Piaget and Inhelder, 1964:89).

Each child was presented Qith 8 to 21 red squares and bl;e
circles, and asked the following questions:

1. "CB: Are all the circles blue?

2. RS: Are all the red ones square?

3. BC: Are all the blue ones circles?

4. SR: Are all the squares red?" (Piaget and Inhelder,

1964:63).

Table 2

Percentage of Correct Answers to the Four Questions
CB, RS, BC, and SR

Age CB : RS BC SR
5 (23)* 82 57 . 69 70
6 (31) 63 58 60 79
7 (14) 64 68 73 88
8 (10) : 80 90 85 95
9 (8) . 81 81 81 100

~

*Number in brackets refers to the number of subjects in, the
age group. .



The general assessment of performance suggests a gradual
improvement with age in the understanding of the quantifiers "ali"
and "some," and the.quantification of inclusion. In the agalysis of
the children's performance, Piaget suggests a number of reasons that

could possibly account for the children's difficulty with class

inélusioh. /

1. Children at stages I, II and the initial period of stage
IIT find it difficult to adjust their use of "all" and "some" to‘Fhe
intensive proéerties of the elements to which these quantifiers are y,
being applied .(Piaget and Inhelder, 1964:59).  More operantly, "all" ///
may be confused with "many" and "some" may be confused with "few"

(Blackford, 1970:20).

2. The operation B = A + A’ is not fully reversible,

N,
\

(A + A" =B)e» (B - A’ = A); thus as soon as A and A’ are separated
in thought, the child loses sight of B, and onlg'compares A and A’.
In essence, the child cannot deal with the whéle and the parts simul-
taneously (Piaget and Inhelder, 1964:103; Blackford, 1970:25;
Wilkinson, 1976:65).

Once the child has achieved a' clear diffefentiation and under-
standing of "some" and "all," the concept of reversibility in the
 operation (A + A’ = B) «> (B -~ A" = A) and the relation (B > A) then
‘the concept of class inclusior ecomes totally operational in additive
classification (Blackford, 1970:25; Piaget and Inhelder, 1964:118).

As the child's thinking in claSsification becomes more

operational, the child becomes more flexible in selécting and relying

on different criteria of classification. In another study by Piaget



and Tnhelder (]964;208), 60 subjects aged 5to 9 were presented witﬁ
cardboard cut-outs differing in color, shape and size. The subjects
were asked to classify‘the cut-outs into two groups. The subjd%ts (Qho
were able to classify the objects using the criterion correctly) were
asked to reclassify the cut-outs a second way and then a third wa?.

Table 3 shows the number of criteria discovered by the subjects.

Table 3

Number of Criteria at Ages 5-9

Age
5 6 7 8-9
*

(12) (17) (18) (13)

Criteria % % % %
0 : 27 12 5 0

1 46 12 11 0

2 27 47 56 31
3. - .0 29 . 28 69
2 or 3 27 76 84 100"

*Number in brackets refers to the number of subjects in age
group.

(Piaget and Inhelder, 1964:209)

The assessment of the fihdings suggest that the older children
tend to be more flexible in their application and use of different
criteria for cléssification. .This increased flexibility of the older
child is due to the child being more able to directly pick out the most

general characteristics of the stimulus objects presented to him, and

then divide the objects intp the major classes. In this case the

4G —
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extension is maximal and the intension is minimal. The child is also
more able to rely on the stratéqy of anticipation and discover several
dichotpmiés (Piadct and Inhelder, 1964:213). This increased ability
to discover several complete dichotomies is an essential preparatory
strategy for cross-multiplication ;nd the further development of the
multiplicative schema (Piaget and Inhelder, 1964:209).

Fenker and Tees (1976:340) attempted to assess the extent to
whiéh children's ability to classify stimulus objects was affected by
the total number of stimul&s items the children had to classify.
Sixty children, ranging in age from 4-years 11 months to 6 years
11 months, we%e prescnted with a sorting task and a similarity
task. In £g; similarity task the child was presented with a series
of pages‘of pictures containing four sets of three items. The child
was asked to drga lines to similar items in each triad, and.place an
"X" over the ones that weredifferent (Fenker and Tees, 1?76:342). In
the sorting task 27 item-pictures were presented simultaneously, and
the child was requesféd to group the items into nine circles, given
three at a time (Fenker and Tees, 1976:343). The analysis of the
findings suggest that the sorting task.was clearly more difficult for the
60 subjects, than was the similarity task.

Fenker and Tees (1976:343) did not provide any information on
the extent to which performances in these two tasks may chanée with
age or development. However their results do suggest that difficulty
in-classification could be'the result of children's inability to deal
with the demand characteristics of the classification tasks, as

opposed to the inadequate development of the“operations of classifica~-

tion.



It appedars that Piaget and Inhelder (1964:154) may have

attempted to account for this numbers effect by (1) presenting subjects

with 16 items or less in free classification tasks, (2) presentiny subh-
jects with items that the subjects were familiar with and (3) providing
explicit directions. Through explicit directions the subjects were

provided with some procedural constraints.

Robinson (1975%:83), in a study .involving 22 children age 62 to

M

74 months, attempted to assess whether the children (who received
’ £r67, )

pn of superordinate classes)will perform

'QJPiagetiag quantitative class inclusion

o a

B, o
, , b
The 11 cont¥ol. g

l

L.
. . \ .
sbbjects~‘earned to perform the union of sets

TR

with concrete materials. They also learned to state the corresponding

sets. The 11 .perimental group subjects were taught to respond

r 0 ' .
¥/ children who did not receive this training.

el

correctly to the questions concerning a superordinate class including

its subsets. For exanmple, pictures of three sweaters and two pairs

of trousers were presented. The corresponding question was: Are there

more =weaters or more clothes?- (Robinson, 1975:86).

Analysis of the post test performance on the test'of“quantita-

tive class inclusion indicated that the experimental group performed

significantly better than the control group. Robinson's (1975:87)

findings lend support to Piaget and Inhelder's contention that there

is a correspondence in the development of hierarchical classification

and quantitative class inclusion. Robinsqn (1975:87), however, did

not provide data for the total percentage success rate for the experi-

mental and control group; thus a more gqualitative andyspecific

48
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interpretation could not be made.

Wilkinson (1976:69) in a study involving 24 girls and 24 boys,
aged 4 to 5, presented the subjects with two, major class .inclusion
problems: concept inclugion and percept inclusion. The conc~pt

inclusion problem consisted of a problem in which the pattern (Pl)

identified the subclasé‘(A) and a different pattern (P2) iddntified

the subclass (A'); however the supraclass (B) was not identified.
e.g. "Are there more boys or more children?" (Wilkinson,
1976:69)

In the percept inclusion problem the subclass (A) was also identified

by the pattern (P1) and the supraclass (B) was identified by the

patgern (P2).

e.gi "Are thére more houses that have a door or more. houses
that have a window?" (Wilkinson, 1976:70)

In thigﬁproblem_the subject was presented with pictur=zs oI three

houses, fwo with doors and windows and the third with only a window.

Wilkinson (1976:72) found that subjects tended to perform
much better on‘Bércept inclusion than on concept ;nclusion. He
suégests that this is primarily due to the child being encouraged, by
the ngture of the task, to regy‘on a’double counting strategy.

In another study involving the same number of subjects, ages
fou; to five, Wilkinson (1976:79) pregented the subjects with four
major Rinds éf class inclusion ggoblems, story, percept, concept,

" and story~picture combinéd. The children tended to perform signifi-

cantly better on the percept problems than concept problems. The

children also appeared to find the story problem easier than the



concept problem. The subjects' performance on the story picture
condition was,aignific;htly better than on the concégt problems,
althbughtﬂmztwo story conditions did not differ significaptly
(Wilkinson 1976:82).

Wilkinson (1976:83) notes that inclusion errors may not be
due, as Piaget and Inhelder (1964:118) suggest, to the absence 6f the
fully reversible oporatioﬁ (p +a' =.B)é—9(B - A" = 2a) but may rather
be due to the follow': .qg:

1..-The concrete operational child may not have developed
the skills in thproudhly searching a pfoblem—ﬁpace for poSsible
relevant solution strategies. s |

2. In learning to count the child may be predisposed to only
using a Single counting strategy,ﬁand‘thus not rely on the déuble
enumeration of patterns to solve the class inclusion problem;

§; The child may be_inflexible in the exchange of inférmation
bgtween the two cognitive systems; semanFic analysis and probleﬁ
solving (Wilkinson, 1976:83-84).

Wohlwill, in a study involving 20 children of mean age five
vyearé eleven months, presented the subjects with fwo forms of a
class ihclusion task, a pure verb%i form and a pictorial form. 1In the
pure verbal condition thé subjects were presented with questions of
the type: "Suppose I have six apples and two bananas. Would I have
more apples or more fryit? Why do you think that?" (Wohlwill, 1968:
450). 1In the pictorial éondition the subjects were presented with h

pictures of the classes and asked the corresponding class inclusion

question. The following- example illustrates the nature of the

50



question: The subject was presented with pictures of six apples and
two gananas and asked "Are there more apples or wore fruit? Why do
you say so?" (Wohlwill, 1968:450). The findings reported indicéte
that all the children performed higher on the verbal condition as
opposed to .the pictoijia] condition.,‘ g

Wohlwill (1968:453) suspected that these findings could be
due to a faulty perceptual set. Essentially, the child tended ﬁo
translate the class inclusion question into one referring to the two
subsets. An attempt was made by Wohlwill (1968:454)>to account for
this by having the children in a simiiar study count the number of
'objects in the superordinate and the majority subclass. Again thé
perfdrmance‘in thé pure verbal form was significantly bettervthan the
pérforménce in the pictorial situation.

_ These findings are contrary to Piaget's (1967:62) view that
if qhildréh are presented with c;ass inclusion questions in the
absencé of concrete props, their performance should be lower than if
the inclusion questions are presented with the concrete props.
wWohlwill (1968:462) ;ttributes this phenomenon to the-verbal—
faci;itation effect. This effect counters a pércep€La1 tendency on

4

‘ thé:ééf£ bf young children to'granslate the class inclusion question
into a éubset compafison. Howé&er,in the purely verbal situation,
this perceptual tendency is weakened principally because of the lack
of the strong pexgeptual contrast between the numerically unbalanced
subclasses.

However, Winer (1974:224) notes that this difference in per-

formance on the two conditicns may be duevto the different verbal

’ » .
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cues presented to the chiidren 11, ch situation. Seventy-two
children, 24 in ecach of grade two, three and four were each presented
with three sets of conditions; verbally elaborate questions, pictorial .

items only,—~nd Vorbnl]y claborate pictorial questions (Winer, 1974:

P4

225). The results reportge by Winer (1974:225) indicate that the means

of the verbally elahorate pictorial conditions and the mans of the

™ »

purely verbal condition were not Significantly different. However, both
o
mean performances were higher than the subject mean performance for

the pictorial condition anly. The results also indicate that the

Y

children in grade four performed significantly better-than the second

and third gradc“subjécts (p < .01) (Winer, 1974:226).

Winer (1974:226) notes that these findings 'indicate that

-
. -

verbal clues are of greater significance in class inclusion reagpr
than pictg;ial cues. Furthermore the Aistracting effect of pefééptual

cues as suggested by the verbal- t1. tion effect are of minimal

significance and the linguistic ues may be more of a contributing

factor in improved class inclusic: ne “ormance. ,;
R

-

RESEARCH RELATED TO MULTIPLICATIVE CLASSIFICATION

s
el

Piaget anqi;nhelder (1964:156) presented 14, 2‘x 2 mattices
with three of the four spaces filiu&‘in,to a group of 4 to 9
‘yéar‘old<cﬁildren. Each child had to rely on either two or three
attributeé to éorrectly complepe,the‘matrix. sin an gttémpt to céntrol

for a percdeptual solution, as opposed to an operatiﬂ!hl solution, the

A -
! R

children were required to justify their responsés;

PR CEY
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Table 4

Percentage of Success on Matrix Test for ‘Children
Age 4 to 9 Years :

Age

Percentage A
success . 35 55 60 ]2 v 75 90

(Piaget and Inhelder, 1961:158)

Pivget and Innelder (1964:171)+%eceived similar results in
. » : » -
. 1 . . !
multiplicative classification when subjects were requested to spon-
. SN . .
o ! ' 2. . . . T .
tarnously cross-clatsify a series of pictorial cards or geometric

de;ig;é; The procedure specifically involved the following stepé:
A 1. Free classification in which the subject was asked to
‘aiVide all the stimulus mgtéfial into groups;
2. The child wa=x rwéuested to divide all the sﬁimulug items

into four piles using a box with four compartment :;
' Yo
3. One of the partitions is removed and the zggjgét is
requested to make only‘two piles. Once the subject has »formed two

classes he is . 1 to repeat the procedure of ciassificatibn, and

arrive at two different groupings.

’

4. The partition is replaced, and the subject is requested

to form a 2 x 2 matrix (Piaget and Inhelder, 1964:165,167-169) .

\

B 4 .
{f Piaget and Inhelder (19645167—169) found that the children's

s

responses could be described in terms of seven major types of

reactions:
- ‘},,r;

I.  The child groups the stimulus maBerials into two



collections without subclasses and without the change of criterion

once the two collections have been constructed.
\

II. The matérials are grouped into four collections; however
thé simultaneous relationships of the collections are ignored. In
princiPle,the subject distinauishes four classes;howevec,helcannot
relate them to one .acthe ) - - et

[
ITI. Two i lectionk are formed, and only one %otmﬁction
/ o I‘\
My
"N

is divided into subclasses.
' \

IV. This reaction yields two successive dichotomies; however
the subject doés not recognize the classes.formed by the union of the
two subclasses. . . ke

V. The reaction results in a correct classificaéion, however
there is no interaction of the two major criteria because the subject -

arranges the four subcollections diagonally instead of along'the
> -

:‘\

vertical afi horizontal axes (Piaget and Inhelder, 1964:170).
% .
: . . . Cy .
VI. The correct solution is reached through trial and error. 9
VII. Immediate cross classification.

Piaget and Inhelder (1964:169) suggest that the order of

development is: first type I and II, %ﬁcond type III, third type

»

IV and V, fourth type VI and finally.fype VII.

Piaget and Inhelder (1964:177% in an attempt tot analyze the

development of simple multiplicaticn (intergéction),presented a
number of subjects ages 5 to 10 with a row of green objects (a

pear, a hat, a book, etc.) and a row of leaves of various colors - fi)
. -, -

.

(brown, xéd, yellow, etc.) at right angles to the first row. An

empty space was left at the point where the two rows met, and the
; i

|
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subject was asked to state what object could be put in the cell.

The proportion of children 5 to 10 years of age who achieved correct

n

I

answers 1s given in Table 5.

Table 5

Percentage of Correct Answers on Intersection Test
for Children 5 to 10 Years of Age

Age
5-6 7-8 9-10
Percentage .
Correct 12.5% 30.0% 50.0%

(Piaget and I[nhelder, 1964:184)

Piaget and Inhelder (1964:179-184) in assessing'the children'é

performance in the simple multiplication class suggest the following
hod

Diegt

- b .
stages of simple multiplication:

' t
I. The choice matches only one collection.
< P
1. The choice iQﬁdirectly identified with a neighbouring
” .

.

element. (It is a neighbouring €lement.)

; ] .
2. The choice is directly identifieaﬁxith another

element in one of the rows. (Is -one of the elements in one of the
collectfons.) ) . . _

'\ Cad — ) .

V% 3. The object selected. is not in one of the collections,

’

but is functionally related to the sécond collection.

’ 0

4. The object chosen isinot present already but it bears

some degree of resemblance to the elements of one collection. .

‘
~

5. The object chosen is nopupresent already but it

g
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. L
clearly belongs to ono‘of the two classes.
II. The vhoico.is a simultancous function of the two

collections. "

1. The choice consists of two elements; one for each
collection.

2. The element chosen represents only one element from
each of the collections. The two nearest elements are multiplied.

3. The e¢lememt chosen represents only one element‘from

A ey

cach of the collections. Two elements other than the two nearest
- ;\' 1 }(-m.)‘

U

4. Tke object chosen is selected in terms of a functiomal

N l“.'l

elements are multiplied.
relation, bﬁ in terms of a partitive relation.within a single object.
g?kahe’bhosen element bears some degree of resemblance

N , _
to the elements of both collections, however only genus is used and

not differentia.
6. The chosen element directly represents both collec-
tio?s, and is directly related to both collections (Piaget and

Inhelder, 1964:184).

Table 6 represents the relative frequency of type I amnd
type II errors of 5 to 10 year old children. )

The performance of the subjects on the mui{iplicative classi-
fication tasks suggests that matrix claésiﬁication is not as difficult

as simple multiplication. This is primarily supported by the 90

percent success rate for the nine year olds in matrix classifigation

%

.and only 50 percent‘succe$s rate for the ‘same age group in simple

multiplicigloeilsee Tables 5 and 6).

-

“a



Table 6

Simple Multiplication of Two Classes:
u, Results in Percentages

Age
£ 6 7-8 9-10

Choice matches one
collection only 85 42.5 17.5

Choice matches '\\
both collections 15 57

(Piaget and Inhelder, 1964:178)
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The general aésossmont of the Piagetianvrosearch on additive
classification and multiplicative classification tends to suggest that
the development of the oporations.is interrelated. Principally, in
assessing the performance of the subjects in the t?sks ofclass
inclusion and multiplica. lve matrices, a similar trend of success
related to age is observed (sce Tables 1 and 4).

Shantz (1968:243) attempted to assess whether the ability to
multiply clafses‘(rgd and square), logical relations (longer and

. :
darker) and spatial relations (above and to the left of) developed
in close association. An attempt was also made to assess the extent
to which younger children would have more difficulty with the 1ogicél
operations of classification than older children. The subjects were
24 children‘at each of three age levels; 7.years six months, 9 years
6_mon£hs, and 11 years 6 months (N = 72). All the children were
e & ) )
within 3 months of Q%Zﬁ%glf yea;.i Shantz (1968:250) reports
finding a significagg correlatiqn éméﬁg all the tasks for the 7 years
6 months and 9 years 6 monfhs groﬁps (p < .05); however for the
11 1/2 year olds the correlation among tasks only approached tﬁe
lower lngl of significance (p < .10). With regards to age, multi-
plicative abilities improved significantly between all age groups;

howevei, for the 7 °'1/2 and 9 1/2 year olds, the mean differences

only reached the lower level of siénifipance (p < .10) '(Shantz, 1968:

ot

250) .

Parker, Rieff and Sperr (1971:1781) attemrited to assess the

effectiveness of the training program.in teaching 20, 4 year 6 month,

6 year, and 7 year 6 month children the operation of multiple
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[
classification. All the experimecntal subjects received a pretest,
training and a post test. The subjects' performance on the
pretest suggested that they,were all roughly r~quivalent in the
™ J
acquisitiontf the operation of multiplicative classifjcation.
Assessment of the snbjecgé' performance on the post test indicated
that  the treatment eff «t for the 7 1/2 year olds was significant.
However, the 4 1/2 and 6 vear old subjects' performance did not
imp;ove sigﬁificanply (;érker et al., 1971:1788). The findings
of Parker et al. (1971:1788) may lend support to the Piagetian view
that the transferability and learning of tﬂé logical operations of
multiplicative assification do ndt become totally éperational untal
the éhild is operationally predisposed and prepared to learn the
operations. N
Findlay (1971:96), in a study involving 56 subjects, attempted
to vefify Piaget's view that complete multiplication is mastered-
before partial multiplication. Acco:ding to Findlay (1971:96), in a
task involving complete multiplication, gheasubject is required to
pick from.a finite number of alternatives to complete tﬁe intersect;
while in simple mgltiplication, the subject is requirad to make
a creative regponse to cémplefe the intergect. The initial sample
of ‘96 subjects was b;oken into three age groups; 6, 8 and 10 year
olds. Thgsé three age groups were then further split to form the
finite (co&plete multiplication) and creative (simplé multiplica-
tion) groups. Findlay (1970:98) found that subjects aged 8 and
10 perfdfmed better on tasks involving compiéte_multiplication than
on tasks requiring simple‘multiplication (p <.001). The age 6

.
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subjects had oqua} difficulty with both tasks. Furthermore, 8
and 10 year old shbjccts performed "significantly better on all the
multiplication tasks than the age 6 group.

The analysis of the findings of these studies would lend

further support to the Piagetian notion of multiplicative classifica-

.

tion.
SUMMARY

The origins of the operations of classification are to be
found in the child's sensori motor and perceptual schemata and
developed throﬁgﬁ three stages. These operations are not fully
developed until the verge of formal operations. In an attempt to
describe these operations, Piaget relies on a logicc mathematical
model comprised of four groupings (Flavell, 1963:180). T describe
these operations of classifiéation Rawson devised a criﬁerlon of
classification in terms of nine specific operations. These are based ‘
on the viewpoints of Piaget.and Inhelder (1964:59-99,151-195), Kneale
and Kneale (1962:35Q—351), Langer‘(l953:i40) and Quine (1964:87).

In addition to discussing the development and nature of the

operaticns of classification, this chapter also discussed a number of

studies supporting the Piagetian view of classification.

a



CHAPTER 7 .1

READING COMPREHENSION, CLASSIFICATION

AND RELATED RESEARCH

<&

This chapter will present a numbe; of traditional approaches
used in assessing reading comprehension. In addition, the theoretical
view of reading comprehension assumed in this study and the extent to
which the operations of classification are related to this view€Qill
':also be discussed. A review of researchers supporting this view of
reading comprehension will follow. Thelfingl sectionsg of this

chapter will discuss the nature of concepts and research involving

the Piagetian view of classification and reading comprehension.
APPROACHES TO READING COMPREHENSION

Six Approaches Summarized

S;mons (1971:341), in his discussion-of ;eéding comprehension;
suggests six major theoretical appr&aches.‘ These are: the skills,
measurement, factor analytic, intercorrelational, introspective, and
models aéproach to rgﬁﬁiﬁy‘comprehension.

‘The skillélappronch primarily involves the selected use of a
category of skills that vear to account for comprehension of
written material. However this viewpoint has at times failed to
differen;iate among the three categories Qf activities in ﬁhe dis-
cussion of comprehension skills. These are: “uses of comprehension,

procedure for teaching comprehension and the psychological processes
X ;

@
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involved in reading uﬁ/lp ‘chension., Mi 1971:344) .

~

The measurcment. approach primarily involves the use of
standardized reading comprehension tests. However, these tests lack

construct validity and thus the extent to which these tests are

measuring other factors related to comprehension cannot be determined

(Simons, 1971:348).
The factor analytic approach primarily involves the use of
psychometric and statistical techniques to measure the common factors

involved in reading comprehension. However, as Simons (1971:348)

i

suggests, the lack of éolid theoretical models f comprehension results

in the conclusion that rcading comprehension is composed of the same
; f
skills that the approach measures.

EN

Another approach, related to the factor analytic approach,

involves the intercorrelation of test re i1. used to measure

pre-
lhension. As in the factor analytic approacii a problem resul%g ;ause
the tests défine compreheﬁsion in terms of the tests that are used to
measure comprehension. .

» The fifth approach, cited by Simons (l97l:3533,involves the
function'of introspection.f in th}s approach readers are asked to
.descfibe verbally how they arrive  at the answer they gave in‘response
to the homprehension questions. However in thisiapproach the relation-
ship between the subject's verbal description and the meptal processes
employed are difficult to account for. Further, the relationship between
the mental processes involved in answering the comprehensibn questions/

after reading, and the mental processes involved during the reading

process can not be accounted for.
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" results in the deep structure of the language components.

The sixth approach cited by Simons is thé models approach.
This approach is useful in generating testable hypotheses whiqh can
be evalu?ted through empirical research.  Simons (1971:352) suggests
that this approach will ultimately lead to a theory of reading compre-~
hension. However severe limitations in this approach can fesult if
the models used are too vague and global and if they are not based

on an adequate theory of language.

A Viable Theoretical Approach

Simons (1971:355) suggests that a viable theoretical approach
can be found through the use of Chomskian linguistir theory and
psycholinguistic rescarch. However this viev ovint also inv- lves a
number of limitations. Initially, Chomsky -7 "~ms the xiscicnce of
an innate fixed core (language acquisitioﬂxdevicu), wlhiich getermines
the basic structure of languége (Piaget, 1973:11). Briefly, the
laﬁgwage acquisition device is comprised of the linguistic universals
and the evaluation ééasure. The language acquisition device ?ikes
the primary data as input and specifies the form ofubrammar ﬁf\the
po;sible.hpman language (Chomsky, 1969:67). The othér component, the

evaluation measure, selects the grammar of the appropriate form that

is compatible with the primary linguistic data. As Derwing (1973:70)

~suggests,it is the processing of the grammar in this innate co:.: that

Principally, the problem results because the reality of the

~language acquisition device is contingent upon one's view of the

inner nature of man, and man's ipnate predisposition. This view,

concerning the characteristic of innateness of man, is impossible to
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test primarily because of the ossential interdependence or interacﬁﬁgn
between the factors 5f heredity and environmen£ (Anastasia,~i958:68).

On the other hand, these limitations could be possibly éliminated
by assuming a Piagetian constructivist view of language and logical

development. This view would attribute the beginning of language

Structures to the pre-existing sensory motor inte’' « . ~e, and thus
would not totally recognize external preformation- Wy 1rxicism) nor
innate preformations {innateness) (Piaget, 1 :11). Language would

/systematically arisc through the development of intelligence. In this
.sense Piaget would:sanction the interdapendance of language and thought
but would not consider language to be a safficient condition far the
constitution of the intellectual operations (Sinclair-De-Zwart, 1969:

317). 1In essence, Plaget views language as a ready-made system which

is elaborated by society, and which contains .a wealth of cognitive

n
4

insaruments,such as relations, at the service of thought (Sinclair-pDe~
Zwart, 1969:326). These cognitive instruments comprise a code which
is precisely\the code that is used to express knowledge.

If one can assume, as Simon (1971:355) suggests, that 1anguage
is a major component of reading comprehen51on and if one can further
assume that language and thought or reasoning are 1nterrelated then
thought must also be a major component of reading comprehension.
Furthermore, since cognitive instruments in langhage aré used to
express knowledge and language is a.major component of reading compre-
hension, then these cognitive instruments must also be used in reading
comprehen51oJ to express knowledge.

Sinclair-De—Zwart (1969:318) suggests that an essential,
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functional prerequisite to the development of language in the ¢hild
and hence to recading compréhension,is the symbolic function.  The
symbblic function can be principally viewed as a capacity to represent
reality through the ?ntermediary of signifiers that are distinec: M
what they signify (Sigclair~De-Zwart, 1969:318). However with
vagisition of language, language takes thé place of symbolization in
the relationﬁhip of the know¢r~symbolization~known. Language is, in
itself, an object of’the known; thus when Piaget stresses primarily
the knower in the knower—known.relationship,‘the.psycho]ingufst
stresses the known (Sinclair-De-Zwart, 1969:326). .

This notion has a number of significant implications for
reading comprehension. Principally a theory of the developﬁent of
readiné coﬁprehenéion would have to be based on a theory of the
developmental changes in the knower-symbolization-~known relationship,
essentially on genetic epistemology. However this theory would alsp.
have to be based on the formal properties of language; in other .words
on linguistic theory. 25 Sinclair-De~Zwart (1969:326} suggested, \

to understand how something is acquired we also have to know what

is acquired.
< .
\‘;

Interrelationship of Language and Logic éhd,
Importance to Reading Comprehension . t

In a study by Sinclair-De-Zwart (1969:322), an attempt

~ : o
was made t¢f study precisely the interrelatfcuship between

languag?,and logic. Specifically, she wished to see whether S

a child{who lacks a certain concept or operation would make ,

EY i

“Progress after having un&ergone verbal étaining. The
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N . . . " . N ) > . A
verbal training was aimed to make the child acquire the expressions
used by children who already possess the concept’in question. Even

though the number of subjects was not given in the study, only ten jercent

of the subjects who had acquired the concrete operations tested showed \‘
an improvement in the use of concrete- operations after the verbal

Wer, the results of this study indicatesthat -

exprossions were taught. Further
' 2
3

verbal training for .children (who had not as vyet acquired the opefai}ons
s

.

of conservation) made little or no difference in the acqui;ing of the .

oﬁerations of conservation (Sinclair-De-Zwart, 1469:325$:
‘ 2 o
Furth (1966:117) ¢onducted a study involving 22 deaf children

of a mean ade of # yegars 5 month: and 22 hearing children of

mean age 6 years 10 mquths, to determine if there was any differeﬁbe

L3

Y

in the acquiring of the logical operations, i.e.»consgrvation of

_weight.A The deaf‘ehildren were defined as - - 'v deaf. This
implies a significant'lanéhage'deficitvin ce 1 to a hearing
person (Furth, 1966:15). The,reshlts‘suggestea that the difference -in

o

. - <
Qperformance of the twq groups was not 51qnlflcant to;

ey
v -

for the notion that language is a requ1rement for chlldren to ach1evev7 R i

the conceptualizatidﬁlﬁf;conservatlon of welght (Fufth 1966:120);

The results of these two siudles suggest further that language is not

the source of logic é%t is rather<structUred by logdc.
x : .

-
v

GLOBAL VIEWPOINT OF READING COMPREHENSION -
"IN THLS STUDY ' .

As suggested prev1ously the 1nterre1atlonsh1p of 1anguaqe and
logic as outlired by Slnclalr De- -Zwart and Plaget is partlcularly

s 7 . . Vo
important to the development of a theoretical. point of view of reading™ o
J——

2 ! ) . . / -
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comprehension. The impertance lies in the fact that comprehension in

reading cannot be viewbdAstrictly in terms of language as Simons (1971:

“
355) suggests, but must also take into consideration the development

of logical operations.

i . ’ . L
Accepting thése viewpoints, reading comprehension can generally
R o o ‘ . .
be viewelBtas an “~tive, dynamic, developmental process, in which the i
&/ . ) q ’ i

1 Active participant, relying on and applying both his know-

ﬁedqe of language, and logical operations. Principally,reading compre-

con v

hension can be viewed as a thinking process:

i ::;' R, . " : . .
WIS Thinking is in turn defined a5 "the mental transformations

. R '
employing surrogates of'events, objects and pProcesses, or properties

‘:

and relatjqu Lhereof" (Nelmark anéﬁéagta, 1975 173) ‘Thlnklng in

v W L '& e W
. .
behazéoral ‘terms - lS "an instance of a cnglex coﬁcept hav1ng cognltlve,
”Jy . " v g, ’
skillful, ;1ntentlonal and performanCQ pxopé&tgehﬁ Bourne Ekstrand and

/\ . .
Domlnowskl. 1973 7) As Bourneﬁ&eal 19]1:60 suggest whateaperscnlknows

M “ u'5 »’l e
.what he knows how.to do, what he Wants to,do and Sht’ the person .

i
l',-
Jh"l

does, must be con51dered whén deallng with thought. 1In this study .

% thought 1s assumed to 1nvolve ax ﬁdqceptual and relatlonal basls,

l encompa551ng both a cognltlve -a

3 . :ﬂ
; "R :w/
é;g%hav1oral component Howéver,

[

< ’
.

y—’\._,_/

as Rawson (1965 43) and Plaget and Inhelder (1969 90) note, language

v

‘is 1nterrelated with thought and is prlmarlly anldnstrument of thought
. . .

MORE SPECIFIC VIEWPOINT OF READING L.

' COMPREHENSION' IN THIS STUDY N \

»

3

For the purposes of this‘study, this view of reading comprehension

is far too global; thus readlng comprehen51on will be viewed in terms

e

>
.»0f Hunkins' (1976:22- 41) and Sanders' (1966 1- =154) Taxonomy. Hunkins

Y
1

-~
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i us&uwritt_gn language. Jenkinson (1973:45) notes %tf?'eading and

P

t

and Sanders' Taxonomy is based on Bloom et al. (1956:62-199) Taxonomy

of Educational Objecgivcs:‘ Coynitive Domain and suggests that the

A . e {
comprehending of reading material involves a number of progressively
’ 7 . .

hi@hér and more cémplex levels. These are!, memory (knowledge), trans-

lation, intergpretation and extrapolation, apuplication, analysis,

synthesis, and evaluation. These Levelé of thought are in turn also

'

dependent upon the development of logical operations aq%zconcepts.

As Lovell (1968:231).suggests, systematic thinking requires. that

precise felationS’be established among concepts. . ‘Concepts cannot

’

exist aloﬁé,vand owe their prdﬁision and lack of precision to the

relationship &ith other conc«pts- Essegtlally concepts require a

place in a concethal qys%ﬁﬁ? |§ plégément in a’ conceptual system’

)U~

requ1res systematlc ways of relatlng concepts to one another an these
: g8

'“,'"

- wags are prlnclpally the cla551f)catory system and loglcal operatlons

" “’ B \V
L . . : Uy ‘ RS

of classxflcatlon . > . ~«
Pty Dy

The wrltlngs of Jenkinson I§73 1975 1976), ﬁ%wson (1965, }969

68

Kretschm%f (1972 1974), Elklnd (1976) KachuBk énd Marcus (l976),Henry’(l974)

v,

~ \} . .v‘

g

“‘and Gerard 01975 tend toolend some support to thlS v1ewp01ntuur(

£ ‘ 0 »
. ) .
Jenkinson. (1975:1) views Esgding compréhensibn primarlly as

~

an-intefrélationsﬁig_bgtween

2

uthor .and. the reader through the

A3

NN
PN ' : ) ’ . 3 #
reading comprehension is a form of thinking or reasoning, which ..°

« ~

inVolves:analyzing and discriminating, judging, evaluating%aﬁd
: - o e : '
synthesizing. Implici#t in;her view is that reading must include the

. ’ . oL Cr
intergretation and evaluation of meaning as wellyps the reconstruction

r

of meaning. In addition, it is essential that the reader grasSp both
. - L]

’

v
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the literal meaning and the author's purpose. This can be accomplished
. /
o ' . . o arden
by the reader examining how the author presents ideas in gaf erents
kinds of ragraphs. In this case the paragraph could be introductory,

definit ‘on, descripticn, illustration, explanatory, transitive

and s+ sary.  The reader should realize that the author is
. . . L 7N DL s ' .. :
att - Ting to communicate jdcafy e ghus it is essentiald forythe
1 to follow the author's tlHought (Jenkinson, 1975:3). Essentia]ly,'
t . can be accomplished by mapping out fhe authar's thoughts. These

maps can involve the diagramming of linear thinking, correlated ideas,
hierarchical presentation, two and thrce dimensional fatrices and

overlapping correlates (Jenkinson, 1975:5).

3

The recognition and construction of these maps however requires
o ) :

the mature development of the operatiocns of classification.
Rawson (1965:88) lends fufthet‘ﬁgpport'to this view by e

o v @0,

suggesting that comprehension is not aiways entirely éoncernede ith

word meaning, concepts and’qocabulary&' There are@in addition basip

“ 4 .
Iggigal operations underlyiryg reading comprehension, and these . ... Y
= o . .
L operations, once acquired, apply and reapply to new context. She polints
out that the operations of'classificatigg,aré”épecificaliy applicable
-~ ! ) )

' . . “ 2
to finding the main idea in a passage or paragraph, and to indicate

the rela*ionghipsgof the supporting ideas to the principal iddg .

Lo . , _ |

(Rawson, 1965:62). This would involve the surveying of the Material
. - - . } N . A

, @s a whole, a search for possible differences and similarities and

' L]
Athe4dggnward,search for the suborginate parts. of the orxganization

" (Rawson, 1965:62). However, if the operations»of blassificagion are
not sufficiently developed the reader may make a number of errors in

-
i e

@

W ity
s

!
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cidﬁgfficatihﬂ( Heocould rely on an ascending technique and sort the
! : \\(J,'L w )

‘details into little collections, and fail to produce‘/

an integrated

organization. Furthermore, he may fail to shift his criteria to
include all the data, and then block out some of the more relevant

information (Rawson, 1965:62) .

. ' »
Kretschmer (1974:181) asserts that a major component of :

rea g comprehension is reasoning, and that the stage of the reader's
level of coguitive development may significantly affect his ability to

, reconstruct the meanihy of what he reads. If an individual has
A

s

,%Pdifficulty in comprehending written material, this may'be due to the

incomplete development of concrete operations in general, ,and the
Y

‘T concrete operations of classification and seriation specifically. 1In

addition, the individual may\have difficulty applying the concrete @

operations to the readin%&jormat (Kretschmer, 1972:31). This diffi-

W .

culty may be due tpf&he>more abstract nature of the reading task or

T s

*  to the age of eleven to twelve the operations d?’c&assification are

‘;the_n@ader may‘Séil{toﬁagelgﬁé applicability of* the operatiozi o

reading task (Kretschmer,'197j2955u‘rfiaget (1967:62) n@teé‘é

~

primarily concrete. Essentially, they ar® concerned with reality itself,

»

and with particu;ar objec;s that can be manipulated and subjected to

“

real action.

Elkind (1976:336) views redding.comprehension as an active

- u

process and gotes that visual independence? meaning construction and
¢ -~ ‘<

: . N - ’ B

v

receptive discipline are involved in successful reading comprehension.

Through visudl {ndependence, the visudl verbal 'system becomes more. - hw§;§'x

» independent of the sensory motor system, and tﬁs/reader is more able

=/ ' ® . 8

Ly e, B . . . ) ..
Y PO LT



inversions and reciprocal relations. These abilities are directly

to rely on concupt}nl inferential processes to prbcess the text. 1In
meaning construction three types of learning are involved: knowledyge
(the constr;ction ol concepts through logic, deduction ‘and induction),
representations (the construction of words and images by imitative
processes that primarily involve obéqrvation and modeling) and meanings

(the coordination «f knowledge and representations) (Elkind, 1976:336; :

"&‘ ’ R a
-\ R ‘ . . .

Elkind, Hetzel and Coe, 1974:6). Receptive discipline is thp. develop-

ment of the ability on the part of the reader to be simultaneously
R
passive (being receptive to the representations $f others) and active .
. “ . : % '
(interpreting the representations within his own framework) (Elkind,
. N o

B : =
197€¢:338). The development of thgse three aspects of reading compreée- “gﬂ

<

hension (visual independenceQ?méanigg“construction and receptive
S . . - : - L .

7§iscipliﬁé) are alfﬁbasgd-dﬁ the prior develoﬁment of: (1) a la;guage

rich environment, ' (2) attainment of concrete operations, (3) a program
of instruction, & (4) a suitable adulr reading model who rewards

. ' SR e 5 T v . i
reading behavio .

-t
o

'Kachuck and Marcus (19 515Z)~asSert that by approximately
ages 9 to 12, w«children are .—~nable of classification of rela-
tional units;' can hold subordinate and supéerordinate concepts; are

capable of reversible transformations of thoﬁght;and can cope with
: ‘ ;
he}

- . 3

rel%Fed to the concrete operations and reading comprehension;

.

However readers may experience difficulty applying and relying on

} v .
fthese abilities in attemptinq to reconstruct the meaning of what YL

. ’ : . .
they read. This could be a possible explanation of poor reading compre-
R " . /-————/_" . )

4 ¢

-hension (Kachu¢k and Marcus, 1976:157). They suggest that it may be

-q 4 £ ’ '  \/6‘\4%§fﬁ: ‘v !

.
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productive to teach children how to apply and rely on these mental

abilities and strateqgics when reading.

Henry (1974:6) views reading comprehension primarily as concept

s
development, inVOiV'lh wa o 'ns of thought, analysis and synthesis.
He generallyivjnwé R Y the breaking of the wholc‘into parts,
and syntnd%is as the oo ing of the parts into the whole. This
process of conceptun]ization involves four basic ogerations: (1} the

act ofjoiningorbeinqﬁt&gefnef; (2) the act of excluding or discrimi-
. ‘ Ly &
1) > o R
nating and negating and rejecting, (3) the act of selecting and o=

we!

. (4) the act of implyinq (Henry, 1974515){ These operatlons are

a3

c(\.\\’

l‘.

G

BRI e

A . » ‘/
prec1sely the four mawur 1o 1cq1 oporatlons of. relatlon whlch Plaget

rd
conSLderP éqeentlal in dewtrlblnq the devélopment of thought Piag‘i

Voo oo . wes

deflnes these as ndgatlon, conjunttlon, dLSjunction and implication
ERE TN Lo . . .
(Plagetg'l9525x)g ﬂ‘J*r

o N . v V -
T 3 2 g ' &

'Gerard (1975 Vlli) p01nts out that’ the grouplng ‘of ;deas and

S

experlences must be understood 1f efflclent readlng is to take place
This grouplng of 1dcas is facilitated by the reader S use of funcﬁlon

words. These function words aye ”and,"-”but," ”in spite of,
"although,"”" “reqdrdleéss," "as a result{of,""ﬁéoénse" and lieither

X L

or." Again the correspondencé here is very similar to Piaget's four

\

majof”logical operations of.gelations. Gerard (1975:110) further

pdints out that the prigary organizational factor of reading coﬁbré—
- ‘ ‘

~

hension is categorization .or classification, and in thlS context

Vs

G
paragraphs, through\the use of a topic sentence can be transcrlbed into?

categgrles or é&asses.

The analysis of these $iews of reading comprehension lend
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~classification are:

73

» .
support to the notion of reading comprehension as an active thinking
R . , " - .
process on the part of the” reader. These views also lend support to
‘J "‘\
the notion that the operations of classification may,be an invegral
part of the pregess of reading comprehension.
Reading comprehension, in this study, is viewed#as an active and
developmental, reconstructive process 1nvolv1ng the logical operations
AL N . . :
of thought in gencral and the logical operations of classification
specificallye. Implicitly, the reader must also rely on language, and
knowledge of concepts to reconstruct the author's meaning. This
L
reconstruction can be -carried out at the following levels of cognitive -
activity: memory (3nowledge), translation, interpretation and
extrapolation, application, analysis (deduction), synthesis (induction)

and evaluation. Basic to all tﬁ#se levels of reconstruction are the

concrete operatlonaLDf cla951f1catlon

RELATION%SSIFICATION AND READING COMPREHENSION

Basic to the understanding, learning and applying of class

concepts specifically and other concepts in general (in reading

A

?omprehension)is the understanding of relations. This dnderstanding .
. . 1
of classes and rélations is essential to the developnent of implicative
reiationé. Impllcatlve relatlons are defined as relations between .
REa o
mental states, and are essentlally loglcal relations. N

e.g. *If (A =B) and (B = C) then (A = C). (Rawson, 1965:92)

. ) L -~
A number of relations involved in reading comprehension and

v

V )

1. The relations of class nembership. This relation may be

¥



expressed by the words "is an" and requires putting into correspondence
intensional and extensional properties of a class. (A dog is an
animal.) (Rawson, 1965:94)

2.  The inclusive relations between a subclass and a super-
ordinate class in qihierarchical structure.l (Birds are animals.)

-

3. The rolatiownpetween a class and its complement combined

\

to form a hicrarchical class str@?ture (A and A"). (Piptails and other
. . ] b

gucks.)

4. The additive subclasses and superordinate class relations

in a hierarchical class structure. (Pintails and other ducké%ﬁgé
s (o]
birds.)
A+ A" =B
. % =B - A'

5. The matrix class relation and the ordering of the sub-

classes in the matrix structure.

6. The relation of class intersectigs. This relation
requires the understanding of conjunction angédisjunction. These
relations are expressed by "and" and "or" and by other stylistic

variants, such ds although, even though, but, inspite of the' fact that,

either or (Rawson, 1965:95). These logical relations are normally

. . ’
expressed by connectives.

If one principally views reading comprehension 1. -erms of

4

4

think#ng, ‘and if one assumes that thinking has a conceptuél and.

.~

B ! ,," .
relational basis, then reading comprehensibn must also have a con-
4 ooy ;
ceptual and relational basis. As discussed previously, the relations
i

i »

or = member of a class, the relations of inclusion, the relations

E
%



between a class and ity complement combined to form a hierarchical

c¢lass strugture: the additiye relatign between subclasses and the
~ 4

superordinate class in a hierarchigaé ilass structure, the matrix
g
class relation ond the relation of class intersection are basic to
the understanding, learning and applying of class concepts specifically

and other concepts in general. If one accepts the assumption that

‘reading comprehension tis a conceptual and relational basis, then the

above'mentioned relations must be involved in reading comprehension.
The relations of a member of -a class is involved in reéding V€,
comprehension primarily in torms of identifying the qtfributes'oﬁd
the épeéific concepﬁs and classes presented in written discourse and
in identifying the members or elements that may belong tec the class

or concept. . : Y

e.g. A bird iv ,an animal. ,
Bob 1is a'cﬂagé)y man. & )

The relations of %np¢UGlQn between a subclass and a super—

. ~

ordinate class; the relations between a class and its complement

combined to form a hierarchical class structure; and the additive

relation between subclasses and superordinate class in a hierarchical
class structure may be involved in reading comprehension in the

\'

et

N
/-0,

§Qllowing manner: ) ’*,a

1. The*relating of flrst order concepts based on the manlfest‘
propertles of Ob]eCtS (size, color, shape) to second level concepts
' hl.
or collectivities based on similarities and differences (common and

e , S

essential features) and the final relating of the first and second

a e .
order conceptssto third order concepts based on the abstraction and A

s



relation of cssential featares, Thjs final abstraction and relation

\)f essential features permits the ext&nsion of these in a hierarchically
LS

.‘x\

"urdered system.

For insﬁa Co,objocts.and words such as train, car, bus, plane,
wagon, bicycle and sqilboat may be perceived, named and read. These
objects may also be aséociated graphically with visits, friends,
family, and games. They may be further collected into fast and slow,
big and little, and for lonq'distance and short distance. However
the meaning of these concepts or objects is not fully underst~c { untitl
the essential characteristics have been abstracted and through a set

N . ‘
of relations placed in an ordered hiera{chicastystem.

e.g. Man's System of Transport (Rawson, 1965:61; Smith,

1975:18) . -

2. Rawson squests that. essentlal tn the develoi'ent of these
. " g G § ,
* relations anq higher ord boncept or class&mer& thq sxnn'taneous
‘ - ."## C»' .
development of a heurlstlc approach or mental s@*‘ ThlS mental set

»

is primarily described as a "what have we here" kind of attitude.
This mental set is essential inrreading comprehensibg,po the establish-

ment of the universe of discourse,’'.the frame of re?%%eﬁée or the g&ﬁ
I : ks ' . J
context of what is read (Rawson, 1965 61). 1 ° :
' .

3. The relgﬁlons of hierarchical classification may also be

related to the finding of the main ideéigsgﬁfparhgraph and to' indicate
a ¥
S )
the relationships of the supporting ideas to the principal @r super-
A $
ordinate idea (Rawson, 1965:62; Gefbrd, 1975:110; Kachuck and Marcus, - -
, [ 3 ©

e

1976:160; Jenkinson, 1975:3). y

Rawson (1965:62) suggests\tﬁ t this could involve the sﬁrveying

- . ©
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g
of the material as a wholcf a searéh for ti+ jpossible Similarﬂties and
differences;and the downward search for the subordinate compohents of
the organization. However, if thé§e hierarchical|fe1ations offopera—
tibns4arc not sufficiently.developed, the reader may rely on an
ascending technique and sort the subordinate ideas or details into

.littlu'cullectibns and fail to produce an integrated whole. Further-"

more he may fail to shift his criteria to include all the data and

thus block out some of the more relevant information. This ability
to shift criteria appears to be related to the development of flexi-
‘bility and the strategy of anticipat}dn.

4. The ocverationalization of the relations of hierarchical

classification and third order concept formatior may also lead to

more effigient recall. ol : -

-

Lange and Jackson (l974?1065)yin1a'study involving 12 first,
_ TS <!

fourth, seventh and tenth gradé students muJIQ’coIlege students,

-

attempted to assess the extent to which charagteristigs of children's
personal categorizing schemes were related to age and tpe number af
items recalled,. They . found that older subjects demonstrated an'

increasing preference for class inclusion organizational strategies

.
. o’
to aid recall. The number of items recali

-

d er cluster also appeared
%\‘ - .

to increase with ade. Lanqé‘énd Jackson's (1974) findingS'appea}_
to lend support to Piaget and Inhelder's (1973:380) view that the ~

storage and retrieval of information is directly determined by the
. it - e
child's organizational operations. -2 :
K

Y
v

The matrix class relation and the ordering of the subclasses

in the:magrix structure méy be applicable to detecting the organization_

!
o



of an article, and contribute to the continuity of meaning within the
article (Rawson, 1967:85; Jenkinson, 1975:4).
In presenting an article in a matrix structure the writer
may use a number-of cﬁes. First, he may introduce the passage by
placing a key mu1tip1ica£ive class in a’prominent pbsition.
e.g. The chetatidn on the south slopes of the higher
pecaks

Second, through use of suggestions the author provides the reader
49 o v o

with clues as to how Ei'organize the ideas. He may also alert the
4

rqg?grs to theé related“classes to be constructéd.” The second and
(B v :

™ . ‘
third paragraph-may begin with the following:

At the intermcdiate levels one .finds

B B .
el .

? ‘At ‘the fgbéiills is f;ﬁnd anpthervi.. w(Rﬁ&son, 1965:86) .
. . : v .
‘At this point the writer has‘prdvided the reader*with enough informa-
iy : el
kiiqp-so the»regder can construct one division of the matrix {either M
o A ;;'l or Bz)’v Tﬁira; through the use of speci}ic function Qords,

punctudﬁion and placemem%%qf key phrases, the writer may reorient the
reader. oy B
. N < I

e.g. NOrthern exposures, however show a different pattern

< i

)

(Rawson, 1965:86) .

Elevation Bj

-

; : F o :
Higher levels A, Intsfmedlate A, -~ Féothills Kz

J . Ll
Sout . » '
M ©
Exposure Al .
B North C .
1 A
1 ) .

. Figure 13 ' :

\\/’

Matrix for RaWson Example: Matrix Classification
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In essenc , the Writer provides some direction in his logical
organization of the text, and provides some direction for the reader's

thinking; however the readerv has to provide the essential logical

Operations to systematically organize and comprehend the information

(Rawson, 1965:87) .

<

5. As in formine,hierarchical class structures, the reedor

may also have to rely on certain heuristic.structures. He may have

to be furthersable to rely on hindsight and foresight (loqking forward
and lookjngimck) with focus, and thus be flexible in the multiplicative

) / . s .
classes he forms. Initially the reader may classify the elements or

2

ideas pregentéﬁ‘into a multiplicatdye classificati?n.‘ However, to
: 2 s ’ Sy

B
reorganize or- reclaqs1fy the clements into another class or arrange—
r,; I'd vy
ment, may \qu1re tﬂh‘fnrther use of foresight and hindsight. The
! . ) . ] - VoL
veader may have to hold the formetr class, and refocus to construct 7

3

another class in the matrix. 1In the firal organization and placement

of theamultiplicative classes in the matrix the reader may also- have
- 4 o 1

Ay - 4 /

The relations of class intersection:and the correct usage of

to be flexible.

_the quantifiers all and some are basic to the child's hnderstanding

of the concepts of conjunction>an§ disjunction (Rawson, 1965:1005.
Principally, the child has to be able to recognize the three subclasses
and understand the interrelations of these classes in the basic

interSection‘model.f The overlapplng classes may be Ielated in terms

k3
- 4

of conjunctlon or dlS]unctlon
The difficylty with the relatlons of 1ntersectlon 1nvolv1ng

conjunctldh can be ev1denced by young chlldren havlng dlfflculty

5.

~ ’ +

<

e
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.

comprehending the following Situatioh and question: ™~ o
Situation: All the children who brought a bicycle and their

lunch to-school .could.go on the picnic.

Question: Ann brought her hicycle to school but, she cguldn'tin

\

go on the p}cnid. Why?
* This difficulty may be due to the logical operations Jad relations of

intersection not being fully operational and thus the child may over-

look the significance of the logical connective "arnd" (géwson, 1965:

102) . N - | .

The overlapping classes in the intersection model can also
be expressed by the connective "or." This is indicated id the

following situation and guestion:

[

Situation: All the children who brought their lunch or lunch

bW
/ .
Question: Afin brought lunch money. Could she go on the

money or both could go on the picnic.

picnic? Why?
Again, the child who has not fully develbped the operations of simple
multiplication or intersection, may experience difficulty in fully

N N

understanding the disjunctive relations of the classes expresseé\b§

the connective "or.

'

The overlapping classes and class relations expreésed byj

« [ . . R . .
conjunction ("and") and disjunction ("or") may become more difficult
to comprehend i t - classes consist of statements (propositions).

One of the factor:: contributing to this difficulty is the use of

negation in the selection of the subclasses.

830
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¢.g. There had been a hot sun with no rain (for months) .

(p -

He had no training but he was willing (to learn).

N

He had no training and he was nnt willing (to learn). -,

(r -9 (Rawsc .~ 165:107)
The following sentence repnresents the  on
Given time and a lot of cc 11 recover.

(p+q)

Piaget and Inhelder (1964:150) note that the operations of
\ .
3 .
negation are not fully developed and understood before theé level of

a

r .
formal reasoning. This may partially account for the added difficulty

young children may experience in dealing with propositions and connec-

-

tives "and" and “or." Even if the child understands the connectives
"and" anc "or," he may still experience difficulty if he is” not madﬁi/
aware of the stylictic variants of these cobnnectives. A number of
these are: although, but, even though, in spite of “the fact, and vet
(Rawson, 1965:107).

<

The notion that these conceptsoare developmental and relate
to classificétion is supported by the following studies.

Neimark and Slotnick (1970:452) attempted to assess children's .
and college students’ understanding of the reiations of class inclusion
and exclusion, class intersection (A and B) 'and class union (A or‘B).

The sample consisted of 455 grades three to nine students and 58

college students. In general, they found that the number of correct

[\

answers increased with age. Neimark and Slotnick (1970:453) also ﬁound

-

S on
w



that the mean pertormance ofAhegroups differed significantly between age
* ) N )

groups in class -inclusion and exclusion, intersection (and) and dis-

junction (or). In all the trasks the college students were snpe}ior,

and if the college students were removed the seventh, eid' th and ninth
A ‘ .

grade students performed better than all the other students (Neimark

nd SlotnickT8970:455).
' 1

Suppes and Feldman (1971:307) attempted to assess the extent

to which children between the agé_of_4 and 6 could comprehend
logical connectives. "Conjunctive," "disjunctive," "negation" and

Bl

"exclusive or" logical connectives were presented orally to 64 sub-
jects. The subjects responded correctly to 71 percent of the con-
junctive relations, 67 percent of .the exclusive rélatibné; and 11
percent of the disjunctive relaéioﬁs\ Significant differences werec

found between conjunctive and disjunctive relations and between

exclusive or and disjunction relations (p < .001). Negation appeared

N .

to significantly increase the difficulty of all tasks (p < .01)
(Suppes and Feldman, 1971:307). |
In another study, Paris (1973:279) assessed the extent to

which grades two; four, eight and %leven students understoéd verbalized
propositional relationships. Tﬁe 40 students in each grade weré
présented with conjunctive, conjunctive abéence (nédther—nori, dis-
junctive inclus;on'or exclusion (or, .either of), conditional (if then)
“and biconditional (if and only if then) logical relations. Paris
(1973:287) found that all groups had little difficulty with the con-

junctive relationships. The subjects' performance with disjunctive,

conditional, and biconditional connectives improved with age. In

2
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general, subjeots Connd conjunctive relationships easiest to understand ..
:

with bicdnditional .. conditional relationships follqwinq in that

X .
order.

Youniss and I' »+h (1064:357),primariiy reiying on a visual

learning experimental condi tion, presented grade four, five, six and
. .

seven students with three types of’ionnuctive concépts. The three
concepts were the conjunction of /. and B (and), fhe exclusive dig-
junction of either A or B, but not both sr), and the joint absence
of A and B (not). 1In general, Youniss and Furth (1964:359) found a
trend indicating more erro§s in‘successively lower grades. For the
nrade four subjects, no differences were found in'the concepts learneqd:
however the ggade five, six and seven students appeared to f%nd the
conf&nctive concepts "and" significantly easier than either the.
exclusive disjunction "ofv" or the.conjunction absénce "not. "

The previous Studieshcited alluappéar to indicate that:

"1, The development of children's concepts of connecti?es and
i'gical relations may be age specific, and appear to improve with age.

2. The concept or logical relation of conjunction appears. to

develop prior to the development of disjunction.
THE NATURE OF CONCEPTS

The reader's knowledge of concepts is considered to be a
. [
basic component of the’thought processes involved in reading compre-
hension. Concepts can assume four major forms: /class concepts,

dimensional concepts, explanatory concepts or principles and

4 singular concepts. . Johnson (1972:33) views class concepts as discrete

.

T



structures which can oo defined to Jdesignate a set of'elementslsatis—
fying some criterion or else the criterion itsel’. The set of elements
of the c}ass co cept provides the extensional definition and the
intensional def¥nition is satisfied py the ;riterion. Class éoncept;
are cithex'unidimcnsionalr(characterizeaiby one attribute) or multi-
dimensional (characteszed by twovor morc attributes). Multidimensional
class concepts érg comprised of conjunctive, disjunctive, and relationa{
class concepts. ‘x>njnnctivo classbconcepts are compriéed of the con- -
junction of two or morm\?ttributes and ﬂimensions,.snd disjunctive
class concepts may be defined by either of two or more attributes.
ngeveq relational class coﬁceptslmay be primarily defined by thé
relationship betweén attributes rather than"only by the presence of
attributes. | “ 4 .

€.g. The class of couples in which.the wife is taller than

e ) o .
the husband. (Johnson, 1972:35) . .

In regards to these. concepts, attributes are defined‘as continuous as

well ‘as discrete (Johnson, 1972:35).
| Dimensional concepts'essentially conéist of locating objects
or elements on abstract dimensions._ Johrison (1972) defines dimensions
as "continuous properties, qualities or attributes abstractes and

geheralized from specific objects an® events" (p. 35).

e.é:‘ The use of '"great big," ivery small” and "tiny" on a .
continuous basis.
Explanatory concepts can.be viewqd as an explanation or
principle. fThe ;rim:ry function of explanatory concepts are to state

a relationshlip between concepts, dimensions or class concepts. The

Y
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brinciplc usually takes the form of a proposition and thus may be

’ ~

true or false (Johnson, 1972:36).

Singular concepts refer to 6ne’s private conception of a single
nﬁject or cvent. ‘The conception may be a single term referring to-
.ono's cluster of memories, éxperiences, perceptions, affects ;nd

. A
assbciaﬁionu, anduis bdﬁcg on direct experience (Johnsoh}@l972:36).

Piaqét and Johnsoﬁ's view of concepts and classes tends to
rely on "Abstraction Theory" and uses the notion of class as a means
to categorize concepges. Markman and Seibert (1976:526) find that’this
view results. in a number of problems:

1. Natural concepts and classes may not be cﬁpable of being%
described by clear cut, and necessary and suffieient conditions.

2. Abstraétion theory assumes that i;stanceé either meet the
crifteria of the class or not, however sofe instances are clearly’

" better than others. |

3.  The traditional view of concepts fails to consider con-
cepts which cannot adequately be characterized as organized into class
inclusion hierarchies. This primarily refers to_céllections which are

- .
the referents of collective nouns, e.g. family, pile. In dealing with

these collections the elements of extension must be considered in con-

85

“ " Junction with the criteria. Markman and Seibert (i976:563) further

suggest that concepté should also be viewed in terms of collections

. N . . -
and objects.

=
B ’ . , .
Collections differ from classes in at least three ways. First,

the manner in which membership-is determined. Inf terms of class

membership, an object or element is measured against the defining
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criteria of the . tlass; however, in terms of membership in a collection,

one is concerned with the rgla£ionship of the object or element to the
other members. PFor instance, 1f one wishes to determine if a blopk/is
an c¢lement of a pile of blocks; thé spatial relationship of thé block
to the other blocks must be considered.

Second, par?—wﬁole relationshiés. In‘éssence,a class is

-

part of a higher osrdey class and is included.in the class.“A collec—

i on ;an a]éo be a memger or part of a hiqhe: order class or coflection;
however, collections are not instances of fhe elements that define the
Biqﬁer order class. :Foréanstance,childreh are members of a famiiylor
part of a family, hdwever they are not instances of types of families
(Markman.and Seibert, 1976:563).

Third, the internal organization and the natﬁre of the whole
formed. In essence, classes have no internal organization and result
in a wholé only in an abstract sense; however, collections have some
degree of internal organgzation and result in an organized whole.

e.g. a fiock of biras_

Objects primarily:differ frbm classes in that the‘elements of
an object are highly organized. For example, the-¢lass of all parts

— - ~does not make_ a machine, primarily because the component parts must be

organized in a particular wéy»}Markman and Seibert, 1976:564).

; ..

High Relationship ' > Little Relationship

Cbject - Collective . Class ‘

Concept - Concept Concept
Figure 14 : . ’

Degree of Organization for Object, Collection and Class

.
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', AN
RESEARCH SUPPORTING THE DPTAGETIAN VIEW OF CLASSIFICATION
: ' AND READING COMPREHENSION '

- 0

»

One of the few individuals that has seriously researched the

)

relationship between reading comprehension and the Piagetian view of.

cognitive development is Rawson. Rawson (1969:5) attempted to assess

. the extent to which readers age 9 to 10 years of age can'apply and

rely on the logical operations of classification, conservation,

deduction, induction, and probability reasoning in both-‘a concrete

°

task and a reading situation. The total sample consisted of 50

[
-

boys and girls selected on a random basis from regula; grade four
classes. In general, Rawson (1969:?18) found that the scores on the
cuncrefe fasks»were;higher than the scores on the stories.tasks. )
Rawson (1969:287) found a highly-significant‘correlafion (p< .01)
between the concrete and reading situafion tasks in the following
areas: concrete deduction and re@ding coﬁservation, concrete conserva-
tion and reading classification, concrete classifiéation and reading

‘probability; and concrete induction and story deduction. However,

the product moment correlation for reading and concrete classification

~

.waé only .13 (Rawson, 1969:241). This suggests that the qperations

of classificétion available to grade fqur students may not be equally
available in both a reading and concrete situation. Essentially, these
readers may have aifficulty applying these operations in £he reading
sitgation. These findings appear to be consistent with the‘Piagetian
viéw of the developmenifof the operation of classification and con-
cgetg.dperations. Piagé; and Inhelder (1964:149)‘point out that the

operations of classification of stage three are not transferable



~

from a concrete to a unique S}tuat‘vn until the initial stages of.
formaleperééions; lThe beginning of tais transfer coajy be expected
.bétween the agés of ten and eleven. .
Kretschmoer (1972:22—25) attempted t . construct an experimental
insﬁrument bas d én Piaget's éoncoptualizatiun of *he eight logical
operations of concrete operation, to measure thinking within the
context of.readind. He dévised four major paragraj s, additive
classification, muitiplicative classificatfbn, additive seriation, nd
multiplicative sériation, andbadministered these paragraphs ar1 corres-
ponding questions to 60 third grade and 60 sixth grade subjects. The
test instruﬁent,devismiby Kretscﬁmer,consisted of a series of reading

[N

passages and related comprehension questions. These comprehension

o

questions were in a multiple choice format and were designed to

measure the extent to which the subjects were able to rely on the

operations of classification in comprehending what they read. No
explanation was required on the part of the subjects to justify their

responses, thus no analysis of the nature of the rationale was possible.

In addition, Kretschmer (1972:22-24) primarily dealt with the major:

groupings of addltlve and multiplicative ClaSSlflcatlon and serlatlon,
1
hence the more Speclfl(‘operatlons ar dimensions of cla551f1catlon that

were required to complete the comprehension task, were not identified.
‘ |

The Pearson product-moment correlation fgr the third gfade

subjects, between addf?&gi classification and the Iowa Silent Reading

Test was .51. The corr7létion betwéén the same reading comprehension

test and multiplicative classification was .40. |For the sixth graders,

the correlation between additive classification a{d pérformance on’ the

i
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Monroe Sherman Reading Comprehension-Test was .49, and performance in

multiplicative classification and the standardized reading compre-

3

hension- test was .50 (Kretschmer, 1972:52). All thesce correlations were
L .

v /

89

significant at the .05 level of'significancc.';Thqseqéorrelations, although

. o /"‘.'7 J‘iﬂ ‘ ;
significant, would have very little prediqtim¢5$;}§$§\ Im addition,

P

N L sy e . ,
these correlations would suggegf~ that theuekpgrlmental tests may be
measuring an.aspect of reading £§5t 15 not ﬁé@sured on st .adardized

oot . ¢ S
readiilg tests. This could Be the operations of classification applied

v

S

to reading. f : . ' ‘ , l
In general, the third-grade readers performed at the 45 percent
success level and the sixth graders performed at about the 65 percent

.

level. This squesﬁs that third and sixth grade -children do apply the
cognitive 6pe:ations of classification to'the reading gontext; héweve;
ﬁhe sixth grade’subjec£s tended to be more proficient.

Whatvmay account for thig difference was not discussed
Kretschmer. It épéears conceivable‘that the third grade subject
may not havé fully developed these Qéerations;}even with the use of
concrete props and familiar situatgzgs. @Gn the other hand, the third
grade readers may have difficulty applying these operations to a
regding situation.. This coula be due to the more abstract nature of
reading'tasks. Jenkinson (1976:61-64) suggests that this is.attributed
to the following fackors: (1) meaning must be reconstructed by
directly analyzing the written languaée, (2) reading material is more
ideational (3) the written language is comprised of more deeply

=

embedded items and a greater density of concepts and (4) the ideas

. . Lo
.presented tend to be more organized and contained in larger units of



thought. Walker (1976:td47, 1973:52) supports this notion by .noti

that the proc033;nq of written languaqge, as opposed to the processing of

oral 15nqanU, requires qreater precision; principally because
R al ideas inhprintod language are preseqted'in a more logi
stguctured way .

L4
classification in the reading context may also be due to the
not having ready access to the concrete props. Piaéet (1967:62)
noEes that up to the age of il—l2 the operations of intelligence arc
solely concrete. In essence, these operatiohs are cohcerned with
tangible objects that can be manipulated and a;e subject to real
action. The operations of intelligencé before the.age of 11-12 years
‘are also highly susceptible to the context and contents of the
situation (Piaget and Inhelder, 1964:110).

These studies by.Rawson (l969, and Kretschmer (1974), and
the viewéoints.of Jenkinsod (1973, 1975, 1976) , Elkind (1976), Henry
.(1974), Gérard (1975) and Kachuck and Marcus (1976) lend support \
to the notion that the operations of élassifiéation are an implicit )
cémponent of reaqing comprehension. Furthermore} it seems congeivahie
to the researcher, that reaéers must have access to these operatiéng
of classif: :tic: in a concfetg situationvbefore they can consistently
rely on and apply these dperations to a reading context. It also seems
probable that éome ‘readers may have access :to tﬁese operations when
‘they can rely on concrete props bu;jfgil to apply these operations:

when attempting to comprghend“what they read. This may partially

R 4 . . . .
account for the difficulty that less proficient readers experlence 1n

J

o N
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rcconstpgc&ing tho_mnnniné Qf what they read. On t! other hand, it
also se&ms pliausible that more proficienﬁ readers or high comproe-
hondcrs may be more able té.rély on and apply the Qperations'ﬁi
c]gssification in a réadinq context and thus may be‘mofe proficient
" in reconstructing the meaning of reading material specifically
iébo]vinq the use of these operations.

. ’

. ' This essentially, is the purpose of this study; to assess

more proficient and less proficient readers are

the extent to whict

able to perfq;m ¢ operations of classification in a concrete

f

situation and in a reading situation.
In‘contrast to Rawson's (1969) study, this study will utilize
a population of grade six students ages 11 vyears 1 month to 12 years

4 months. Furthermore, rather than relying on a general population

-

6f readers as in the'case Oof Kretschmer's (1972) and Rawson's (1969)
»study, this study wi}&uutiliée two groups of readers, a high compre-
.hending group (more proficient readers) and a low comprehending group
(less proficient readers). In addition an attempt will be‘made to
more qualitativeiy'assess and analyze the test responses of the two

. t ) . . . . 3 .
groups of readers in terms of five major dimensions or operations
X : P

of &tlassification: . R

1. Abstracting critical pProperties which define membership in
a class (Construction of Classes)

2. Inferring class inclusion relations (Class Inclusion)

v

3. Constructing prédicates which describe the extension of

. ]

dichotolous classes (Predicates)

. <
4. -Constructing and ordering multiplicative classes (Matrix

&
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Structure)
5. Cconstructing cimpice ma o ipltoation classes CIntersection) .

- SUMMARY

. . . : . . Y .
In this study, reading comprehension is vieled as an itive,
dynamic, developmental, ti.inking process, in which the reader is
, .

relying on and applying his Fnowledge of language and logival opera-

¥

tions to reconstruct the meaning of the tcxt.? The operqfions‘of
Y ) .

classification and relations are considered to be an esséntial and
basic cémpbnent of thought and of reédinq comprehension. - The
theoreiical viewpoints and research-discussed ih this chapter suggest
that less proficient rgaders.may have more difficultyAthanJﬁore

proficient readers in relying on and‘applying,the operations of

classification to.the reading context.



- ‘ CHAPTER IV
EXPERIMENTAL DESIGN

The design of the study will be discussed in this chapter.
The chapter will also include a description of the student population
and the sample, the test instruments, the treatment procedures, .and

the statistical treatment of the data.
)

THE DESIGN OF THE STUDY -

" The purpose of this study was to investigate the extent to
wﬁich more profiéient and less proficient readers could perform the
logical operations of qlassificatiop in both a concrete and reading
situation.. To achieve this purpose the study waé conagcted.in three
stages. The first stage ;nvolved the further developmgpt of Ra&son‘s
(1969:326—}35) regearch instrumentzrequired to measure the logical
operations of cl?ssification in a reading and conérete situation.

The sgcond stage conéisted of a pilot-study to assess the extent to s
‘ which th- .o instrument was useful:in assesging'the logical opera-
?tioné‘of -lacsif:cation in a’reading and concre e c<ituation. Tbis
secénd st al - involved the reappraisal of the updated Rawson

" research instrumeﬁt aﬁd the implementation qf the revisions. - The
tﬁird and final stage involvéd the collection and anélysis of the“

data. ‘ In this phase of the study all student responses were trans-

cribed from audiotape, and analyzed both qualitatively and quanti-

tatively. <:T .
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The design principally can be described as consisting of two,
two factor experiments (factor A and B) with two repeated measures on
factor B (Winer, 1962:362). Factor A (groups) for both experiments
consistea of two grodps, more proficient readers and less proficient
reade?s. Factor B in one case consisfed of additive claésification,
reading and concrete and in the other case multiplicative classifica-
tion, read{ng and ‘concrete. In this stddy all the subjects in the two

groups were observed under all the conditions.

THE STUDENT POPULATION AND SAMPLE

~

|
The population from which the research sample was chosen

involved seQen classes of sixth-grade students from.three city gchools.
The schools were assigned the researcher by central office personnel
frgm.tpeschgol system in which the study was carried out. The total
numher consistéd of 219 students. From this population of 219 students,
50 subjects, 25 less proficient and 75 more proficient readers, were

LT .. ..
selected. The selection criteria and procedure are discussed in the

next section. The sample cbnsisted of 23 girls and 27 boys. From

*

each group of subjects, less proficient and more proficient readers,

. N I’ '
5 subjeqts were chosen and assigned to the pilot study. The
remaining sample of’40:Students, 20 more proficient and 20 less
- proficient readers, were aséigned'to the main part of the study.

Of these 40 students, 22 were boys and 18 were girls. The ages

of the less proficient readers ranged‘from il vears 1 month to

.

12 years 4 months, and-the ages of the more proficient readers

ranged fromfll Years 1 month to 12 Years 3 months. The mean ages

- |
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of the two groups respectively were 11 years 8 months and’ll vears

7 months.

Selection of the Sample
X
The fifty subjects were selected on the basis of their perfor-

mance on the New Developmental Reading\Tests: Intermediate Level,

Form A and B, Bond, Balow and Hoyt, 1968. This feadinq test was admin-
isteped to 159 studeﬁts in the sample by the students' classroom teachers
in October 1976. O0Of these 1§l;received form A and 48 received form B.
Form A of this test was administered by the researchef to an additional
60 students dé}ing the month of january 1977. These additional sub- -
jects were assessed principally because it was felt by the researcher
that a population of 159 students was insﬁfficient in number.

Three different criteria were devised by the researcher 'in
an attémpt to select and clearly idenfify these two groups of readers.
Initially the selection of the 25 a;re proficient and 25 less pro-
ficient readers, from the total sample of 219 subjects, was based on
the following four-part criterion;

1. No significant difference in the mean raw score performance

of the two groups in vocabulary, Literal Comprehension and verbal and

nonverbal IO (p <£.05).

2. A significant difference in the mean raw score performance

of the two groups in Creative Comprehension (p £ .05).

3. The less proficient readers' score in Creative Compre-

hension was ten or more raw score points below their score in Literal

Comprehension.

as

o~ to.

&
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4. The more proficient readers' score in Creative Comprehen-

sion five or more points above their Scére in Literal Comprehension.
Ix-gécamo appa;ent that as the two groups differed in their
level of comprehensioh an equally strong difference was manifest in
roabulary and verbal and nonverbal I0 between the two groups. FA
seeond selcétion attempt was made based on the following four-part
criteriop: '

1. The vovabuiary scores and Literal Comprehension-scorgs of

the two groups were above the 50th percentile rank.

2. The Creativie Comprehension score of the less proficient

readers according to test norms was 17 percentile points below their

performance on the Literal Comprehension Test (2.3 standard errors).

.

3. The Creative Comprehension score of the more proficient

readers was zero percentile points or more above their Literal

Comprehension score.

4. The verbal and nonverbal IQ score of the two groups was

.average or above average.

Based on this criterion 25 more and 25‘le§s profic?ent readers
were selected. In addition, five members from each of thes; groups
were randomly selected and assigned to the pilot study (Fisher and
Yétes, 1953:116).

However, the final analysis of the two groups revealed that

the groups did not differ significantly in Creative Comprehension

even-though -there were individual score differences. This was
attributed to: one, the wide range of scores for both the more
?.

proficient and the less proficient readers. The score for the less

L]
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proficient readers in Creative Comprchension ranged from the 86th
percentile rank to\tho 4th percentile rank andbthe scores for tﬁe ﬁore
proficient readers rar ! from the Q6th percentile rank to the 55th
percentile rank.

Second, the criterion appeared to favor individual score
differences as opposed to group score differences. For instance,a

subject achieving a score at the 82nd percentile‘rank in Literal

Comprehension and a score at the 65th percentile rank in Creative

Comprehension would be considered a less proficient reader. Another

subject could dchieve a score at the 65th percentile rank in Literal

and Creative‘CQgprehension and would be considered a more proficient

réadqr. Essentially the two subjects do not differ in their Creative

Comprehension performance.

The third and final selection attempt was based on the

following two-part criterion. The more proficient readers were
required'to:

1. Obtain a total raw score of 38 or more on the Creative

.

!Comprehension subtests of the screening test. According to the test

norms, published by Bond, Balow and Hoyt (1968:25), these subjects
were at br above the 86th percentile rank.

2. Obtain a Literal Comprehension subtest score and

vocabulary subtest score above the 50th percentile rank. Percentile

4
rank based on test norms.
A total number of 22 readers from the population met this

criterion. One reader was. excluded because he had transferred to a

school outside the city of Edménton, and another subject was omitted
. » Z
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because he had been included in the pllot study.
The less proficient readers were required to:

1. Obtain a total score of 25 or less on the Creative Compre-

pensfon subtests of the screening test. According to the test norms
these subjects wore at or below the 57th percentile rank.

2. Obtain a Literal Comprehension subtest score and vocabulary

subtest score above thg 50th percentile rank. Percentile rank based |
7

on test norms.

3. According to test norms obtain ‘a Creative Comprehension

percentile rank score below the Literal Comgrehenéion percentile rank

score.

A total number of 25 readers from the population met this
criterion. Four readers were omitted because they had been included

in the pilot study, and one subject was randomly'selected and omitted
-

from the study.

The general results of these two groups, 20 more proficient and
20 less pfoficient readers, on the screening test suggest that all the
subjects were pefforming'near or above tﬁe average sixth grade
level, and that the cdomprehension difficulties which the less pro-.

PV/"\ficien£ rgaders were experiencing were not due to their difficulty in

identifying words in context and isolation: Implicitly however three
assumptions were made: | ‘

1. .That a general vocabulary reading test is a rough measure

of a reader's ability to idehtify words in isolation.

\
o 2. That a general literal comprehension test is a rough
e

measure of a reader's ability to ide tify words in context.

’
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3. That the percentile ranks provided by the authors of the
screening test are ;6ughly equivalent to gréde leved performance of
the subjects in the population and sample.

In an attempt to control for 1anguage and intelligence, all
subjects selectedlfor the main study were of average or above average
intelli@ence, spoke Enalish as a first language and did not manifest
any language difficulties to the researcher and teacher. Information

related to intelligence was obtained from the students' performance

on the Canadian Lorge-Thorndike Intelligence Tests, Nonverbal and

Verbal Batteries, Form D, administered by the schools in January 1977

IS

and entered on the students' school records. All the students who
scored 92 or above on both the verbal and nonverbal su%tésts were

Scores ranging from 92 to 108 are considered

‘included in the sa

" by the test authors norms to be.éverage, while a score above 108

d to bg above average (Lorge,‘Thorndike and Hagen,.l967:

27). The mean scores of both grohps on the verbal and nonverbal sub-
P

tests were 118.65 and 120.15 for the more proficient‘readers and

%00.65 and 108.85 for the less proficient readers. The verbal IQ

scores of the less proficient readers ranged from 147 to 92, and the

- non-erbal IQ scores ranged from 125 to 92. For the more proficient

. 'rs the verbal IQ séores ranged.from 147 to 55 aﬂd the nonverbal
S A from l3a\to 92.‘.Twenty percent of the verbal IQ scores
an: . of the nonverbal IQ scores, for the less‘pfoficient
read.rs. > the above average range. For the moré proficient

rea =2rs . . . of e verb:1 and nonverbal IQ scores were.in the

i

above a--:-:
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Information regarding subjects' language facility was obtained
from student school records, and classroom teacher interview. All
students who scored average or above average on the verbal subtest of

the Canadian Lorge-Thorndike Intelligence Tests and who were considered

by their principal teacher as demonstrating adequate competence in
both expressive and receptive language abilities were included in the
study. The data, to ensure that 511 40 subjects in the study spoke’
English as a first language, were obtained froﬁ the student's classroom
teacher and school records. '

In examining the screening test summa?y;es given in Table 7,
the two groups are consiaered to be significantly different on five

major dimensions: vocabulary, Literal Comprehension, Creative Compre-

hen51on, verbal intelligence and nonverbal intelligence (p L.02).
Of interest here is that even though an attempt was made by the

researcher to control for vocabulary, Literal Comprehension, and verbal

and nonverbal intelligence, the two groups continued to.differ signifi-
cantly on all ehese factors. ‘This may suggest that these factors are
,interrelated.}

The assessment of the correlations in Table 8, of the more and
less éroficient readers, provides further evidence that the two groups
as a whole are éuite different. Principally all the correlations

between the Sscreening tests and the Creative Comprehension scores

for the more proficient readers are all positive. One correlation,

verbal IQ and Creative Comprehension, was significant and another

correlation, Creative Comprehension:and vocabulary, approached signifi-

cance. However all the correlations between the screening tests and
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Correlations of Scores for More and Less Proficient

Table 8

Readers on the Screening Tests

)

~ More. Less
. Proficient Proficient
teaders Readers
n = 20 n = 20
E—
Nonverbal IQ, Verbal IQ .63* .52*
Nonverbal IQ, Vocabulary .28 -.02
Nonverbal IQ, Literal Comprehension .56%* .41
/
Nonverbal IQ, Creative Comprehension .17 -.31
Verbal IQ, Vocabulary .27 .20
!
Verbai IQ, Literal Comprehension .38 .42
Verbal IQ, Creative Comprehehsion .51%* -.25
Vocabulary, Literal Comprehension .38 -.09
Vocabulary, Creative Comprehension .38 -
Literal Comprehension, Creative
Comprehension .13 -.42

*Level of significance: p £ .05 g .444
, .
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the Creative Comgrehensidn scores for the less profidient readers were

negative. One corrclation, Creative Comprehension and vocabulary, was

significant and two correlations, Creative Comprehension and nonverbal

IQ and Creative Comprehension and Literal Comprehensién,app:oached
significance. ' This may suggest thag thé less proficient readers may
have more difficulty thap more proficient readeﬁs in applying andi
relying on their kno%ledge and logical operations; tapped by‘these
screening tests. -This appears to be the case when‘functioning in g
sreading situation which involves the use of higher levFlg of thought
and reading comprehension. These correlations, because of . their
general low‘level of significance and the limitation of small sample
rsize, uneéual distribution, and.restriétioﬂ of range, should be
intérpreted with caution (see Chapter VI, pp. 206-207). i
The results reported in Table 7 -and Table 8 fqr these réaders
are somewhat consistent witi: the relationship discussed by Farr.
Farr (1969:179) sluggests that inteliigence correiates highly with
performance on stagdardized reading tests. Kretschmér (1972:50)
- reported é correlatiog of .74 betwegn reading comprehen;ion and
Lorge Thorndike IQ for grade six readers.

This correlation between reading_and intelligence tests can

r I

be infiuenced by the following:
1. Verbal intelligeﬁce is more highly correlated with
reading achievement than nonverbal intel}igence.
2. As éhronological age increases the correlations between
intelligence and reading increases. ' v : .

3. Reading performance itself can have a significant effect
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on intelligence test performance, primarily if the intelligence test
is a group test in which the test itemg have to be read (Farr,
1969:180) .

This deqree of association is hot evident in the correlations
presented in Table 8: however, the fact that the grdups tended to
differ significantly on all these factors suggests that the strength
of the relatio :hip may be stronggr than is reflected by the correla-

. : ,

tions. Furthermore, thesc correlations may be affected by the range

'restriction, distribution of the variables and small sample size,

THE TEST INSTRUMENTS

Four types of tests were administered to the subjects in this

study: tandardized test of reading comprehension, New Develop-

mental Reading Test: Intermediate Level (1968) Bond, Balow, Hoyt,

]
stories tests of the logical operations of classification (sco),

concrete tests of the logical operations of classification (CCO)
- v

and\QEEﬁDigit Span Subtest of the Wechsler Intelligence Scale for
= : Va

Children, 1974, Revised Edition.

The New Developmental Reading Test:
Intermediate Level

This test was used to assefs the éubject's facility in reading
comprehension. This instrument, intended for use with students in

grades four, five and six, is comprised of five majc- segments:

Reading Vocabulary, Reading for Information, Reading for Relationships,(

Reading for Interpretation and Reéding for Appreciation. Scores from
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.Parts II and IIT, Reading for Information and Reading for Relationships,

can be combined to provide a Literal Comprehension score, and parts

1v and V, Reading for Interpretation and Reading fof'Apprecjation, can

be combined to yield a Creative Comprehension score. Part I, Basic

s

Reading Vocabulary, samples the ability of the subject to recognize

and associate meanina v words of increasing difficulty.

Part T1I, Reading for Information, is a.measure of a child's ability to

recall information specifically stated in-tﬁe passages.

Part III, Reading for Relationships, is a measure of the ability of

the subject to comprehend and recall the organization, grouping and

association of ideas ekplicitly stated by the author.
g " | |

part IV, Reading for Interpretation. ,This subtest measures the ability

of the subject to interpolate, and to extrapolate from the information
given. In this subtest the reader is required to infer, conclude,

predict, and judge critically.

Part V, Reading fpr Appreciéfion. ~" is subtest measures the

ability of the subject to appreciate the passages read. This
involves sensitivity‘to the ﬁotivation of cha;acters and an awareness
ofasensory‘impressiohs (Bond, Balow, Hoyt, 1568:5). |

for all subtest items the subject was required to answer a
series of multiple choice questions. Specifically with reference to

Part I, Basic Reading Vocabulary, the subject was required to read a

word presented to him, and then select and underline one word, from

;:} group, of four, whose meaning most closely approximated the stimulus



106

word. This.procodurv was repeated for 60 items. For the remainder of the
test, Parts IT, ITI, IV and V, the subject was required to read a numboer
of short passages and ahswér a series of mgltiple cﬁoice qgg;;)ons
“concerning each passage. Each section was comprised of ten.passaqos
and three questlons per passaqe, gbr subtests II and III cach teot’
item consisted of a qucétion and.fOur distractors. The subject was

- required to select and underline the word or phrase whigh best answered
the question corgectly. For subtests IV and V each test item also

consisted of a statement and four distracturs. The subject was

required to select and underline the word or phrase which best

Completed.the statement correctly.
The total testing time for each section was ten minutes, and
the total recommended téstinq time was one hour. The raw score for

each subtest was obtained by subtracting the number correct from

one-~-third the number wrong. Items not completed were not considered

1N

as errors. The Literal Comprehension score was obtained by summing

the raw scores of Parts II and III, while the Creative Comprehension

score was obtained by summing the raw scores of Parts IV and V.
A total measure of reading comprehension could also be obtained by
summing the raw scores of Parts II, III, IV and V. This was not

utilized in this study. For the raw scores of all the subtests

and Literal Comprehension, Creative Comprehension and Total Compreﬁen—
sion scores, a percentile rank an. stanine rating per grade level
could also be ob;ained'from the norms tables provided by the authors.

In this study the subject's vocabulary, Literal Comprehension and

Creative Comprehension raw scores were used. 1In addition, the
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percentile rank norms per grade level were also utilized.

Thq test was stqndardizeq on a poéulation o€ 15,000 American
students, however the number of students per drade was not givep by
the authors. TIn establishing test reliability,200 students from
each grade were selected and administered both forms, A and B, of the
reading test. Assessment of the results would suggest that the tests
and t;st itgms are reasonably reliable (see Tabie 9).

The authors note that:the comprehension test is a reasonable
and valid measure of reading comprehension sk{lls required by gradé
four, ' five and six students. Content validity was assessed by

comparing the reading acts involved in each-subtest with Bloom's

et al. Taxonomy of Educational Objectives (Cognitive Domain). A

point-biserial correlation coefficient was determined to. assess the
extent to which the test part-scores were correlated wi£h the subte;ts.
The authors claim that the correlations suggest that there-is a
reasonable association between the critefion measure ;¥ reading compre-
hension and the reading acts measured by the suﬁtests\§5?nd, Balow and
Hoyt, 1968:19).

With regard to construct valid}tyh grade équivalent norms
indicate that the studegts at each successive grade level achieve

successively higher scores on each of the subtests. * This would

indicate, that the pupils are ‘developing” these “comprehension skills.

Traxler (1972}, in a review of the New Develépmental Readinngesf}
suggests that the test is an adequate measure of reading compre-
hension for grade four, five and six students; however a number of

the ‘items may be too difficult for students at the specified grade
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Table 9

Reiiability Coefficients and Standard Error of Measurement
Grade 6.5 Bd&nd, Balow and Hoyt

rio ra SEm
- Reading Vocabulary .87 . .91 2.9
Reading for Information . .85 ! a-89 2.1
Readiné for Relationship .79 . .83 2.1
Reading . for Interpretation T .77 .80 2.3
Reading for Appreciation .8% .90 2.0
Literal Comprehension .86 .92 2.9 ‘
Creative Comprehension .87 ) .90 3.5
General Comprehension 4 .91 . .94 4.9

(Bond, Balow and Hoyt, 1969:18)



levels (Buros, 1972:098).

The New Developmental Reading Test was selected by the

researcher primarily because this was an acceptable, available test
at the upper ¢lementary school level that could be used to assess
the subjects' performance in the two major domains of reading compre-

hension.

Furthermore, the school systom in which the study was conducted
strongly suggested that this test be used as a screening instrument
principally because this test had al. ..y been admipistered in a
number of schools. This would eliminate approximately 520 hours of

total additional testing time.

The Canadian Lorge~-Thorndike Intelligence Test

This test, used as a rough measure of intelligence, is
comprised of both a verbal and a nonverbal battery, and is applicable

for students in grades three to nine. The verbal battery is comprised

of five subtests including Vocabulary, Verbal Classification,

Sentence Completion, Arithmetic Reasoning and Verbal Analogy. The

Nonverbal Battery is comprised of Pictorial and Numerical items only,

and encompasses three subtests, Picture Classification, Pictorial

, 1972:4).

Analogy and Numerical Relationships (Thorndike and t
This test i; considered a group intelligeqpe’?ést‘Jn"the students

were required to read the verbal items. Essentially three quotieni:,
verbal intelligence, nonverbal intelligence and full scale intelli~ruce
can be obtained ffom the test; however only the verbal and nonverbal

quotients were used in this study.” Based on Unhited States correla-

tional studies, the Canadian Lorge Thorndike Intelligence Test, Verbal
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Scale correlates in the high .70's and .80's with other well knodu

measures of intclligence; principally the Stanford-Binet Intelligence

Scale and the Wechsler Inteclligence Scale for Children, Verbal Scale.

The nonverbal scale correlates somewhat lower with these tests and
is reported to be in the high .60's and .70's (Lorge, Thorndike and
Hagen, 1967:29). 0dd-cven feliability data, based on derived test
scores from single grade rcprésehtative samples, show a correlation
of .612 betwecn the verbal and nonverbal batteries (Lorqo, Thorndike

H
and Hagen, 1967:29). This is very similar to the correlation of .627

reported for the more proficient readers and the correlation of .522

reported for the less proficient recaders in verbal and nonverbal

performance in this study.

N
Concrete (CCO) and Stories (SCO) ////*\‘

These tests of the logical operations of classification were

primarily based on instruments coﬁstructed by Rawson (1969:

326/338). }However a numbér of revisions and additions were made.

Thése wiil be specifically discussed in Chapter v, The test guestions
CCO, and. the test questions SCO,incluqing the stqries,are in Appendices
A to F. The materials for the cbncrete tasks were based on the

criteria stipulated by Rawson (1969:141~142) and were constructed by

the researcher. .

Digit Span Subtest

The Digit Span Subtest of the Wechsler Intelligence Scale for
Children, Revised (WISC-R), 1974 was used as a screening test for

immediate recall. In the initial segment of the test, the subject
’ N
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was required to recall and repeat, in order, sexiecs of digits ranging
trom three to nine numbers in length. The digits were présented
verbally by the researcher. During the remaining segment of the
test the subject QBS again presented with serioé of digits and was

] . .
required to recall them in a reverse order. These series ranged from
two to eight digits in length.

The total score of the subject was calculated by adding both
the number of scries of digits forward and the number of series of
digits recalled backwards correctly by the subject. This total
score was then converted to a scaled score based on-age. The age norms
were provided by the author of the test (Wechsler, l974:l33—i36).‘ This
subtest is in general a poor measures of general intelligence,

however it is a measure of attention and short term memory (Sattler,

1974:534; Rapaport, Gill and Schafer, 1968:111; Taylor, 1961:434).

"THE TREATMENT PROCEDURE

The majority of the New Develgphental Reading Tests were
administered by the clagsroom teéchérs of the subjects in the study
dufing October 1976. Invaddition 60 more subjects were assessed in
January- 1977. The experimental tests, concrete and reading tasks of.
classification, were administered to the subjects from February 21,
1977 to March 25, 1977. A randomization érocedure was conducted
for both schools and individual subjects. The five schools involved
in the study were randomly ordered. Then all the subjects in each
school, who were involved in the study, Qere réndomly assigned to

the treatments.

¥



In addition, scvenmajor classification tasks were randomizoed
!

for all the subjects (Fiﬁho;‘dnd Yates, 1953:1]5-119). Total testing

time per ‘subject was approximately 75 minutes. The general
instructions and the dugails of the specific activity will be described
in the next chapter. All interviews were tape-recorded and later
transcribed on specific code sheets. The coae sheets corresponded

directly to the subtest and subtest item.

Pilot Study

The purpose of the pilot study was to:
¢

1. Test and assess the clarity and completeness of the
materials and instructions presented for the test items.

2. Obtain an indication of the time required to administer

the tests. ‘ _ {

. 3. Determine the appropriatenesg of the scoring criteria in
\ . ‘ :
agsessing the responses.

Five less and five more proficient readers were randomly

. »
selected from the total sample of 50 subjects and assigned to complete

‘the nine tasks.. The total sample was selected according to the second
criterion (see page 96). ‘ : “
The pilot study was conducted during the last week in Janﬁary
1977 and:the first two weeks of‘February 1977. As described for the
main study the test interviews were tape—recprded and‘transtribed.
As a result of test performance, a number of adjustments and
changes were made:.

1. The total number of subtests were reduced from nine to seven.
B 13 .

This reduction was neéessary because of the long testing time required

I s .
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rd
- to administer all the subtest items. It was feolt the time required
to administer the additional test items was out of proportion to the

\
information obtained. The two test items consisted of multiplicative
classification tasks, matrix and intersection in the reading situation.
The matrix classification task required an additional 20 minutes to

-

administer. It was felt by the researcher that to retain'this item
.
would .have contributed substantially to the, total testing time and
to the individual subject fatigue factor. The intersection question
was omig}ed primarily because this item did not appear to differen—
tiate between the two groups. It was . felt by the researcher that
this problem could be solved principally on the basis of the SUbject'§
personal experience and reliance on the logical operations would bé
-minimal. This item, in essence, did not meet Rule 2 as specified on
pages 117-118.
2. Subjects also found a number of the items confusing;
subsequently changes were made in some questions and in;tructions.
3. In an attempt to score the protocols it became cleér
‘ -
that a more specific criteriop for evaluating and assessing the
responses was required. The specific criteria adepted will be dis-
cussed in Chapter V. The protocols of the pilot study were rescored.
On the basis of the readjusted criteria, phe analysis of the results
suggested tHéF the two grouﬁs tended to differ in their general‘test
performance.
4. It waé/af§a\ngted by the researcher that the criterikn
used for the selection of the two groups, more proficient readeré and

less proficient readers, was insufficient. The criterion did not

4



permit the researcher to clearly identify the two .roups.

Readability Levels of the Stories

The readability levels of each of the four «i~ries was
estimated using the Dale-Chall Readability Formula (Pale and Chall,
1948:39; klare, 1963:60; Klare, 1975:70). The Dale-Chall Readability
Formula, which is‘a count of word and sentence length, is considered by
Klare to be a relatively good predictor Qf readability (Klafe, 1975
97). The calculations of the level were based on the complete s£ory
text. The.grade ?lacement of all subjects tested wasvsix vyears six
months.

The assessment of the readability levels and. corrected grade
levels of he stories presented, suggests that all the stofies were
below the grade placement of the childreﬁ iﬁ the study (see Table 10).
To ensure as much as possible that errors in word identificaﬁion and
literal comprehension did not conpribute significantly to the subjects'
performance in logical operations of classification required in the
study, the following procedure was adopted:

1. All subjects were required to answer a series of literal

comprehension questions after -they read each story silently. 1If the

response to a question was incorrect the subject was required to reread

that segment of the text, and attempt to answer the question again.
2. The subject was instructed to ask for assistance if he
was experiencing difficulty in decoding. It should be noted that

assistance requiréd here was negligible. .
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A )
Reliability of the Scoring

Three markers, the investigator,-and two graduate studonts from
theAUniversity of Alberta, one a.PhD student in Elementary Education
'(Régding), and thr other a PhD student in Educational Psychology,
scored independently, the protocols of a random sample of four subjects.
The Arrington Formﬁla was used and coefficients of ggreement were

calculated.

_ 2 X agreements
2 x agreements + disagreements

(Feifel and Lorge, 1950:5)

Table 11

Percentage of Agreement of Judges 1, 2 and 3

Judges Agreement
1,2 96%
1,3 96%
2,3 _ 96%

The assessment of the results of Table 11 would suggest that
the criteria for scoring the protocols could be applied independently

with reasonaple uniformity.

Validity of the Concrete and Stories
Tests of Classification ,

This section will discuss the validity of the test items in
two general areas:

1. The validity of the design for assessing the logical

operations, and the construct validity of the items.
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2. The validity of the test situations sclected, for asscssing

the logical operations of classification.

validity of the Design of the Test Items. Smedslund (1964:4) in his

3 ) \ . " .
studies of children's reasoning proposed seven methodological rules
that should be applied in the construction of test items in an attempt

to maximize the diagnostic validity of thé test items. Thesec rules

were adopted by Raws~n (1969:95) in her original study and will also

be adopted in this study. - - ’

Rule 1. The child should not be able to solve the probléms
in terms of perceptual processes alone. This can be assured if the
initial events are absent at the moment of solution (Smedslund, 1964:
4}. ;

; With direct reference to thé ;eséarch instrument in this study,
the concrete test items were covered during the initial presentation
of the test questions.

‘In the story tests preliminary questions were designéd, and
asged,to ensure that the.subjects had deéoded efficiently.and under-
stood the text at a literal level. Solutions to the specific tést
items were not given\in the text of the story, thus the questions
could mot be solved strictly on the basis of deéoding and recall.

Both situations would require a decision, and an anticipatory soheméﬂ

“Rule 2. The child should not be able to solve the problem
intuitively in terms of readily available hypotheses with a non-logical
structure (Smedslund, 1964:4). ‘

This rule primarily applies to the construction of test items

in such a manner that a logical operation is required to solve the
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problem. However, the task cannot be solved through a non-logical
operation, which is available from experience. The e%tentréo which
children were relying on logical and non-logical operations in solving
the tasks was assessed through their explanations of the decisions
used in solving the tasks.

Rule 3. The passibility of guessing the correct answers
should be minimized (Smedslund,‘1964:4).

Td meet this criﬁerion, the subject had. to provide both a
correct decision and a correct expianation of the decision to obtain
a score on the test items.

Rule 4. Verbally communicated hypothetical premises should

I . s
be avoided. Essentially all the information which is available to B
the subject‘should be iﬁ the form of perceived events (Smedslund,
1964:4) .

{

In direct relation to the experimental tasks,»the material in
the concrete items was directiy a;ailable to the subject. 1In the story
items the items of informagion were read and recallea as read. Hypo-
thetical premises of the form, if . . ., then were not present in any
of the reading or concrete stimuli (Rawson, 1969:98).

Bule 5. The subjects must ha&e initially perceived‘the
relevant events (Smedsiund, 1964:4). o |

In the concrete tasks the subject was reqﬁired to T-bel the
material, and in the reading task the subject was required to answer
a number of preliminary literal memory comprehension questions. If

the subject was not successful in answering the literal questions he

‘was required to reread orally the segment of the passage which contained
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the correct information. Furthermora, in each sitqation-a set

was suggested to the subject, which indicated thag the relevant
information required to complgte the task would be the observed and
’reported facts and conditions.

In terms of the multiplicative test items, the required
information.essential to successful completion of the task was
repeated if the initial response was incorrect.

Rule 6. Di%ferentia] reinforcement should be avoided by
providing every response with the same mild positive reinforcement
(Smedslund, 1964:4). -

Differengial feinforcement was avoided during the testing
situatioﬁ by accepﬁinq any response as the opinion of thé subject,
and by requiring an explanation for both correct and incorrect
decisions. In addition the child was only queried if the information

’ provided was insufficient to permit correct evaluation of_the respoﬁﬁe.

Rule 7. Material type should be similar and constant in
order to cﬁntrol for the material type effect (Smedslund, 1964:4).

In an attemﬁt to meet this criterion of éercept constahcy, the

v
concrete stimulus materials were kept as uniform as ‘possible for all
the test items. In the reading situation, one story situation was, in
general, the unit for testing each subtask of the logical operation’
of classification.

Constancy between concrete and reading situations was main-
tainedvby primarily relying‘on stimuli which was considered to be

familiar to the subjects and was within the subjects' realm of

experience.

T
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"In general it is considered that these rules or principles

have been satisfactorily followed in desiqniné the concrete and
i

stories tests,

In an attempt to diagnose the pyesence,versus the abscnce of
concrete reasoning in both the reading and concrete situation, the
following three criteria were adoéted from Smedslund (1964:4) :

1. The initial events are perceived by the subject.’ In the
concrete situation, if tpe counters ;ere to be covered, the subject

was requeSted to descrLge the counters, and in the reading sl%yat1on

the subject was requested to answer a series of literal comprehension

questlons.

2. The objects of events are removed. - This criterion was
met by covering the concrete.objects, and requesting a preliminary
explanation before the subje&t physically manipulated the counters.
In the reading s%tuation, the stories were removed before the subject
was asked the reasoning questions. ¥

3. The events have one necessarily acceptable conclusion.
~“fhe conclusions or- correct responses were prescrlbed in the criterion
for both the readlnq and concrete situation. If the response was con-
sidered acceptable in a situation, concrete or reading, it was
assumed that the subject was capable of concrete reasoning and

performing the concrete operation of classification in that situation.

N

Construct Validity of the Test Items. Two important questions must be

consldered in assessing the construct validity of the test items used

to measure the logical operations of class1f1cation.

. To what can the measures of the logical operations of

120



classification be related?

2. To what extent do the test items represent the logical
operations of cluisi ication? (Rawson, 1969:101; Thorndike and Hagen,
1961:172)

To match the tasks of tﬁe tests, Rawson (1969:101) notes
that a possible te;;;ique would be to use the symbolicvdescriptions
devised by logicians to asseas the structurebof the logical operations
under study. These logical operations are represented by logicians
in symbolic form. In esge;Ce,logicians rely én symbolic notation to
qbstract for@ from conten€: Construct’validity ofva test item can be
determined by assessing the extent of the correseondencelof the
;ask’s symbolic-representation to the accepted logica! representation
of the same operation.

For instance, the construct validity of tasks involving Elass
inclusion would be coﬁsidered acceptable if they conformed directly
to the following recognized princigle. . . | ’

(F ¢ 8) D x:(xeF) and (xeG)
If the class F is a subset of class G theﬁ X is a member of class F
and x is also a member of class G (Rawson, 1969:101).

An attempt will be made in Chapter V to judge @he construct

validity and comparability of;pbe concrete and story test items by

this procedures The procedure will be directly based on Rawson's

- . <

(1969:154-163) procedure.
Essentially, since conStruct validity is based on a judgement
that a'symbolic representation of a task is identical with the logical

operations as described by logicians, one cannot assyme that the
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subjects' thinking which yields logical solutions is identical with
the symbolic representations. As Rawson {1969:102) suggests, the
subjccts‘.Jugcifications presented for a logical conclusion wiil.refer
to the classes and relagions, which can be represented by the logical
symbols. However, the cognitive processes involved in the subject's

thinking (which is not obsérvable) and the verbal statements justifyinq

his conclusions may very well follow a very different sequence and

procedure.

’

Validity of the Test Situation

The validity of the test situation was related directly to

the degree of continuity that had beeﬁ maintained between this study.
and previous studies, 1in thevdevélopment of the logical operations of
classification. Thé situations for testing the .concrete operétions'
of classification were directly adopted from Rawson (1969). However
a number of slight modifications were made. These»yill be discgsged
in Chapter V. Rawson adopted the ¢oncréte testing si;uations from ST
teéts Qriginally designed by P;aget and Inhelder (1964) and‘Smedsiund_.'
(1964). It is‘considered that even with minor modifications the -
concrete tests of classificatipn still closely’parallel the ea;lier
studies of Rawson (1969), Smedslund (196;) aﬁd Piagét and Iﬁhelder (1964). .

' According to Rawson (L969:105),the valiaity of Ehe story's
test situation is depenéent up;ﬁ the comparability of - these test items
with the same tesi items in the'conérete‘situatibh. Inressence,the
forms.of’reasoning reqdifeq by the concrete and story tests of
.classification §hould be of the same forﬁ as;iﬁe;tifiea.ihbscholarly

“worxs of logic, dealing with the logical oéérations ofidlassificatidn.

N ) /
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The corresponding test items should be comparable in form as distinct

from content. This will be discussed more specifically in Chapter v.
ANALYSIS OF THE DATA

The data for analysis were obtained from transcribed tape
recordings of the testing conditions with c¢ach of the subjects. The
programs for the statistical procedures for the analysis of the data
were obtained from the~Division of Research Services, Faculty of
Education, University of Alberta.

T™wo, two factor analyses of variance, groups factor A and
classification tasks factor B, with repeated measures on factor B,
were conducted to assess thé extent to which the two groups differed
in their performance of the classification tasks (Winer, 1971:525-
539); The Newman-Keuls procecure was used for the multiple comparison
of means. .

In addition, Hotelling's T2 Test and Welch's t test were used
to assess the extent of the\groub differences on the four classifica-
tion tasks (Morrison, 1967:117; Ferguson, 1971:155). Péarson product-
moment correlation coefficients were obtained between the following

“scores for each group of readers: Additive Classification Concrete,

Additive Classification Reading, Multiplicative Classification Reading,

Multiplicative Classification Concrete, yerbal IQ, nonverbal IQ,

Literal Comprehension score on the stories tests of classification,

vocabulary score (BBH), Literal Comprehension score (BBH), Creative

.- Conlprehension score (BBH), and rates for stories I, II, III and IV.

Welch's t test was used to determine whether the means of the

A
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two groups differed significantly in the following areas: verbal IO,

nonverbal IQ, Literal Comprehension Stories tests of classification,

vocabulary (BBH), Literal Comprchension (BBH), Creative Comprehension

(BBH), and digit span.

SUMMARY

This chapter has presented a discussion of the design of the
study, the student population and the selection of the sample. The
screening tests and the research instrument were also briefly des-
cribed. Included.in this discussion were the pilot study and resulting
revisions, the predicted readability levels of the stories, the
validity of the research instrument and the statistical procedures

used for the analysis of the data.
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CHAPTER V
THE RESEARCH INSTRUMENT

This chapter -will describe the research instrument, its
further development, the dimensions of classification measured, and
the materials used in this study. A discussion concerﬁing the
‘comparability of the test items will follow and the chapter will con-
clude with a summary of the scoring criteria used to assess the

subjects' responses and explanations.
DESCRIPTION OF THE RESEARCH INSTRUMENT

The major components of the research instrument were devised
by Rawson (Rawson, 1969:140-163). Rawson's research instrument was
" in turn adopted from experiments designed by Piaget and Inhelder
(1964:59-99) and Smedslund (1964:8-11). This consisted of the test
items in the concrete situation and the two major test items in the
reading situation. In an attempt to further assess the operations

of classification in the reading situation, two additional test ‘tems
(V)
were constructed by the researcher. Although the majority of the
other test items were adopted in their original form, changes and
revisions were made to a number of the test items in an attempt to
further clarify the tasks.
Essentially, the test instrument used in this study consisted

of two parts, a reading component (SCO) and a concrete component (CCO).

The reading cpmponeht of the instrument consisted of four passages and
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the corresponding test questions, and the concrete component‘consisted
of a set of counters, supports and rods and the .corresponding test
questions. ~These components were designed to assess, in géneral,

the two primary aspects of classification, additiye classification and
multiplicative classification, and specifically the five major

dimensions of classification. These major dimensions will be discussed

in the next section.

Purpose of the Research Instrument -

The research instrument was designed to assess, in general,
: »

two major aspects of classification, additive classification and
multiplicative clas;ification, and specifically five major dimensions
of classification. These major dimensions are:

1. 'Abstracting critical p;operti%s which define membership
in é class (Constluction‘of Classes).

2. Inferripg class inclusion relations (Class Inclusion)-.

3. Cohstr;cting predicates which describe the é#tension of
dichotomous classes (Predicates).

4. Constructing apa ordering ﬁultiplicative‘classes (Matrix
Structure).

5. Constructing simple multiplicative classes (Intersection).

Materials

This section will discuss and describe the materials used ‘to

assess the five major dimensions of classification.

Class construction and class inclusion'(Additive Classification) .

JIn the concrete situation the following materials were used:
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¥
6 square black plasticized display supports, size 23 c&
10 red round plastic counters, diameter 2.5 cm
3 yellow round plastic counters, diameter 2.5 cm (removed
for class inclusion)

3 red square plasticized counters, size 2.5 cm

3 yellow square plasticized counters, size 2.5 cm.

i~
S

(See Figure 15)
s !
In the reading situation, Story I, The .Ducks Arrive in Spring,

was used (Appendix A).

Predicates (Additive Classification). The following materials

were used to assess this dimension of classification in the concrete
situation:

2 yellow square plasticized counters, side 2;5 cm

2 red square plasticized counters, side 2.5 cm

2 yellow square plasticized counters, side 1.5 cm

2 red square piasticized couﬁters, side 1.5 cm

2 yellow round plastic counters, diameter 2.5 cm

2 red round plastic countérs, diameter 2.5 cm

2 yellow round plastic counters, diameter 1.5 cm

2 red round plastic counters, diameter 1.5 cm

2 large black round p}asticized supports, diameter 23 cm

2 large black square pIésticized supports, sidé 23 cm‘

2 white cardboard rods, 23 cm long andlS mm wide. (See Figure 16)

Story I, Thé Bucks Arrive in Spring, was used to assess this

<

dimension of classification in the reading situation (Appendix A).
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Figure 15

Test Materials: Class Construction and
Class Tnelusion

Figure 16

Test Materials: Predicates: Patterns I and II
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Matrix structures (Multiplicative Classification). The following

materials were used to assess the dimension of multiplicative
classification matrix structure, concrete situation:
. 10 red round plastic counters, .diameter 2.5 cm
3 green round plastic counters, diameter/2.5 cm
(_ 3 0y »

3 red square plasticized counters, side 2.5 cm

3 green square plasticized counters, side 2.5 cm

2 large black sguare plasticized supports, side 23 cm

2 white cardboard rods, 23 cm long and 5 mm wide. (See Figure 17)

Story I, The Ducks Arrive in Spring and Story II, Jim and

his Garden were used .to assess this dimension of classification in

the reading situation (Appendix A and B).

Intersection’ (Multiplicative Classification). The followin~ materials

were used to assess the dimension of multiplicative clas ! on,
intersection in the concrete situation:

5 green square plasticized counters, side 2.5 cm

5 green round plastic. counters, diameter 1.5 em

2 green round plastic counters, diameter 2.5 cm

2 green square plasticized counters, side 2.5 cm

1 black square plasticized co ter, side 2.5 cm

o

3 green squarevplasticized coupters, side 1.5 cm
1 red square plasticized counter, side 1.5 ;;

1 black square plasticized counter, side 1.5 cm
1 green round plastic counters, diameter 1.5 cm

1 red round plastic counter, diameter 1.5 cm

2 large black square plasticized supports, side 23 cm
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Filigure 17

v Test Materials:  Matrix Structures

Figure 18

© Test Materials: Interscction, Pattern TT1



2 white cardboard rods, 23 em long and 5 mm wide.

(See Figure 18)

The stories A City of Long Ago (Story III) and The Twins
(Story IV) were used to assess this dimension of classifiZation

in the reading situation.

Preliminary Questions

A series of prelimiﬁary questions, twelve for story I,
five for story.II, seven for story IIi; and six for story IV were
used to ensure literal comprehension of the material. These questiqns
were also used in an attempt to assess the subjects' recall of basic
literal information (see Appendixes A; B, C, and D). The questions
for stories I and III were directly’ adopted from Rawson's instrument,
and the questions for stories II and IV were developed by the )
fesearcher. All questions appear to reasonably correspond to the
knowledge and comprehension levels as specified by Hunkins
(1976:19), In general these questions required the subjects to

recall, translate and .interpret the specific details they read

(Hunkins, 1976:20) .

~

COMPARABILITY OF CONCRETE AND STORIES
TESTS: ADDITIVE CLASSIFICATION

&

Constrqctionrof Classes

The test items used to assess the dimension abstraction
and membership in a class in a concrete situation, and in the reading
situation are summarized in Figure 19 and presentéd in Appendix A and

E. Questions I and II (CCO) were directly adopted from Rawson's

131



v

I.

132

Concrete (CCO)

C C
s - 0's Reds Yellow's
R Yel 'R Yel R R vel Yel
Os s 0's 0's 0's s 0's 's

Reading (SCO)

A animals

¢
(b) b(x) | “' »\ birds B —B_other animals
(a) a(x) ducks D ~-D other birds
(c) p(x) \ pintail P -P othgr ducks

Figure 19
Summary of Test Items, Concrete and Reading Situation.
Major Dimension Abstraction and
Membership in a Class
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instrument and questions. Questions\f a,b,c (SCO) were developed in

an attempt to further assess this dimension of classification, in the
reading situation. The specific view accepted for questions I a,b,c
(SCO) was adapt~d from Fenker and Tees (1976:340).

The test items I and II in the concrete situation required

the subject to abstract the specific properties, shape and color,

v

from a collection of counters presented to them. -They then had to

place the counters ‘nto two and four mptually exclusive and exhaustive

tiasses3

The corresponding test items, I a,b,c, in the reading situation
rqu}red the Fubjects to recognize and verbalize the major properties
of the classeé birds (x):b(x); ducks (x):d(x); -and pintails (x):p(x).
The prdperties b, d and p defined by the subject had to allow ﬁhe
congtruction of three mutually exclusive and exhaustive classes.‘

Essentially, the subjects had to state how a subq;dinéte class was

[aiaad

!

distinct from a superordinate class, and how the subordinate and
A=
superordinate classes were related.

tﬂe concrete situation the criterial properties were _Jf
defined by the specific pérceptual attributes el;cited by the coun£érs
(shape: square, round; and color: red, yellow). In the reading
situation a number of the criterial éroperties were defined in the

story, however the subjeét also had to rely on background experience

. °

to define a number of the other properties.
Rawson notes that these two test situations appear to be
~directed towards a common dimensiqn of classification. This. dimension

is principally the abstraq;ion of criterial properties and the‘



assigning of membership in a class on the basis ' rhesge defining

properties (Rawson, 1969:155).

Class Inclusion

The test items CCO and SCO, used to assess class inclusion

relations, are based.on the class structures presented in Figure 20

and Figure 2].
In this testing situation the formation of the two major kinds
of hierarchies may not necessarily be of equal difficulty. 1In essence,

the concrete class structure presents the empty class and the story

class structure presents the complementary class.

4
L

In general; there are two further differences that may affect

the performancé of the subjects in the two situationsl
. First, there is the- manner of presentation of the information

related.to inclusion,-and the extent to which the subject must rely
on background knowledge to restructure the information.

€.9. The first birds lo arrive are ducks and the first

ducks are-pintails. A

Second, the universe of discou;se is ffequently more explicit
in a concrete siﬁuatioh_than in a‘reading situation. In a concrete N
situation the universe of discourse is stateq expl_.citlys and thé
subject can see and manipulate the concrete.itéms.

e.g. "Theée are counters."
However, in a reading si&uation the universe of diséourse is less

explicitly stated and may have to be infefred by the reader. Specific-

ally in the story The Ducks Arrive in Spring the subject had to infer

the universe of discourse, the world of animals, their habits and

-
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A collection of counters
(re’ and yellow)
(square and round)

Y

-2 2
a red O vellow O
d yellow Cj red O empty c¢lass ®

Figure 21
'Hierarchical Class. Structure: Class Inclusion Relations CCO

.
-
-

b
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habitats. The reader had to form inclusion relations within this
context. However, an attempt was made by the researcher to make the
universe of discourse more explicit by providing the reader with a

thematic statement as to whht the passage was about.

For example, the bassage The Ducks Arrive 'in Spring was intro-

duced to the reader by the following statement: "This is a story
‘.]aboyt'the ducks that fly to the prairie'in thp spring. The story is
algb about the birds that come to the lakes a;d ponds of the prairie
in the spring."

In addition, the six additional inclusion questions, devised
by the researcher, were airectly reYated to the infqrmation provided
" by fhe paggage.v .

As éawson suggesfs, thé.problems of restructufing data and
dgtermining and inferring the universe of discourse is’inherent in
reading comp#ehensionlﬂRawson, 1969:156). It is conceivable that this
problem m .y be spe;ifically_inherent in the bigher ievels of thought
involved inireading cqmprebension.

It is noted by Rawson and supported by the researcﬁer that
the;éAare considered to bg reasonable differences 5£tween the concgﬁye
ané'reading situations (Rawson, 1965:156). |

. N

The comparability of the concrete test items III and IV and

the corresponding story items II and III are presented and may be

examined in Figure 22.

The general fogical form of questions III and IV CCO, and II

, /
and III SCO isi
|
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B > A
ACB
(N = another subclass that comprises the superordinate class B)
(Réwson, 1969:157) .
However, there is a difference between the CCO and SCO items.
The SCO test items primarily deal with the'complementary class (-A),

whereas the CCO items deal with another subclass A’. The generalized

form of the SCO items is:
B = A+ (;A) \\ > ‘
B > A
ACB

(-A) = Stﬁéf\g which do not have the primary attribute of A.\

(Regretably én error was madé ih this segment of the study by
the present researcher. Question II SCO AS devised by Rawson (1969:
328) was omitted. This was:

II. ,(Rawson) Are there more ducks.Qr more birds on the -
prairie in the summer? Are ducks birds? However it was assumed that
question.II (SCO{ as adopted b& the researcher was‘equivalent to
question II (Rawson) and therefore comparable to éuestion IV CCO:

III. (SCO) Are there more‘animals or more birds in the world?
Are birds animals?
.

The comparability of the items V, IX, X CCO and items III, IV,
VIITe, VIIIf SCO are pregented gnd méy be examined in Figure 23. Items
vV, IX, X CCO and items IITI and IV were direc£ly adopted from Rawson

. Y .
(1969:329,332). Items VIIIe, and VIIIf were constructed by the researcher in
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N

an gttempt to make the two situations more equivalent both in number
and in the inclusion relations the subjects were required to perform.

Allbthese items in Figure 23 assess compleﬁe cléss inclusion.
Accofding tovRawson,it was'necessary to‘use the empty class in the
ééncrete situation in an attempt to assess this componentr of inclusion
relations (Réwsoh, 1969:158) . Héwever, there is an essential differ-
ence between these items. The outcome for CCO V, IX and X is complete
class inclusion. in this case,every A is a B and every B is an A,
therefore A and B are coextensive. 1In the test item SCO III the out-
comelis also cémplete class inclusion, however the class B is not
coeﬁtgnsive with the class A primarily because every A is not a B,
eveggthough every B is an A. (See Complete Class Inclusion, Chaptér
I, é. 13.) Since the class B is coextensive with the classesvD and

-D in test item SCO IV, this test item is considered to be more

comparable to‘test item CCO IX. . .
The generalized logical forms of these <~ items are as
follows: .
- CCO B=2a+ 09 SCo B=2a+ (—A)H
B=na ' B >A
B CA BCA

(Rawson, 1969:155)
‘The distinction between these items is ;he exXclusive use of
coextensive relations in the concrete situation and the use of both
coextensive and not coextensive relations in the feading situation.

- rd
However, al) the inclusion relations between classes are relations

between the extension of classes; specifically, in this case, in the

“
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9

extension of subclasses and of a superordinate class. Principall*,
the difference between the two conditions is the structures of the
classes to be related. The empty class was utilized in the CCO test
items, and the complementary ciass in the SCO test items. However,
both conditions deal with the inclusion relations between classes
and afe,in general, considered equivalent.

Items VI, VIT and VIII CCO were constructed by Rawson (1969:332)

¢
and items VIIIa, VIIIb, VIIIc and VIIId were constructed by the researcher.

L N
The comparability of these items can be examined in Figure 24. All
the items measure class inclusion relation and involve the éuantifier ////
"some." The items are considered comparable except for the number of
subclaéses dealt with in each case. The;¢oncrete items dealt primarily
with two subclasses, while &he story items\aéa;ﬁ with three in one
case and four in the other.

In general, as Rawson (1969:160) suggests, the inclusion
relations measured by the two situations, reading and poncrete} are
similar in the generalized form. Essentially, the items assess the
sgbject's performance in forming additive relations between subclasses
and superordinate classes and the quantification of the relation
between a superordinate ¢ .ss and its subclasses. The differences
observed principally relate to the characteristics of the subclasses:

the empty class in the concrete test items and the complementary class

in the story test items.

Predicates

Test items XI, XII and XIII CCO and items V, VI and VII SCO

were adopted from Rawson's (1969:329,333) instrument to assess the
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construction of predicates.
of dichotomous classes.

forms as constructed by Rawson (1969) ,

altered slightly.

stituting "groups" for "kinds" to the -general question.

there was also the addition of a brief Statement (Q)

The alterations consisted of adding "all" and sub-

the subject was not able to answer the initial question correctly.

e.g. V.

Changed to: V.

It was felt by. the researcher that these changes did not sig~

nificantly distract from the essence of the original questions, devised

by Rawson (1969),

I want you to tell me about the kinds of ducks
that come to the prairie. Put the ducks you
read about into two different kinds or lots.
You can do this without using their names.
Describe them.

What would be two kinds of ducks that come in the
spring? Describe them.‘

If the response is a list of names, the' examiner
replies: Can you describe them? What kind of
ducks come back in the spring? Put them into

"two" lots. (Rawson, 1969:329)

I want you to tell me about the "kinds" of ducks
that com& to the prairie. Put all the ducks

you read about into two different groups or lots.
You can do this without using_ their names. '
Describe them.

(Q) Divide all the ducks that come back into two
groups, and describe the groups.

If the response is to list names, the examiner
replies: Can you describe them? What groups of
ducks come back in the spring? Put them all into
two lots.

but may have contributed to the further clarifica—

tion of the test items. Essentially, the subject was informed that

he had to deal with groups, as opposed to just describing the ducks.

These predicates describe the extension
The concrete items were used in their original

however the story items were

In addition,

to be used only if

144
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The concrete test items were based on Patterns I and IT (see
Figure 16), while the story test items were based on the passage

The Ducks Arrive in Spring. 1In the concrete situation the categories

available were color, shape and size. In the reading situation the
dichotomous classes were to be constructed from the categories stated
in the story, time of arrival, place of arrival, and feeding habits.

The predicate

that were to be constructed in each case were the
- .

L

‘expénSiQ _H Jl@tegories: red and yellow; large and small; round

-

and yquaéé'h h 'ﬁérs\andndiving ducks; early and late; and .

b 3.

] :‘.' VéSJO

n, 1969:160) .
)

L . .
arizes the classes, categories and predicates

L
required in each éaso.‘ In addition, the comparability of the items
caA also be examined in Figure 25 The categories available in each
situation are interchangeable.

Rawson (1969:161) notes that the specific items involved méy
not necessarily be comparable, however the kinds of decisions required
‘in each case are the same for the concrete and reading situation.

COMPARABILITY OF CONCRETE AND STORIES TESTS:
MULTIPLICATIVE CLASSIFICATION
Matrix Structﬁre

Test items XIV and XV were useq to assess this dimension of

classification in the concrete situation. Test items IX(1l), X(1) and

IX(2), X(2) in Story I, The Ducks Arrive in spring, and test items

II(1l), II(2) in Story II, Jim and His Garden, were used to assess

this dimension of classification in the reading situation. In this

dimension of classification ‘the subject was required to abstract the
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critical properties, multiply these properties to form new classes
and position the classes in a matrix structure. However, as Rawson

(1969:102) sugges€§7 this may not. necessarily be the operational order
used by subjécts to solve these problems. >

Test items Ik(l) and X (1) SCO.were édopted diréctly from RaWSOﬂ\
(1969:330), and test items IX(2) and X(2) SCOwere added to the original J
format. Test items IXCé) and X(2) Sco were'primarily a repetition
of the original matrix question.' In addition to the question being
repeated, the researcher stated all the necessary information to thé
subject considéred essential to sqlve the problem. Thi; repetition,
of all the. essential-information, was used in an attempt to egsure
tha? the subject had access to all the necesséry information required
to solve the problem. ’

Story II and test items II (1) and‘iI(2)\were.designed Ly . the
researcher in an attempt to make the “4wo conditions, concrete and
story, more -€quivalent. ‘(Appendix B)

The comparability of the items IX(l)) X (1) SCQ, Story I, and
items XIV and XV CCO may be examined in Figure 26 and the comparability
.of the concrete items and the items II(1l) and II(2) SCO, Story II; may
be examined in Figure 27. N

The items in the two areas, ‘concrete and story, involve
essentially ‘similar dimensions of classification. However, due to
the nature of the reading t;sk, the extent to which the subject placed

the multiplicative classes in a matrix structure could not be assessed. .,

This is considered to be an essential difference between the two

situationss« ncrete and story, and is considered to be a limitation

I
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both in Rawson's study and in th+ present study. Suggestions as to

how this limitation could be partially eliminated will be presented

"
in Chapter VII. -

Intersection

The operations involved in these test items are essentially

the sam% as in matrix structure, exsspt the subject is not requir«

.

to place the multiplicative glasses into a matrix structure. Test

‘it‘ﬁs XVI, XVII,s XVIIT and XIX CCO were used to assess this dimension

'df;classiﬁication in the concrete situation. Story III, A City of

; Lonhg Ago, queﬁtions II(1) and II(2) and Story IV, The Twins, questions

IT(1) and II(%) Qere useddin the reading situation. 1In this case,
Story IV and éuestiOL; I1(1) andiII(2) were constructed by the
researcher and added to Rawson's (1969:330,334,335) format. Question
II(2) consisted of the repetition of the essential data tgb
solve ;hé prob{pm and a restatément of ques£ion II(iZ. It was hoped
by the res. - her that this procedure would more readily permit the
subject to gain access to the information required to solve the
problem. (Appendices C and.b)

The comparability of the items in the reading and in the

concrete situations may be‘ékqmined in Figdre 28. This assessment

of Figure 28 suggests that the level of comparability between the

- concrete and the reading situation in this dimension of classification

is satisfégiory. » . : 3
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-

ADMINISTRATION PROCEDURE

Each subject was individually assessed, and assigned randomly
to the treatment conditions. o,

Priér tobeach testing session the subject was preseﬁted with
a brief ové}viéQ of the tasks he was expected to do. The ﬂubje;t
was also encoufaged to ask questions if he had difficulty understanding
any of the test instrucfions. The, instructions were given verbally
by thé-researcher as stated in Appendices A, B, C, D, E and F.

The test items wereAdivided into seven major units and randomly
administered to ecach subject. ThHe units were: Story I, Story 1I1I,
Story ITI, Story 1V, Additive Classification CCO and Mdlt}plicative_
Classification (Matrix) CCC, and Multipiicatiye Classification . (Inter-

?

section). Initially, in eéch testing session, the subject was presented:
. [ @

with the Pigit Span Subtest.. In an attempt to assess the subjects'

rate of reading,.all subjects were timed in eagh of the reading

situations. VT ¥ o

. J
The specific questions and queries used in each task are

o

given in Appendices A, B, CS D, E and F. In addition,the specific
presentation of tWe concrete materials is stated in Appendices E and

F.

CRITERIA FOR SCORING TEST ITEMS ' B o

The criteria for scoring the test items were devised principally

from the critérha*Etablished by Piaget and Inhelder (1964:59-118,167-

<

184) and Rawson (I%F9:336—338). An attempt was made by thé researcher

to construct criteria that would - rovide both a qualitative and’

¥



quantitative assessment of, the subjects' performance. (See Appendices
A, B, C, D, E and F.) .In turn, subjects were réquested to provide an
explahation for all responses except responses to literal compre-

hension questions.

Additive Classification

Construction of classes. In the CCO condition the subject's responsc

had to meet the conditions a-e as stipulated. TIn addition, the

responses for both the covered and uncovered situation had to be
: ALY R e
T A
L :

correct for full credit (Appendix E). 1In the SCO condition, the
subject's response had to consist of one ¢lear attribute directly

confined to the subordinate class and one clear attribute directly

confined to the superordinate class (Appendix A).

Class inclusion. In both the CCO condition and the SCO condition

both the response and explanation haq to be correct for full credit.

" “Both the response and explanation were required to meet the specific

criteria as stipulaﬁéd (Appendices A and E). .

Predication. In the CCO condition the attributes of the dichotomous

classes had to be clearly stated. Each attribute stated correctly,

and. identifying a dichotomous class was credited as oﬁe point. The

responses were ;ategorizeq into six specific response’types(AppendixA).
In the SCO éondition the attribﬁtes of the dichotomus classes

ed clearly. Again,each attribute stated correctly

also had. to be stat
: ' ¥

and_identifying a dichotomous class was credited as one point. The
SRty

- ?responses wpie éategorized into six specific types (Appendix E}.
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Mﬁltiplicative Classifiration \
Matrix. In both the CCO and SCO‘condition,the explanations and
responses were categorized according to specific types of responses.
Thcﬁgcsponses for Story I.SCO were categorized into 11 types
of‘responses, and for Story II SCO,15 types of responses were possible.

!

These are defined specifically in Appendices A and B.
i .

In the CCO condition 15 types of responses were poésible.
These are defined in Appendix E. v

The criteria for the assessment of theée responées were based
on the criteria devised by Piag:'t and Ighelder'(l964:l67,l7l).

A total score of twovwas possible for Story I, and a total
score of four w&s possible for the cérrect solution in Story II.

In the CCO condition a total score of four was possible. (Appendices

A, B and E.)

'R
Intersection. In both the’§CO$§§a CCO condition, the respdnses wef&f
categorized into ﬁine specificvgipes (Piaget and Inhelder, 1964:176-
184). (Appe?dices C, Dand F.) =

. The total possible score for the ,SCO condition was two and

vfor the CCO condition, the total possible score was two. In the CCO
condition, the responses to both questions XVI and XVII had to. be
correct to receive credit. The same was applicable to’test items
XVIII and XIX.

Table 12 provides a summary of the range of scores for the

specific dimensions of classification.
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Table 12

Total Scores for Dimensions of Classification '

Range of Scores

Dimension of

Classification CCO SCO
_ |

Additive Classifigation , 0-16 0-21

I. Construcéion of Classes 0-2 0-6

II. Class Inclusion i 0-8 0-9

III. Predicates,’ . . : 0-6 0-6

Yo

Multiplicative Classification ' 0-6 0-8
IV. Matrix 0-4 ' 0-6

i. Intersection 0-2 0-2
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SUMMARY

The research instrument is comprised of two major conditions,
concrete and reading, and two primary aspe?ts, additive and multiplica-
tive classification. The additive aspect of classification is éomprised
of three major dimensions, c{ass construction, class inclusion and
predicati:~, and the multiplicative aspects is comprised of the major
dimgnsions, matrix class structure and intersection. (See Appendix H
for a summary of test items adopted and adapted from Rawson (1969) »nd
test‘itehs constructed by the rgsearcher.)

In general, as indicated by the syﬁbolic description of the
test items, the tests are considered céﬁparable in both the reading

"and concrete situation. The administration and scoring procedure is
only briefly outlined.‘ However, the reader is referrgd to Appendices

A, B, C, D, E and F for a more comprehensive description of these

pProcedures.



CHAPTER VI
FINDINGS OF THE STUDY

The purpose of this study was to assess and measure the extent
to which éixth grade more proficieﬁt and less proficient readers,
age 11 years l‘month to 12 years -4 months, couldbperform the Piagetian
operations of classification in both a reading and concrete situa-
tion. -

This purpose 'resulted in the generation of four research
questions and hypotheses.

Research Question 1

R
Will the mean performances of the more proficient und the less
proficient readers in the additive concrete tasks of classification
not be significantly different?

Hypothesis 1

The mean performances of the more proficient and the less
proficient readers in the additive concrete tasks of
classification will not be significantly different.

(p >.01)

Sideg

o

Research Question 2

In the additive reading tasks of classification will the mean
performance of the more proficient readers be significantly
higher than the mean performance of the less proficient readers?

G
Hypothesis 2
In the additive reading tasks of classification the mean
performance of the more proficient readers will be signifi-
cantly higher than the mean performance of the less
proficient readers. (p < .01)

-

Research Question 3

Will the mean performances of the more proficient and the
less proficient readers <in the multiplicative concrete tasks

~

157
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of classification not be significantly different?

Hypothesis 3

The mean performance of the more proficient and the less
proficient readers in the multiplicative concrete tasks
of classification will not be significantly different.
(p > .01)

Resea¥ch Question 4

<o
In the multiplicative reading tasks of classification will
the mean performance of the more proficient readers be
significantly higher than the mean performance of the less
proficient readers?

Hypothesis 4

In the multiplicative reading tasks of classification the
mean performance of the more broficient readers will be
significantly highéer than the mean performance of the less
proficient readers. (p ¢ .0l) :

The findings will be presented in direct relatijion to these
research questions and hypotheses. fThe findiﬁqs related to research
questions one and two will be presented first, for both the more
proficient and less proficient readers in terms of the following
three dimensions: ' R

I. Construction of Classes CCo, 'sco

IT. Cle#s Inclusion . CCO, sco
III. Predication CCO, sco
The results of thes ‘ree dimensions will then be summed and presented

as the additive aspect of classification.
The next two dimensions to be bPresented for both the more
profiéient and the 1es$;proficient readers will be:
.IV. Matrix CCo, sco

V. Intersection CcCo, sco

The ﬁllts of these two dimensions will also be summed and pPresented

Y .
‘ %

rd

s %

g
%
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as the multiplicative aspect of classification.
These findings will then be directly related to research ques-

-

tions three and four.

Initially, a descriptive procedure will Ee used to present
the findings related tg the research questions one to four. Following
this there will be an analysis of the findings and then a discussion
of the findings and statements of support.

Findings related to literal comprehension rate of reading and
subject's performance on tﬁe digit span subtest will follow under the
ﬂeadings for cor;elations, clagsification tasks, memory, rate, a

intelligence and classification tasks.

CONSTRUCTIC CLASSES é :,"\

Table 13 presents the total number of correct responses for

&

\\»-—6

both more proficient and less proficient readers in the reading and
concrete situations. As indicated by the results, the more proficient
readers as a wholetwere able to coﬁétruct more classes than the less

. 4
proficient readers, in the reading situa‘ion. Even though the

pal

differences are small, 89 perc§nt for theimore p;oficient readers

and 75 percent for the less proficient readers, the results sugg;st

tha; the less proficient'readers expérienced more difficulty with this

task than the more proficient readers. Relative to théir perférﬁéﬁée
— in the concrete situatioh, the more proficient readers' total per-

centage correct did not appear to have afoppéd appreciably in the

reading situation. However, the drop in total percentage correct,

from the concréte to the reading situation for. the less proficient

N



Class Construction Responses (CCO amdl SCO)

Table 13

Readers

CCO
Total Number Cc.

(Total Possihle =

More Proficient

ot

40)

Peaders

SCo

Total Number Correct

(Total Possible

220)

40 (100%) - - 107  (89%)
(n = 20)
J
Less Proficient 39  (98%) 90 (75%)
(n = 20)
.

160



A . ' 161
.‘;
readers, appears to be far more extensive. Both groups appeared to

perform almost equelly,as well in the concrete situation.

Class Inclusion

The assessment of Table 14 indicates !, . the more proficient
readers performed better than the less profi- nwi readers in both the
reading and the concrete situation. Re ive to their performance

in the CCS situation, both groups performed far less well in the SCO
situation. It would appear that both groups found the reading tasks
to be abpreciably more difficult ;han the concrete tasks. However,
the less proficient readers found eoth tge concrete ane reading
tasks more difficult. This and the low performaﬁce in general on

these ¢lass inclusion tasks would suggest that these dimensions of

classification are not vet operational for the less proficient readers.

Predication (Construction of Dichotomous Classes)

An attempt was made by the‘researcher to categorize the 60
responses per reader group into six different categories.l These
types of categories were generally based on Piaget and Inhelder's
(1964:48) characteristics of classification. This‘procedure was
purely exploretory, and it was hoped by the researcher that the
specific categorization procedﬁre-used would provide a more qualitative
analysis of the subjects' responses. Furthermore, it is. not suggested .
that these response categories shouid be viewed‘as distinct sub- |
stages of development in this dimension of ciassification. However,
an analysis of the trend of the responses may lend insight into

general subject performance.
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. Table 14

Class Inc%psion {CCO and sco)

P —

by Readers

—_—
CCO SCO ’

Total Number Correct Total Number Correct
Responses

Responses
Readers“ (Total Possible = 160)

(Total Possible = 180)

More Proficient

145 (91%) 119 (66%)
(n = 20)
Less Proficient 93 (58%) 70 (39%)
(n = 20)

e
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The responses of‘the more proficient and less proficient *§
' . <
readers for each question were categorized in terms of six different
) B

types of responses.. Thése types of responses and, how thef were

scored are specified in ‘Appendix A. As indicated by the réSultsiin.
\} '

Table 15 most of the responses for the more proficient and lﬁfs \
<

prof1c1ent readers, in the contrete situation, tended to be a Type V

»

respornse. ThlS finding suggests that both Qroups may be eaually

‘)
competent in a cla551flcatlon task in which they have to state:a

principal criterion, or cc’lection, and form two dichotomous,classes

in a_concrete situation. However, the performance of both groups:

dropped substantlally in the reading situation. .
é

In the reading situation;Typ» T nses were more numegous,
" 1 , . ) { . )
for the more profi®ent readers than less proficient. The .

range of responses for the two groups aISO tended to differ. -The:

less prof1c1ent readers appeared to pfbvide mo pe I responses 2-4.

Lox v "*(

',m\.c’ )
(a responseﬂin hthh none of the threp major collectlons or crltenla

are Adentlfledg than the more prof1c1ent readets. In addition, as

s 2

1nd1cated by the NR\%nU 'esponse), 27 for the less proficient : RS
i) .
readers and 6 g@: the more proA1c1ent readers( %he less prof1c1ent T
S0 LY
readers also tended to respond less often s
. . o

Pl

if ~re can assume that these test iteéms are a measure of -
. . .
subject glexibility in constpucting and diChotomiziné‘a g;oup aof
{items, or ideas into more than one collection of dichotomops olasses,
the total‘percentage seores of both groups in‘both the scCo and CCQ

condition would suggest that the more proficient readers tend -to be

. ‘ . N ’ . .
more flexible than the less proficient readers in both conditions. a

y:
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This. is most cvident in the SCO situation( 59 percent for the more

proficient readers &nd 26 peroent for'the less proficient readers%~
\These findings in the CCo condition are generally consistent

with the findinqs reported by Piaget and Inhelder (1964: 209) In

their study irrvolving sbbjectsAB to 9 years of agﬁx the?_gpport that

31 percent of “the responges consisted of two criteria, and 69 percent

: w N . ‘
of the respodSQQVconsisted of three criteria. 1In all 100 percent of
the neSponses con51sted of two or three criteria It should be noted

oW ) - ey ¢ v
that these findin;s eg@;the £i nQ%gds of Piaget ‘and Inhelder are not
. ) . Taa ' e
. . . o N - ¥
direct}y comparable g&i@dﬁ!ﬂe*pEPCciurenused in cdtegorizing the
L . * , st B '
e . . L4
responsesvdiffered for the two studies. The find&hgs of ghis study
) o .« - : “

Cet ey

fﬁ» do support the notxgp tbat children age 11 years 1 month to 12 years

w
4 months shoulq be ‘able to relx on dlfferent criteria to form ‘ ¢

LI . & 4
Y < ' : ) : .

t C A\Kf"'

T > o . ' e . e, ,
oA %Fven though similar operatidns of classification were .involved
? o KR A : S TR o -

>dichotomous classes. T
&G .o ' ]

E . . - . ".'. kY
in the rei?ing situation, both groups appearied to experbﬁ&ée diffigglty

in this condition Furth rmoﬁg the less_profigient readers' -total

percentagg score was lowev-than the more proficient readers' total

-ﬁercenta”ge score.m This suggests that the condition or context may 4
i : " ) R ) ., Copr

'have affected the performance of both groups and appreciabfy affected
‘» . ' . N 'v*;”“' ;‘
the pgrformance of the less proficient readers. This may further .

B < R .
suggest that the less proficient readers may-have access to these
- R | r

" ~

operations of classification in a concrete situatjon but may have dif-

ficulty applying and relying on these operations #n a reading situation.
. s L +, . .
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Sumrmning of Class Construction, Class
Inclusion and Predication

As indicated by the total scores and total percentage scores

.n TaBle 16, the less profigi rcaders as -a group tended to perform
N 5 & “ L s ! ‘bV" ':\0
less well than the more | ient readers as a group on ail the

-

Jdimensions of additive classification. This occurred for both the
. o "

reading and concrete situation. In addition, both groups tended to

perform less well in the reading situation as opposed to the concrete
/ ‘ .
situation. This is evident for all the aspects of classification.
VP

Both groups of readers tended to perform best in the’construc~A
tion of classes, in b&th a reading and concrete situation. The more \
. ¥ . Ast Wﬁx‘}\:
proficient readers,as a whole,per ormed least well in predlcation 1n
. » ’ "“'J

the concrete and reéding gitud@ibh.' The less profieientgﬁeaders,as

" a whole, nerformed least well in- class inclusion in the concrete

L &
M W

situation and éredication in the reading situation.
w d‘Of major inﬁh{est here is the consistent drop of total per- - » o

centage .,scores from,the CCO condition to the SCO-condition for both
. , v o
X.:J‘ v, R » [

the more proficie¢nt and less proficient readers: - Hhis drop in
. . « . K

total scores appears to ke mcre dramatic for the less p?pficient.

“, ¢
remglers. i
iy,
- - i , ’ & «
.Mean Performance - Additive Classification c ) -
4 . ’
« O » Table 17 presents the data related to .the-mean performance aof

both groups. As indicated by the mean percéntage scoxes, the more

Rd

proficient readers, tended to perform better than the less prof1c1ent e

- .
~ 50
readers in both tke concrete and reading 31tuation The readers‘iqﬂ

both groups in general performed less wé?& in the feading situation

. \ ‘ /

'
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~

»
Table 16
‘Total Score Additive Classification, for Readers,
" in CCO and SCO
Y
" More . Less
Proficient Readers Proficient Readers
. - ‘Total . ] Total %
Dimension of Classification Score Score Score Score
A <
CCo: |

' b

I. Construction of Classes 40 100 39 98

II. Class Inclqsi‘off"; v 145 90 93 58

III. Predicatich =~ | 102 85 94 78

.

: S~ : . ,:")'b
0 "Additive Classification 287 v 90 226 G (;%1
o . - ' T LI N

o

I. Construction of Classes 1101 89 - ~~90 75,
II. Class Inclusion - 119 66 70 .39
. R o - .
ffi. Predication ' 91 59 27 23
Additive Classification 297 71 187 45
: !‘ ot
” ’ : , - - ,
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Table 17
o
Mean Performance and Mean PercentagF Performance 3
Additive Classification for Readers in 95
. CCO and .Sco
~ (i) )
Y ,
. ! ; v \V' '
e Mean Percentage Standagd
-, Mean Score Score - Deviation
o : ~ g ‘ TR : —
i ccor ¥ ) . T - )
"o v G 3 ] ';-‘ .
More ProficientARéaders 14.40 ’ .9001 ..087
Less Profléigpt Readers 11.30 5 . 7064 S “.154
a . . o .
) TR .. ; ﬁ’
SCO: N Vs A
More P;oficiént Readers 14.85 .7072 .166
Less Prof{cient Reader.. 9.35 . 4452 A .146
\ - .
Total Possible Score for CCO = 16. ®
. - 4 oy
Total Possible Score for SCO = 21. - Rt
3
0 ' N
L]
/ )
. i
T



as compared to the concrete "situation. However, the drop in mean
: ' ¥

percentage s... -, 1., the less proficient readers was somewhat more

extensive. anal ..s5 of the mean performances may suggest that

thei.more proi «i.- tcaders may be more competent in relylng on the
i

operations of cla551f1cat10n than ‘the less proficient readers in the
Cco condrtlon.. ?hey»may also be more competent than the less

. AT }’ ..‘ )
broficient readers in relylng on these operations of classxflcatlgn

e

in the SCo COndlthn However, as 1ndlcated by the drop in the mean

19 e

performance for both qroups in. the SCO condltgon, the context in

*
<3 A v

- which, these operatlons had to be performed MEy have affected‘vh

.‘- ‘-) ’

subjects performanct Essentlally,both groups appeared to exparlence

-more- dlfficdﬁty 1n relylng on these operatlons of c1a551f1catlon in

. m“ - - - o ) s L

) 2, ) |
~*the SCO condltlon o e . - ' - R ' :\t
- . ] ! v ) U

5

\:MULTIPLICATIVE‘CLASSIFICATION

Tables 18 and 19 present the nnmber -of types of responses and
@ »
the total scores for both the more prof1c1ent and less proficient

\

*. readers in a concrete and reading situation.. The scores of both

’ 4+ (

groups of readers in the cco condrtlon differ only sllghtfy " Most
™

of the responses, "85 bercent for the more prof1c1ent and 88 percent

- "

for the le proficient readers, were of a Type VIIa. a Type VIZa

I4

response,konsisted of the‘following: four major multiplicative classes

~ -
- - . -

were stated, all the correspondlng dichotomous classes of the major
collectlons are stated and the two major correspondlng collections

are also stated (Appendicqs A, B and F). The performance of both
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groups would :uggest that the opeﬁa}¢ons of classification are

[N

. Yag 1 }:
operational and correspond to Pfﬁ%et and Inhelder's Stage III
development :n classification (Piaget and Inhelder, 1964:169).
However, as indicated by the results in Table 19, in the

reading situation the total scores of the two groups of readers
9

differ substantially. The total scores of the more proficient readers

in both Story I and Story II are higher. This may suggest that the

. \ ‘&a:k’
more proficient readers are more able to rely on the.operations of

classification in a reading situation than the less proficient

readers. In addition, 69 percent of the responses of the more pro-

ficient readers in Story I ranged from a Type V to a Type Vb response.
However, only 13 percent of the responses of the less pféficient

R .
readers were in thgrf‘ft,,ilgame range.&n terms of Story II, the types of
jﬁéﬁ%xw ‘ N .
responses were genegﬁt’yﬁ§catté(gd and ranged from Type I to Type VIIa

. A i . .
for both groups of readers. Type III, IIIa, IIIb, and LIIc scores -

‘tended to account for approximately 72 percent of the less proficient
readers' responses. However, only 52 percent of the more proficient

readers' responses were in this range. In terms of the more pro-

21 -

ficient readers, 44 percent of the resp02§es ranged from Type IW tO':%
g v

.

Py o~
N P ) , .
Type VIIb wEereas only 15 percent of the less proficientAggaders'

'

‘e

. ) . . %
responses were in this range. These results, in general, would suggest
that the more profidient readers performed better, both qualitatively

and quantitatively than the less proficient readers in this dimension

[ A%

of classiffcation. The results tend to support Piaget and Inhelder's

. -
-

viey of matrix classification.' Piaget and Inhelder (1964:169) sSuggest

¢ . . .
that Type III responses would develop before Type VII responses. The

4+
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al

-«

clustering of responses for the less proficient readers in Story II

would provide some support for this clain.

Intersection

As indicated by the total scores in Table 20, the less
proficient readers performed slightly better than the more proficient
readers on the concrete tasks. In examining the types of responses,
both groups of readers appeared to find question XVI the most diffi-

cult. Comparing the subjects' erformance on items XVII, XVIII and
] B

4 9

XIX to their performance on item XV7I suggests that the subjects may

have been initially confused by the .hatiire of the task. This was
-

further evidencediby the large number of random responses to-the test

iltem and thevhigh rqgg‘uof@success_to iweme XVII, XJ’%I _and XIX ‘As
e " . r-'*‘\ . ’

indicated by the total types of resp0nseQ,rfMQ majé&cty of the
K

responses for’both groups of readers tended +to be a Type VIII response,

v

71 percent- for the more proficient readers and 66 percent for ,the less
»from a Type I b&
. - 'J‘

Plaget and Inhelder (1964:178) found that 17. S% of the responses

“pe

proficient. The remainder of the responses raf’

a Type VII for both groups.

of 9 to 10 yea! lds matched only dne, collectlon and 82.5 percent

e

of the responses matched both colleE!;ans. In)this study, 20 percent
. : . +

: $
of the responses of the more Pproficient readers matched only one

" -

collection (Type I-1IV), and 80 percent of the responses matched both

L

collectlonsn&TyPe V-VIII) %n terms of the less proficient readers,

23 percent of the responses ranged from Type I-1IV and 77 percent rangeﬁ
. N g

from Type V-VIII. The findings c1ted in this study tend to be supported

by results reported by Piaget and Inhelder (1964 178).
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In addition, Piaget and Inhelder (1964:184) found that 50 per-
cent of the responscs of' subjects aged 9 to 10 were correct (Type VIII).
The findings of Piaget and Inhelder arée consistent with the findings
in this study (48 percent for the more proficient readers and 50 per-
cerit for the less proficient readers). However, due toithe initial
confnsion with item XVI, the extent to which the performance of the

p ' . . ] .
subjects in this study is comparable to the performance of Piaget and*
‘
Inhelder's subjects isw not known. It appears that the scores of both
vy

-grodps may have been’ somewhat depressed by- this initial confusion.

‘Consequently, it could be conceivable that these subjects may score.

wf b g -
B hlgher another tlmeL . " -V i
- o

As indicated by Table 2I, in the reading:situation the more ~_ -
. ”{ﬂ .

., proficient readers as a group scored much hlgher, for both Story IIr .

“ . - -

d Story IV than the less prof1c1ent readers. For Story III, 57

percent:- of the more proﬁrflent readers' replles consisted .of a

* R

B
Type I1I1 response, howﬁwer less than one perc@nt of the responses

]

for_the less‘pr0f1c1ent readers consisted of this responsevtype.
?he majority of "the less proficient readers' repiies, 55 percent,
,consisted of a Type‘II response. . ) : &

As inGﬁcated'by the total types of/responses-for the‘two

v

groups of readers on Story IV; the majority of thé replies tended to.

B
A 4

consist of Types VII and VIII. However, the response types were

. 'reversed for each group. Essentially, for the more proficient readers,-

36 percent and 50 rercent of the responses consisted of a Type,v&l

]
and Type‘VIII response, respectlvely Thls is compared to 61 percent

and 18 percent for the less prof1c1ent readers.

(
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in both readiné situations; 67 percent and éb bercSPt ofytﬁe
re§poﬁses of the more proficient readers matched both collectiéns.
'For,fhe less proficient readers, 10 percéﬁt and. 85 percent of‘phe
responses matched.both collecéions. In genéral, this'devel pmental
‘Jtrend would be consisten£ with that bfedicted.by Piagét an 'Inhelder
(1964:i69). However, in.Story III only'iO percent of the léss
proficient readers' responses matched béth.colléctions. This may

suggest& that these\réaders expressed difficulty in applyinq\fhese

operations to the reading task. o ,
Summing of Matrix Classification ‘
and Intersection . . .

* As indicated by the total scorés and fotal pgrcentage score
in Table 22, the‘iess proficient readers performed4élightly\better
than . the méré proficient readers in'thé concrefe tasks. Both groups
appeared tq experience’qdfficulty with the intersecgion task.' This
difficulty méy héve been due to” the subjects initially,not under-

standing the nature of the task. However, since the fiﬁdings were

N

N

consistent with those reporteg by Piaget and Inhelder (1964:169),

this difficulty may also have been due to these dimensions of classi-

fiéation not as yet be;hg fuily operational for these groups of
;readers. Iy furthef cémparing the high number of correct reéponses

' to test items XVII, XVIII and XIX to the low number of correct
responses to test ;tém XVI, it appears evident to the researcher
that item XVI may havelnot been a valid indica.or of subjéc£ perfor-
_mance. in simple multiﬁ}ication. It seems conceivable éheﬂ that this

dimension ~f classification was operational in the concrete situation

177
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Table 22

Total Score Multiplicative Classification for the More S .
Proficient and Less Proficient Readers
in CCO and SCO '

More - Less
Proficient Readers Proficient Readers

, rotal % Total %
Dimension of Classification Scors Scorh . Score Score
7
ccot ‘
IV.. Matrix ' 67 84 70 88
V. Intersection . 19 .48 ///;; 50
Multiplicative . N
Classification 86 72 90 75
. | , J
SCO:
IV: Matrix - 73 61 .32 27

V. Intersection 32 « 80 7 18

Multfglicative
Classification 105 o 66 39 24
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for both grdups éf readers.

In tﬁe reading situation ého more proficient readers perfdrmed
better than thet less proficient readers on all dimensions of classi-
fication. .Hd@ever, the total percentage score for both groups is less
ih the reading tpan in the concrete situation. This drQp appears to
be mostad;amdtic for the 1e$s proficieﬁt readers. This suggests that
both groups of;readers may have experienced difficulty in applying
these operations‘of classification to the reading situation, however
the less proficient readers may have expe?ienced apprgciably‘mOLc

difficulty than the more proficient readers in applying these opera-.

tions to the reading tasK.

N

Mean Performance Multiplicative Claséification
Table 23 pregents the data related to the mean performénce of
Both groups. As indicated by both the mean percentage score and fhé
mean score of the readers in the CCO.conditiqn, the less proficient
readers, on the average, éerformed slightly bet£er thag the more
proficient readers. However, in the SCO'situation, the average
performance of the:less proficiént.r;aqers was substantially lower
than the mean performance of'the‘more proficient readers. This may

B . . ,,
suggest that the less proficient readers experierze more difficulty

in relying on the operations of classification in the reading situation.

ANALYSIS OF VARIANCE

A two factor analysis of variance with repeated measures was

used to test hypothesés one and two. The two factors consisted of

.

() groups (MPR, LPR) and (B) treatments KCA, RA).‘ It was assumed

‘.



Table 23

P .
Mean Performance and Mean Percentage for More and
Lss Proficient Readers ¥n Multiplicative
Classification in CCO and SCO

o

v Mean Percentage Standard
Mean Score Score Deviation
cco: ¥
More Proficient Readers 4 00 .7165 .259
T
Less Proficient Readers ~°4.450 .7416 .171
! {
SCO:
More Proficient Readers - 5.250 ' .6563 " .233
Less Proficient Readers 1.700 .2125 137
Total Possible Score for CCO = 6.
Total Possible Score for SCO = 8.

180
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¢

that the measures in factur B were repeated. The Newman-Keuls method

was used for the multiple comparisons of means (Winer, 1971:442,525-539).
. . : \
Table 24 presents a summary of the mean percentages for the two groups

under separate conditions.
S

To test hypothrses three and four the same procedure was’ adopted.

¢

In this analysis ofvvariance the two factors consisted of (a) groups

(MPR, LPﬁ) and (B) treatments (CM, RM), and it was assumed that the

\

measures in fdctor B were repeated. The Newman-Keuls mcthod was also

used for the multiple comparisons of means (Winer, 1971:442,525-539) .,
-t

o

4 . 2
. For comparati&e purposes a two sample Hotelling's T~ test and

¢

Welch's t test were used to compare the mean performances of the two

groups (Morrison, 1967:117; Ferguson, 1971:155).

Assumptions of Analysis .of Variance

. \
The analysis of variance makes three major assumptions con-

cerning the nature of the data to be analyzed:

1. The distribution of the dependent variable from which
) 1

the sample& are drawn is normal.

2. The variances in the populations from whi¥ch the samples

are drawn are equal.

3. The effects of the various factors on the variation are

additive. , - 7 _

{p ﬁe;ms of gﬁe first fassumption, the samples were fairi&
small. Ferguson (1971:219) notes that it is usual}y nnt possible
to rigorohsly démonstrate ;he lack of normality in this kind of
daté . . ‘ | : . ~
In an attempt to assess the extent to which the vafiances of

the groups were equal, the F-test was used. Two of the F-tests were

,
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Table 24 ‘ : &
Mean Percentage Performance for More and Less
Proficient Readers in Additive
Multiplicative Classification
CCO and ScCO

Additive ) k ltiplicative-

. "o Classificatidn ‘ Classification
Concrete Reading Concrete Reading

” -
More Proficient ‘
Readers (a) .9001 (B) .7072 Yc) .7165 (D) .6563
. . y ) y P
~Less Proficient
" Readers . (E) .7064 (F) .4452 (G) .7416 (H) .2125
>
~ LY
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significant.: These were A-E and D-H (level of significance p < .05).
This indiéates that these twb variances are ﬁot homogeneous. The
variances for B-F and C—G.were considered homogeneéus (level of'
significance P < .05). Howevef, as éé;s (1963:408) "notes, ﬁhe
possible consequences of non-homogeneity of variance will be minimized
if the numbers per cell are eqqal. The cells'iﬂ,ﬁhis stﬁdy each cén:'
sistéd of 20 subjects, therefore it was felt by the researéher that.
this departufe from homogeneity may not have lea to results which
Qere seriodsly in error.

In terms of\additivity,as Ferguson (1971:219) suggests,
thefe are no grounds to:suspect the validity of "this model. In
general, as Ferguson (197;:220) suggests, most real data qnly roughly
satisfy the assumptions of additivi;y, homogeneity, - and normalit:
In addition both Winer (1962:305) and Ferguson (1971:219) note
that the analysis of>variance is quité robust and reasonable
" departure from these assumptions should noé 51gn1flcant1y affect: the
validity of the 1nferences drawn from the data.

It was felt by the:researéher that the,daté in this study

-

reasonably met the assumptions. In addition, a number of additional

precautions were taken:

N - - /

1. Percentage mean performance was used as opposed to raw
score mean performance.’ o AN

2. The level of sigpificance for the source of variation,
treatment, groups and interaction was set at p < .01l. |

3. The Newmanfxeuls method waé used té compare fhe méans o§

groups and treatments. A conservative level of significance, P < .01,
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was used for all comparisons.

4. A two sample Hotelling 72 test and a Welch's L test was

-

. '
used for comparison purposes.

Table 25 and Table 26 present a summary of the analysis of
variance for additive and multipliéative classification. Table 27
) &
presents the post hoc comparisons, Newman Keuls method, and Figqre 28
presents a graphic representation of the means for factor A (Groups)

and factor B (Treatments) for the analysis of variances, ‘additive

and multiplicative classification.

]

Analysis of Variance: Additive Classification

As indicated by the results in Table 25, thé'N main effect
groups, F = 39.931, and 'B'main effect'treatmepts,_F = 63.340;'are
all significant (p < .0l1). This suggests thét the effect of the
treatments in general differ significantly for the two groups. In
addition, the :esults further indicate that the treatments within
groups also differ significantly. This indicates that the treatments
.in themselves are ?iffering across groups.

The analysis of the mean comparisons iﬁdicates thaf with a
conservative leyel of significance,'pf< .01, the groups differ
significantly in their mean performénce on additive classification®
concrete (A, E) and additive classific#tion reading (B, F). The mean
‘treatment conditions (n, B) and (E, F) of the more'proficient and
less proficient readers also differed significantly (p < .01).

(See Table 27) /

o
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-

Summary of Analysis of Variance, More Prof cient and Less

Proficient Readers Additive Classification

Source of Variation . 8S ~ br MS F Be)
Between Subjects 2.026 39
'A' Main Effects 1.038 1 . 1.038 39.931 0.0000010
Subjects within
Groups _ 0.988 38 0.026
>
Within Subjects - 1.673 40
'B' ‘Main Effects 1.031 1 1.031 63.340 0.0000006
‘a*B' Interaction 0.023 1 0.023 1.432 0.2389270
'B' x Subjects _
within Groups’ O.§l9 38 ° 0.016
\

18
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Table 26

’

summary. of Analysis of Variance, More Proficient and Less

Proficient Readers Multiplicative lassification

13

Source of Variation SS- F p
Between Subjects 4 22740
'A' Main Effects 03876 17 871 0.0001432
Subjects within - .
Groups ~ 1.863 38 0.049 ,M._

, P
Within Subjects 4.359 40 1.737
'B' Main Effects 1.737 1+ 1.099 43.335 0.00000006
'A*B' Interactjon 1.099 1. .o40 27.425 0.00000067
'B'x Subjects
within Groups - +1.523 38




Table 27

Summary of Comparison of Means, Newman-Keuls Method, for

Groups and Treatments Additive Classification,
~ Multiplicative Classification

Treatments

Groups
(MPR, LPR) (Tasks)

Additive Classification:

Means ) ~ Means
(CA) A-E .9001-.7064 p < .01 (MPR) A-B '.9001-.7072 .01
(RA) B-F .7072-.4452 p < .01 (LPR) E-F -.7064-.4452 .01
Multiplicative Classification:

Means .
(CM) C-G %.7165-.7416 p > .01 (MPR) C-D .7165-.6563 .01
(RM) D-H .6563-.2125 p < .01 (LPR) G-H .7416-.2125 .01

187
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Analysis of Variance: Multiplicative
Classification

The fiqures in Tablr 26 indicate thé 'n! main’effects'P - 17.871,
‘B! main effects F = 13.335 and A x"B' Lnneractiqn F - 27.425 are
all significant (p < .01). This suggesté that the effect+ of the
‘treatments (tasksviﬁ general) diffor significantly for théftwé groups,
however the effect of the;specifiu treatments differ for each Qrdhp.
The results further indicate that the treatments wiéﬁin groups also
bfdiffer significantly. j

The analysis of the mean éo&péfisons i#diga£es that with- a
conservative test of significance, p < .Ol,'tAg groups differ siqnifi—
cantly in their mean performance in reading ﬁplgipliéation (D, H) . o
The groups do not differ ;ignificaﬁtly\in their performance on the

concrete multiplicétion tasks (G, C). (See Table 27)

The mean treatment conditions of the more proficient readers

» . .
B

(C, D) did not differ significantly, however the mean'performances of
the less proficient ;eade;éq multiplication concrete (G) and multi-

‘plication reading (H)}, did differ significantly.

Hotelling's 7° Test and Welch's t Test

o

These procedures were used to check tHe vé}iditywqflthe;reéults. .

Lo i L . . ’ Do 12
obtained in the initial analysis of variance. . The F ratio for the T
test was 19.0126, p =~iOOOOQl. This indicates:that if‘aii‘the'tasks'

~

in each group are taken simultanequsly} the two groups are signifi~
cantly different. The Welch's ﬂ test for independent samples was

used to assess which four means may the'contribu;ed'fb the significant
2 K \ , ‘ ) '
T . T . . .
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As indicated by the results in Table 28, all the means were v

’
-

‘'significantly different (p < .01) except for the two groups'
performaﬁce in the concrete multiplication tasks.

The statistical findings here, as compared to the findings in
the{analysis of variance and the Néwman—Keuls mean comparison, are
similar. This suggests, that due to the nature of the data, the
assumptions of ! Le analysis‘of va{iance may hot have been extensivély

violated. . ' ™

i

DISCUSSION OF MAIN FINDINGS

Research Question 1

Will the mean performance of the more proficient and the less
proficient readers in the additive concrete tasks. of classifica-
tion not be significantly different?

2

. Hzgotheéis 1
The mean performance:of the more proficient and ;he less
proficient reéaders in the additive concrete tasks of
classification will not be significantly different.

The results indicate that the "two group means did differ
significantly at the .01 level of significance (see Table 27 énd 28).
Theée'statistical findings do not provide support for the hypothesis;
However, both‘groups in generalswere able to perform the ;ajority of
the Qperations of additive classification This is generally'supported
by .« “indings of Piaget and Inhelder (1964), Ahr and Johnson (1970) and
KcIsky (1958). Piaget and inhelder (1964: 103, report 73 percent of the )
res~ nses of 9 to 10 fear oldcsubjects to class inclusion problems were

correc.. In tasksdevised to assess 9 year old chlldrtfjs/knowledge of the

quantifijers ' all" and "some," 81 to 100 percent of the responses were

190



Table 28

Summary of Mean Comparisons Welch t Test for
‘More Proficient and Less Proficient Readers

191

Means Prob Prob
MPR LPR t-Ratio (2 tail) (1 tail)

ca -9001 (A) .7064 (E) 4.7617 * .00004* <.01
RA ©.7072 (B) .4452 (F) 5.1640 .00001 * <.01
CM - 7165 (C) .7416 (G) -0.3533 . -72606 >.01
RM’ . .6563 (D) .2125 (H) 7.1396 .0 * <.01
R . .
Level of significance less than .01.
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considered acceptable.

in tasks directly related to fiexibility\(predicatiPn) and |
class construction, administered to subjects ages B to 9, Piaget and
I;helder (1964:209) report that 31 percent of the total responses
involved two criteria, and 69 pggfent of the total responses involved

. . "\
three critera..

In regards to the fesearch findings of this study, 91 percent
of the class inclusioﬁ respoﬁées for the more proficient readers were
correct and 58 percent of the responses of the less éroficient
réaders were c%psidered correct. 1In addition, 85 percent of the
responses of the more proficient readers involved the use of, three
criteria and 78 percent of the respbnses of the less proficient

readers involved the use of three criteria in predication,

.

The results of this study, as compared to the findingé cited by
‘Piaget and Inhelder (1964:63,103,209) are generally consistent, however
the performance of the less proficient readers in the‘class inclusion
tasks is no;iceably lower. This lgwe§ perfbrmance may 5e due to these
‘studénts not as yet havingixotally developed the.operaﬁioné of-dlass
inclusion. Kofsky's (1968:218) and Ahr and Youniss' (1970:141) findings
also tend to support the-findings §tated here. Kofsky's findings
sugégst that the operations of class inclusion Aay not be fully
developed until aée 11. It seems éohceivable then, that the grouéiof
‘less proficient readers, agedrllnyears 1 month t& 12 Qeérs 4 months may

not as yet have fully operationalized these operations of class inclu-

sion. The high percentage score of the more proficient readers on the



class inclusion tasks sugdests that this'qfo p of readers may have
access to these operations. These results then could suggest that
reasonable access to the operaticns of class inclusion may not be

strictly a function of age, but may be more a

nction of development
in general. Essentially, gluctuationpin individull access to these

operations, in terms of a more general age range, may have to be

assumed. This is partially sujported by Ahr and Ycuniss (1970:134).

They found that correct responses forlolder subjects, aged .10 to 10.5,
on class inclusion tasks tended to range:from 50 to 704percent.

As indicated by the previous results, both the more proficient
and less prgficient readers were able to, perform the majority Qf the
concrete additive classification tasks, however the more proficient
readers performed significantly better than the less proficient
readers. This méy suggest that both droups do not have equal access
to these operations of classification, in tﬁe concrete situation;

- The dimension of classifiéétion that appears to primarily aécount for
this significant differenceé was class inclusion.: This woulé.suggest
that the operations of additive classificatiqn are not as oaerafional
for the less p;oficient‘readers as they are for‘the more prdf%cient
readers. It seems conceivable that these less proficient readers may
experience difficulty in relying on and applying these Qperations irp
the reading situation.’

° Essentially, in terms of reading comprehension, the less
proficient readers may experience difficulty in identifying hierarchical

classes and relations in the written discourse. They may also experi-

ence difficulty in relating first order concepts to second and third



ord;r concépts in a hierarchically ordered system. This difficulty -
with a;ditive classification may also contribute to difficulty in
fihding the main idea éf a pafagraph or passage.and.identifying the
relationships of the suppofting ideas to the principal or super-
ordinate idea. Essentially, as Rawson (1965:62) suggests, the reader
may rély on an usceﬁding technique and sort thé subordinate ideas or
details into little collections and fail to produce an integratea
wholé. He may be inflexible and fail to shift his criteria to: include
all the data and ideas and thus block out .some of the more relevant

information

Theiﬁess proficient reader may also experience difficulty in
detecting the overall organization of the discourse.‘ He may not be
~able to récognize and rely on the subordinate and.guperordinaﬁe
organization of sohq passages to aid in reconstruction of meaning
(Kachuck;nuiMarcus, i976:157).

As Rawson (1965:61) suggegts, certain heuristic structures
are, involved in the development of class relations and higher order-
concepts or classes. These heuristic structures primarily qonsist
of a "what have we here" kind of attitude, or the establishment of
a frame of reference, or universe of discourse. Principally, the
child must'initially scan the objects to be classified and then form
a nﬁmbei 6f conclusions as to which criterion would be most %nclusive.
Here the individuai must be flexiblevand be willing to change the
criteria for classification if the attempts do ﬁot appear to result
! .

ih mutually exclusive classes. If readers have not developed these

heuristic structures in a concrete situation, they may experience

194
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difficulty relying on these structures in a recading situation. It

seems conceivable that these less proficient rpadbrs may have developed.
these heuristic structures for concrete items but may not have

developed them for written discourse.

Research Question 2

. In the additive reading tasks of classification will the mean
performance of the more proficient readers be significantly
higher than the mean performance of the less,proficiept readers?

Hypothesis 2

In the additive reading tasks of classification the mean®

performance of the more proficient readers will be

“significantly higher than the mean perfo;mance of the less

proficient readers. ’

As indicated by the findings in  Table 27 and Table 28, the
mean performance of the more ﬁrdficien£ readers,was significantly
.higher than thewméan performancF of the less proficient reaaers in
the reading tasks 6f claésification (level of significance, p < .01).
These statistical findings support the hypotgesis.

In general, on all dimensions of additi;e ciassification,the
less proficient readers performed noticeably less well than the more
éroficient readers. Most noticeable was their poor performance in
class‘inclusion and predication. For the more proficient readers,
the total percentage of correct responses for class inclusion was .

Y

66 percent and 59 percent .for predication; The less proficient
readers scoredb39 percené and 23 percent espectiveiy.

As indicated by Table 27, the|méa s of both groups‘(A, B)
_ané'(@/ F) are significantly different at the .Oi level of signifi-

cance (p < .0l). This suggests that both groups, in general, performed
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i .
less well in the reading situation than in the concrete situation.

o

'

This may be due to these'éfoups of read;rﬁ‘having significant diffi-
culty in applying.and reiying on the‘operatigns of additive classifica-
tion in the reading situation.’ However, it is also conceivable that
“the performance of these reaaers is affected by the novelty of the
reading maﬁeridl. |

Botﬁ groups experienﬁed difficulty in expliciﬁly relying on
these operations in the reading situation, however the less proficient
readers appearéd ) experienée significantly more difficulty in the
reading situation than the more proficient readeré.

The less proficien€ readers in attempting to comprehend what
they read appeared to experience difficulty in identifyin? c;asses

and relations. They also experienced difficulty.in organizing and

reconstructing nove es and relations. Principally, due to these

readers experiemcing difficulty gaining access to and applying these
oper#fions of classification to a reading E?sk, and in comprehending
what the% read, they ﬁay also have experienced difficul?y in reléting
first order concepts to second and third order concepts. These ‘
reaéers could also have experienced difficuity in aetecting the main‘
idea and the subordinate and superordinate relationship of the idéas
in the passage. Furthermore, if these readers experienqed difficulty
in detecting this relationship 6f ideas and concepts, they may also
experience difficulty in recalling and remembering theseounits of
in“ormation. The performance of the less proficient readers suggests

“hev may not have developed the heuristic structures required to

zhe theme and the universe of discourse. This could have



affected their performance in detecting and fo;ming diéhotomous
classes (prédication).

As indicated by the performance of the.readers in the concrete
situation, both groups had access to the operations of classification.
Howgver, the extent to which thé subjects may havé been able. to |
consistently rely on.these operations to complete the additive classi-
fication tasksvdifféred significantly. It wQuld appear that both
groups experience difficulty in further relying an these operations
of adéitive classification in the reading situation. As indicated by
the mean comparisons within treatments (Table 27) (A—B, E-F), the
mean performance of the more proficient and less proficient readers
is significantly lower in the additivé feading tasks, as cémparea
to the addiﬁive concrete tasks. However, it is conceivable that the
lower mean'performance of thesé two groups in the read’ g situation
may be due Eo the inequivalence of the concrete and reading conéztions.
As discussed in Chapter IV, the éonditions may involve and measure .
sihilar operations of classification, howeQer the content of'the two
conditigns is different; principally, counters in the concrete situation
and birds and ducks in the reading situation. The subjects may have
béen more familiar With thqlconcreté content'than the contgnf in fhe
reading situation.z

It is also possible that both groups of readers when dealing
with concrete items may be able to rély on their heuristic structures,
and operations of additive ciaésification. However, when attempting
to comprehend readihg material, these groups experience diffiqulty

|
relying on these operatiohs and dimensions of classificztion in

197
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detecting the main idea, and the subordinate and superordinate structure
of the reading material. Thesc readers may also experience difficulty
in relying-on these operations to detect the hierarchical relationship

of the concepts implicitly involved in attempting to comprehend what

they read.

Research Question” 3

Will the mean performances of the more proficient and the less
proficient readers in the multiplicative concrete tasks of
classification not be significantly different?

Hypothesis 3 . v # ‘ ' .

The mean performanée of the more proficient and the .less
proficient readers in the multiplicative concrete tasks
of classification will not be significantly different.

As indicatea by the data (Table 27 and 28), the means of the two
groups were qot significantly different at the -01 level of significance
(p <.01). These statistical firlings support the research hypothesié
and are gepefaliy consistent with the findings’of Piaget-and Inhelder
(1964),Shantz(1968)andF&ndiay(l97l). PiagetandInheléer(1964:158)
found that at age 9, 90 percent success coula be expected with matrix
classification, and 50 percent success could be expected for intersection.
This is,ixlgenerql, consistent with the results in this study, 85 percent

for the mnre proficient readers and 88 percent for the less proficient

readers in matrix class structure. In the dimension of intersection
the percentage correct was 48 per%ent for the more proficient readers
and 50 perceﬁt for the less proficient readers. Findlay (1971:98)
found that subjects aged 8 and 10 performed better on maﬁrix multi-
plications than on simple multiplication. Shantz (1968:250) found

that with regards to age, multiplicative ability tended to improve

7
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significantly with age. This was evidenced by the older subjects
performing betﬁer on multiplicative plassification tasks.

These operations and dimensions of classification arelboth
directly and indirectly involved in reading comprehension. 'Thé
direct involvement of these operations is exemplified by the reading
situafion in which the child must create a matrix or intersect class
struéfuxg\}o answer a specific comprehension question, or solve a
problem through use of these structures. This ma;_be the case for
the stories and questions used in this study.

The less direc£ or indirect involvement/pf thesé operations .
may be involved in the reader detecting and utilizing a.matrix class
structure go organize the information he has read, and the under-

y
standing of the conjunction and disjunctive relationships expressed

"

by the connectives "and" and "or." In addition, the reader

may also have to rely on certain heuristic structures. He

Al

may have to rely on hindsight .and foresight and be flexible in the
multiplicative classes he fofms and t;e extent to whicﬁ he organizes
these structures in a matrix class structure. 1In the orgar. ation of
the discourse i;'a matrix, the autho; may providé the ;eader w’th
specific cues related to how the information should be organized, .
ﬁoweQer the reader has to provide the essential logical operations to
systematically organize and comﬁrehend the information (R;wson, 1965;
87). |

| In terms of the qoncepts of conjunction and disjunction, the

reader v have to be able to recognize the three subclasses and the

intérrelationship of these subclasses in the basic interseétion model.

J
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Essentially, the overlapping.class may be relafed in terms of con-
junction or disjunction.

As indicated by the performance of both groups of\réaders in
the conc;éte situation, the readers appear to have reasonable access
to these operatioﬁs and dimensions of>qlassifica£ion in the concrete
situation. It seems coqceivable then, that if both éroups have access
to these operations of classification in one kind of- concrete situation,
-these groups should also be able to éain access to these operations‘in
the'reading situation. However, as suggested by Jenkinson (1976:62)
and Walker (1976:146), the reading task may be more abstract. . This
is due to the fdllowing factors: (1) meaning must be reconstructed
by Hirectly analyzing the written language, (2) reéading material is
more idéational,(3) the written langua;e is comprised of more deeply
embedded ideas and a greater densiﬁy of concepts, (4) the ideas
presented tend to be organized and contained in larger units Pf
thought, and (5) the general ideas are ﬁresgnted in_a more logical
structured man:«r (Jenkinson, 1976:6}-64; Walker, 1976:146); These

factors contribufing to the more abstract nature of the reading task

may affect the performance of the less broficient readers.

Research Question 4

In the multiplicative readin% tasks of classification will
the mean performance of the more proficient readers be
significantly higher than the mean performance of the less
proficient readers? - '

Hypothesis 4

In the multiplicative reading tasks of classification the
mean performance of the more proficient readers will be-

- significantly higher than the mean performance of the less
proficient readers. ° '
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As indicated by the results in Table 27 and Table 28,’theAmean
performance of the‘more.proficiunt ruddérs is significantly greater
than the mean performance of the less proficient readers (p < .01).
These findings would support the research hypothesis. The less
profiéiént readers performed less well than the more proficient
reade?s on all dimensions of multiplicative classification in the
reading situation. The total Qe;ceptﬁge\of cor;ect responses for Fhé
ﬁore proficient readers in matrix class structure and intersection
waé él andISO percent respectiQely. The less proficient readgrs'

N

totalvpercentége score was 27 percent in matrii'clasé Stfucture and
18‘percent in intersection.

Again, as jin the dimensions of additive classification, .
concrete and reading, there is a drop in the total percentage score
from the concrete to the reading condition for both groups of readers.
However, the difference for the less proficient readers appears to
" be far more dramatic. This is evidenced by the significant differences
‘between means G-H for the less proficient readers. The means C-D of
the mora-proficient readers wefe nét significantly different, at thg
‘;Ol level (see Table 27). This evidence suggests that the e
proficient readers may be more able to relx;on the operations of -
- multiplicative classification in the reading situation than the less
proficient readers. However, it is also.concéivagle that the differ-
ence in performance of the two groups may be largely a function of
subjects' familiarity with the content used in tﬁe reéding and
c;ncrepe situation. Essen;iallyiithe/less proficient readers may

have been less familiar with the content of the reading material and

thus. the situation may have -been mor% abstract for them.
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The findings do suégest that the.more proficient readers
experience much less difficdlty in relying on these multiplicative
operations of classification to comprehend the written material and
answer the specific comprehension questions than the less prqficient
readers. The extent to which the more implicit use of these
dimensions of- classification, in matrix structure of prose, heuristics
of multibiicative'classification, and conjgnctive and disjunctive?
connectives m1y have affected the less proficient readers' perforﬁance,
is not known. It does seem conceivable thaf if a group of readers
experiénce difficulty with multiplicative classification in a concrete

situation (a situation involving the more explicit use of these

' *

’operations), these readers may also experience difficuity in a
readi:? situation (involving fhe more_implicit use of thése opefati?ns)._
Essen;ially, in attempting to reconstruct the meaning and comprehend
what they reéd, the 1eés proficient readers méyvexperiencevdifficulty

in identifying the matrix structure Qf the prose, relying on the
heurisfics of mulfiplL@ative classificatioﬁ and understanding the

significance of the conjunctive and disjunctive connectives.

Additional Observation

"With the exception u1£he dimensions of matrix clgssification and
intérsection, for the more proficient reéder;, thé subjects, in general,
pefformed éignificantly less well in all reading situations as compared
to}the concrete situations. (p < .01) (See Table 27, p. 187) . This
may suggest that the reading tasks may have involved more. formal
conditions and may be a>mor¢ abstract task for both groups of readers.‘

“

Es;entially, reading material tends to be more ideational and



*less proficient readers.
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the meaning must” be reconstructed by direétly analyzinq'tﬁe writtcn
language. 1In written discourse the ideas presentea.tend to bé or@anizvd'
énd conﬁained in larger units of thought, and.are presented in a mofg‘
iogical structured manner. The written lénguage isdalso Cthriséa gfy
mére deeply embedded ideas and a greater density of concepts (Jenkinson,
1976:61-64; Walker, 1976:141). These factors contribute to the more
abstract nature of the réadinq task, and may'be reflected in the lower

v

reading comprehension scores, in SCO, RA, RM, by both groups of readers.

CORRELATIONS FOR CLASSIFICATION TASKS

Thé Pearson.prodpcﬁ—momént correlatién coefficient was cal-
culated for the four.treatments. These are additive classification
concrete (CA), additive éiassification reading (RA), multiplicative
classification conérete (CM) and multiplicative c%assifiéafion
reading (RM).. 1In adaition, tﬁé CA and CM scores and RA and RM scores

‘were combined, and a dorrelation coefficient was calculated. All

' LY . .
these correlations were calculated for both the more proficient and

Results

As indicated by the results presented in Table 29, all the

"correlations, except (B-D) (RA), (RM) for'thg more proficient readers

are not significant at the .05 level of significance. This, in general,
may suggest that the tasks or treatments are independent of each other.

The correlations of the concrete condition versus reading condition
. . .

for the more proficient and less proficient readers were .201 and

.293 respectively. These correlations are both not significant at._the

.

L
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Table 29

Summary -of Correlations for More and Less Proficient
Readers in the Four Treatment Conditions

Treatments ° More Proficient Readers Less Proficient Readers
CA-RA { . .219 (A-B) .269 (E-F)
CA-CM .222 (A-C) .381 (E-G)
CA-RM -.115 (A-~D) \ .217 (E-H)
RA-CM ' .203 (B-C) -.002 (F-G)
RA-RM .506* (B-D) ‘ -.176 (F-H)
CM-RM .112 (C-D) .075 (G~-H)
(CA,CM), (RA,RM) -201 (A-B), (C-D) -293 (E-F), (G-H)
S

*pg .05 .444
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at the .05 level of significance. These findings are consisténg with
Rawson's (1969:241) reported correlation of .13 for the same conditions.
‘The correlation of .13 was also not significant at the .05 level of
significance.

The only significant correlation was between reading addition
and reading multiplication for the more proficient readers. This
correlation of .506 was significant at the .05 level of significance.

. This finding was consistent with the findings repgfted by Kretschmer
§1972:S2): He reported a gorrelation of .50 between additive and
multiplicative classification for a group of grade six readers.
However, since the reading materiairand the subjects uséd in this
study differ from Kretschmer's‘study,'thé compar lity of the
results may be suspect.

As indicated by the previous discussibn'of the means (see

~Table 27), all the readers fended to perform less well in the reading
tasks than in the concrete tasks. This is partially reflected in
these correlations. What was suggestea previously was that this may
be due to the readers not having equal access to the operations of
classification in botﬁ a concrete and reading situation. What may
account for this is subject to speculation. Familiérit§ with.the'
content could be a factor here. As Piaget and Inhelder (1964:110)
suggest, the emergence of concrete operational reasoning depends very
cloéely on the.intuitive character of-its conter . This suggests
that different results on ciassifica;ion tasks can result if the

classes to be constructed are more remote from everyda' experiences.

Fhrthermore, these classes would also be more abstract (Piaget and
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Inhelder, 1964:110). Since the correlations between all the concrete
and reading situa£ions for both groups are not significant, this may
have been the case in thié study. Essentially, the reading compre-
hension task was of a more abstract nature and consequently the N
subjects tended to perform less well. What may also be suggested
here is that readers on the verge of formal opeiations, even ifAthey
have access to.these dimensions andAoperations of classification 1iu

a concrete situation, may have to be taught to appiy and rely on
these operations when attempting to comprehend and recoﬁstrugt the
meaning of what they read. ) .

However, the correlétiu s reported in this stﬁdy may be
suspect, and are subject to the following limitations:

1. The groups in themselves are highly homogeneous with
respect to the variables reading comprehension (LC and CC), verbal
and nonverbal intelligence, vocabulary, rate of reading, and scores.
obtained in the ciassification tasks.‘ This resﬁlts in a restriction
of range, with the consequencé of lower than expected correlations
between these variables. This possibly accounts for the low
correlations obtained in this study (Edwards, 1976:70).

2; Edwards (1976:54) notes that the magnitude of a corfélation

is influenced by'fﬁe shape‘or distribution of the X and Y values. The

distributions of the values of the variables used in this study were

t fo i low correlations.
#ay be guite mis-

leading. For instance, if the population ¢orrelation coeffijcient is

not known and possibly this could accoun

3. Correlations based on small

equal to zero, and if random samples of n = 20 observations are



v

drawn from the populafﬁon, it is expected that in 95 out of 100
samples the correlation coefficient will fall within the range -.43
to +.43 (Ferguson, 1'71:457; Edwards, 1976:56). 1In addition, with
small samples a single pair of (X, Y) values may contribute quite
excessively to the value of the correlation coefficient.

4. In a number of cases there appeared to be a ceiling
effect. For instance, in the CA and RA condition, 40 percentland
15 percent respectively of the more proficient readers achieved a
score of 90\percent or more. This effect has a tendency to reduce

the correlation coefficient.
MEMORY

Literal Comprehension

The Welch's t test was used to assess whether the mean per-—

formance of the two groups in literal comprehension was significantly

3
1

different (Ferguson, 1971:155).

t

/ ' Table 30

* Mean Scores of Readers in Literal Comprehension
Subtest, Bond Balow Hoyt, and Stories

Literal Comprehension

Bond Balow Hoyt Stories I, II, III, IV

More Proficient Readers 43.30 23.45

Less Proficient Readers 29.10 - 17.65

The means of both groups were significantly different at the .0l level

N

(Bond Balow Hoyt, t = 10.014, p = 0.0 and the Stories I, I, IIT and IV,

207
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t = 4.54, p = 0.00007).

The results presented here would suggest that the more pro-

ficient recaders, as a group, were able to recall more of.the specific

details and ideas in both of the literal comprehension tests than the
less proficient readers. This only refers to the first attempt in

' )
answering the literal comprehension question.

Digit Span

‘The mean performance of the two groups on the waC(R) digit
span subtest was 9.70 for the more proficient readers and 8.20 for
the léss proficient readers. All the raw scores were adjusted to
scale scores according to the test norms. The‘result of the Welch's
t test for independent samples, t = 1.80, p > .05, indicates that the

~t§o meané did not differ significantly at the .05 level of signifi-

canceé. This suggests that the slight differences found between the
two means may be,largely due to chance, and.the pegformance of both
groups was relatively similar.

Of interest here is the large and significant difference
between the two groups in the literal comprehension tests and the
mAnimal.difference’between the two groups in the digit span subtests.
It would appear that if subjects were required to immediately recall
less mééningful information their performance differed very little. |
However, in the recall of more meaningful information, which-had to be
reéonstructed from text, the groups differed significantly. Tﬁis
suggests that the more proficient readers were more able to6 recall
meaningful information. What can account for this difference is
largely speculative. For instance, the different content involved

could have affected the subjects' performance. The fact that in one



situation the information had to be\read, while in the other it was

presented orally by the reséarcher could have .also affected performance’

RATE

A two factor analysis of variance (groups) with repeated
measures on factor B (rates) was used to assess whether there were
significant differences across groups and across treatments (Winer,
1971:520). Both the A main effect groups (F = 16.421, p = .0002) and

B main effect rates (F = 6.151, p = .0007) were significant at the

.01 level. The A x B interaction (F = 1.479, p = .2240) was not

. Do 4 .
significant. These results suggest that ,the groups and treatments as -

a whole are significantly different. The Newman-Keuls procedure was

Y

used to compare the means (Table 31) (Winer, 1971:528).

Table 31 .

Summary of Means for Rate,'Story I, I1, 111, 1V,
More Proficient and Less Proficient Readers

Story I Story II Story III Story IV
) . (Ducks) _ (Garden) (Corner) (Twins)
More Proficient
Readers 199~ 235 243 226
Less Proficient
Readers 168 181 182 184

The rate for Story I (Ducks) differed significantly from all
the other rates II (Garden), IIT (Corner), and IV (Twins) at the .01
leyei of significance. The other rates did not differ significantly

o

from one another. In across group comparisons, more proficient versus

LT

PR
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less profié&ent readers; rates for stories II (Garden) and iII (Corner)
differ significantly (level of significance .0l1). The differences
for story I (Ducks) and story Iv (Twins) were not considered signifi-
cant.
The findings would suggest that the more proficient readers,
~n general, read the stories faster than the less proficiént reaQers.
To assess the probablé extent of ‘the relationship between rate
and reading comprehension, a correlation coefficient was calculated

. &~
for the following: 1literal comprehension stories, Literal Compre-

hension (Bbnd, Balow and Hoyt) and Creative Comprehension (Bond, Balow .

and Hoyt) and the rates for stories I, II, III and IV. The analysis
of the results indiqated that the correlations were not significant
at Ehe .O§~}evel. It should be noted that the correlations calculated
are subject to the same limitations as discussed previously.
The extent to which reading comprehension and rate of reading
'ére associated is still inconclusive (Witty, 1969:103; qur, 1969:45) .
In addition, the extent to which faster reading results in better
comprehension is not substantiated by research evidence. 'As Farr’
suggests,‘many students who are Sle readers are also good compre-
henders and also many slow readers are poor comprehenders. Noticeably,
both good and poor comprehenders can also be fast readérs (Farr, 1969:

i

46) .

K

INTELLIGENCE AND CLASSIFICATION TASKS

R /"""\ b

As indicated by Table 32, the correlation between reading

multiplication and nonverbal IQ for the more proficient readers was
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significant at the .05 level. All the other correlations between the
tasks of classification and verbal and\Fonverbal intelligence for the
more proficient and less proficient readers were not significant.

These findings for the more proficient readers are generally consistent
with the correlations between the additive and multiplicative readiﬁg
classification tasks and Lorge Thorndike intelligence reported by
Kretschmer. Kretschmer (1972:52) reported a significant correlation

of ;54 for additive classification and intell%gence and .52 for multi-
plicetive classification and intelligence for grade six readers. In

*

this study, the correlations for the less proficient readers are much

lower. The low correlations, in general, "oth groups may sugqest
that the Lorge Thorndike Intelligence Test classification tasks
“may involve different kinds of logical operat. ns. “hese correlations
should, however, be interpreted with caution. Ti. < is orimarily due

to the limitations of highlv homoaeneous groups, dist-ibu ‘on shape,

.sample size and the ceiling effects.
SUMMARY

With the exception of the concrete multiplication tasks the
more proficient readers tended to perform better than the lesé
proficient readers on all the classification tasks. The findings
support hypotheses two, three and four. Hypothesis one was not
supported by the findings. The findings generally suggest that the
more proficient readers were hore able than the less proficient readers
to rely on and apply the operations of classification when attemptiné

to comprehend what they read. Except fgr:the correlation between RA



and RM and the correlations betweeén the condition RM and nonverbal

A ) "
intelligence, all the other correlations were not significant. How-

. . ) |
ever, due to the limitations restriction of range, shape of the

distribution, small samples, and ceiling effect, all the correlations

in this study should be interpreted with caution. In addition,
significant mean differences between the two groups of readers were

found in rate of reading and literal comprehension.
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CHAPTER VII

T - SUMMARY, CONCLUSIONS AND IMPLICATIONS

—.

.

This chapter will preseht a brief summary of the study, the
main findings and conclusions. In addition, further limitations,
implications of the study for the teaching of reading comprehension

and suggestions for further research will also be discussed. « )

SUMMARY OF THE STUDY

This study was designed to investigate the extent to which
more proficient and less proficient readers could perforﬁ the opera-
tions of classifidftion in both a gonCrete and‘reading situation. A
sample of 20 more proficient and 20 less.éroficient readers were
selected from an initial population ofv21§ grade six subjects.

The New Developmental Reading Test: Intermediate Level, Bond,

Balow and Hoyt (1968) was used to obtain a’Vocabulary, Literal Compre-
. 14
~

hension, and Creative Comprehension score for all2195ubjects: In addi-

tion, verbal and nonverbal IQ scores based on the Canadian Lorge-Thorndike

Intelligence Tests, Level D, Form I, were obtained for all the subjects.
. "3 .

The 20 more proficient readers achieved a raw score of 38 or

more on the Creative Comprehension subtests, and obtained a Literal’

Comprehension and vocabulary subtest score above the 50th percentile

-

rank.
The 20 less proficient readers obtained a raw score of 25 or

less on the Creative Comprehension subtests and a Literal Comprehension

214 [
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ane ~:o-ulary subtest scoc abéve the 50th percentile rank. For both’
groups the percentile rank was based on test norms. - .

Each subject was presented with a series of classifécation
tasks in both a concirete and reading situation. For a summary of the
dhestions adopted and_adapted from Rawson's (1969) original instru-
ment, and questions developed by the researcher see Appendix H. Five
dimensioné (class constructibn, class inclusion, predication, matrix

S
classification and intersection) and ‘two major aspects of cléssifica-

tion (additive and multiplicative classification) were assessed in

both situations.

A descriptive procedufe was used to analyze the”subjects'
responées. Thi; procedure was primarilylexploratory in naturé énd
was based on the criteria estaﬁlished by Piaget and Inhelder (1964:
48,167-184).

The data Qere analyzed using both a two way anaiysis of'
variance with repeatid measures for the conditions additive classjifi~
cation concrete and reading, and multiplicative classification | .
concrete and reading. A Newman-Xeul's Procedure was used for the
multiple comparison of'means: In addition, the Hotellings T2 test,

Welch's t test, and Pearson product-moment correlation coefficients were

used to analyzed the results.

* 0

o

MAIN FINDINGS AND CONCLUSIONS

Four research questions and hypotheses were posed and an
analysis of the data was made in an attempt to answer these questions

ahd-hypotheses.
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Research Question 1

Will the mean performances of the more proficient and the less
proficient readers in the additive concrete tasks of classification

not be significantly different?

Hypothesis 1

\

The mean performances of the more proficient and the less
proficient readers in the additive concrete tasks of
classification will not be significantly different.

(Level of significance: p greater than .0l1)

o
e

The mean performances for the two groups were significantly
different (p < .01). These findings did not support the research
hypothésis. e

The two groups were able to‘perform the majority of the con-
crete tasks, however the more proficient readers performed signifi-
cantly better than the les§ proficient feadersf This suggests that

the two groups of readers may not have equal access to all these

-

operations of classification, in a concrete task situation. The \
dimension of classification that appeared(fo primarily account for
this significant difference was class inclusion. This would suggest

that the operations of additive Classification are not as operational
/ L

for the less proficient readers than the more proficient readers.

The two groups did not appear to differ appreciably in terms of class
‘construction and predication.

It seems conceivable that since these two groups did not appear
to have equal acéess to these operatioﬁs or dimensions of classifica~-

tion in a concrete situation, the two groups should/é;;fef substantially

in the extent to which they can rely on these operations in the reading
s - By e
situation. Essentially, the less proficient readers may experience

g



s !
more difficulty in éompletinq reading comprehension tasks that require
‘Jthe construction of hidrarchicai class relations and the construction
of class inclusion relations. Furthermore, these readers may also
experience difficulty‘in applying and relying on these dimepsio;s of
classification in detecting and identifying the susordinate and

superordinate relationship of concepts, the main idea, and universe

of discourse.

Research Question 2 3

> In the additive readinﬁ/tésks of classification will the mean
performance of the more proficient readers be significantly
higher than the mean performance “of the less proficient

readers?

Hypothesis 2

In the additive reading tasks of classification the mean
performance of the more proficient readers will be sig-
nificantly higher than the mean performance of the less
proficient readers.

(Level of signifi&ance: p less than .01)

The mean performance of the more proficient readers was
significantly higher thah the mean performance of the less proficient
readers (p < .0l1). These findings lend support to the research
hypothesis.

In this situation, the less proficient readers tehded to
perform less well than the more proficient readers in all dimensions
hof classifiéétion. As was partially predicted by their performance
on the concrete tasks, these readers experiencea difficulty in
detecting énd identifying hieraréhicéi and class inclusion relations
in what the§ read. They also experienced difficulty in constructing'

and reorganizing classes. It would dppear that since the dimensions



218

of additive classification are implicitly involved in relating first,
second and third ofder concepts, idrntifying the main idea and
identifying the subordinate and superordinate relationships of ideas
in a reading passage, the less proficient readeér will experience

Fl

difficulty with these aspects of reading comprehension.

-

Research yucstion 3

Will the mean performances of the more proficient and the less
proficient readers in the multiplicative concrete tasks of
classification not be significantly different?

Null Hypothesis 3 -

The mean performances of the more proficient and the less
proficient readers. in the multiplicative cqncrete tasks
of classification will not be significantly different.

(Level of sighificancei p greater than .0l)
The mean performances of these two grbups were not signifis

" cantly different (p >.01). These findings support the research

hypothesis.

In this aspect of classification, both groups of readers

appeared to perform equally as well on the dimensions matrix class

>

structure and intersection.. In addition, the performance of both
groups was considered adeéuate. This suggests that both groups of

readers have equal access to these operations of classification in

>

a concrete situation. In reading comprehension these dimensions of

- classification are intrinsically involved in solving problems and

reaching decisions that may require the use of these operations. This

may involve the reconstruction of novel classes and class structures.
T a

These operations .or dimensions may also be intrinsically involved in

detecting and organizing information that may be presented by the

A

Aot AL LS s e
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author in a matrix form, and the disjunctive and conjunctive relation-

or” and "and." It seems con-

ships expressed by the connectives
‘ceivable to the researcher that if the reader has not mastered these
operations in a concrete situation he will not be able to rely on

these dimensions of classification when attempting to reconstruct the

mea....ig of what he reads.

Research Question 4

In the multiplicative reading tasks of c¢lassification will the
mean performance of the more proficient readers be significantly
higher than the mean performance of the less proficient readers?

Hypothesis 4

In the multiplicative reading tasks of classification the
mean performance of the more proficient readers will be
significantly higher than the mean performance of the
less proficient readers.

(Level of significance: p less than <01} g

i

The mean performance of the more proficient readers was ¥
significantly higher than the mean performance of the less proficient
readers (p <.01). These findings support the research hypothesis.
On this aspect of classification the less proficient readers
performed less well than the more proficignt readers on both matrix
class structure and intersection. This suggests that the less
proficient readers experienced difficulty in relying on and applying
these dimensions of classification in attemptiné to recohstruct and
comprehend the meaning of what they read. More specifically, they
experienced difficulty’in constructing novel multiplicative classes.

/
In addition, they experienced difficulty in constructing multiplicative

\

classes and relating these classes to a matrix class structure.

. i /
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In reading comprehensioh these dimensions and operations of
muitiplicative class structure are intrinsically related to the reader
detgcting and relying on the matrix structure of prose, the heuristics
of multiplicative classif;cation and the understanding of conjunctive
and disjunctive connectives. It seems probable then that these less
proficient readers ‘may also experience difficulty with these aspects

of reading comprehension.

GENERAL CONCLUSIONS

On the basis of the findings reported in this study, the
following geperal conclusions are made.
1. The more proficient readers, in attempting to reconstruct

the meaning of what they read, performed significan$ly better on

reading tasks involving the operations and dimensions of classifica-

tion than the less profi-~isnt readers.
2. The more proficient and the less proficient readers had
nearly equal access to the operations of multiplicative classificatin

in the concrete situation.

3. The dimensions and operations of additive classifica -
were more operational for the more proficient readers than %or the
less pfoficient readers in the concrete situation.

4. Even tﬁOugh the content of reading material may be concrete
(familiar to the reader), the reading task'within its nature may be
more formal or abstract .than the concrete ménipulétive task.
Essentially, reading material is more ideational and the ideas are
presehted in a more logical structured manner. Furtherﬁore, the

.

written language is comprised of greater concept density and the ideas



are organized and contained in larger units of thought (Jenkinson,

§ 1976:61-64; Walker, 1976:146) .
LIMITATIONS

In addition to the limitations cited in Chapter I, the
following limitations.must be considered in interpretind these
findings:

1. Tgé operations and dimensions of classification were
primarily assessed in terms of a reading questioning paradigm.

That is, the subject was required to read a passage‘and then answer
specific comprehension questions which primarily involved the reader
reiying on certain dimensions of classification to respond correctly.
The extent to which the researcher can make inferences from subject
scores to the more general aspects of reading comprehension, which
may involve additive and multiplicative classification, is not known.

" 2. The extent to which the content involved in the passages
was novel to the subjects was not known. Ifithe content was novel
for the r%aders, this would have required the subjects to apply these
dimensions of classification to an unfamiliar situation. This would
make the equivalence of the twé tasks, concrefe and reading, suspect
since then the reading situation would be far more formal and
abstract than the “toncrete situation.

3. The extent to which memory.and recall affected the per-
formance of these subjects is not known. An attempt was made to con-
trol for this effect by relying on literal comprehension guestions

and the repetition of information, guestions and queries. However,

221
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it is‘conceivable that the two groups may not have had equal access
to all the required information to successfully complete the tasks.

4. A clear criterion of Lhe bercentage accuracy required by
the subject to indicate mastery or competence of a logical operation
was not specified. For example, for a subject to be considered
competent in the logical operations of additive classification, the
percentage level of accuraéy required was not specified by Piaget
and thus could not bé specified by this researcher. However, an

attempt was made by this researcher to establish a relative level of

competence by group comparisons.:
IMPLICATIONS OF THIS STUDY

This study ‘has implications for the teaching of reading
comprehension.

1. Readers, primarily grade six readers, are capable of tbe
majority of the operations and di&ensions of élassification. However,
these readeré, primarily the less proficient readers, may experience
dlfflculty in applying these cognitive abilities to the readlng
process. .Thg major implication here is that the teaching of reading
comprehension-éﬁould involve teaching children how to apply and
extend their mental abilities as strategiés for develqE:Pg reading
comprehension (Kachuck and Marcus, 1976:158) . fThis procedure could
involve the following general levels: attention to concrete objects, -
identification of equivalent instances of forms and the discrimination
relevant to the attributes Qf a concept (Kachuck and Marcus, 1976:159;

v

Klausmeir, Ghatala, and Frayer, 1974:6).



Specifically, to teach children hHow to find part-whole
relations and function at. the analytic and inferehtial level of
reading comprehension, the following procedures may be useful:

a. Initially use concrete.cbjects to.identify relation-
ships. Present the children with a group or colle;tion of objects
and ask them to identify the one that represents the Qhole. Also
- ask them to explain the reason for the selecting and how the items
are related. ] N |

5. Present the subjectswith a group of pictures of the
6bjects, and again discuss the relationships of the pictures. In
addition, ask them to select the pictufe that most aptly repregénts
all the éictures.

c. In this stage use siﬁgle wérds and follow the same
procedure as for the first two stages.

d. At this point, extend the use of this skill to short
sentences and guide ;he children in finding key words in these
sentences. Here the discussion should focus on distingﬁishing the
ﬁain idea of each sentence from the minor details qu supportin§
ideas. .

e. The children can be presented with a paragraph and
asked to discover what the paragraph is-mostiy about. At this point
the children should be encouraged to apply the same thinking ékills
used for ££e initial four steés. Here the main iaeavand details of.
the paragraph should be discussed.

The children can also be introduced to the various ways in

which the main ideas are conveyed by the author. Jenkinson (1975:2)

(2]

|9%)
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states the author may use four w%ys to convey the main ideas. The
author may use a deductive proce&ure and present the ﬁain idea in the
first sentence. The remaining sentences may contain the supporting
concepts. An inédctive presentation may be used and the main idea

is pregfgxed in the final sentence. In an inductive-deductive
presentation sge main idea is found in the middle of the paragraph
with the supporting ideas before and after. In some cases the main
idea is not stated directly and the reader ﬁust infer, deduce ané
formulate, for himself, thé major concept the author is attemptin@»
to convey.

f. 1In this step the children are presented with a
pasgage coﬁprised of two paragrapﬁs. The children shoula be informéd
that an author may use more than one paragraph to present a group
of specific¢ ideas to support a .main or genéral idea. The children
should be encouraged to find the key words and phrases and discuss
how these relate to the main idea.

g. At this stage the children are encouraged to aéply
thisstrategytokaselection,storyor article which is comprised of
more than two paragraphs (Kachuck and Marcus, 1976:159-160).

2. Readers can aiso be Qaught to rely on the dimensions of
classification torecognize, explicitly, the relationships of ideas .
ana concepts in what they read. The fecognition of these relation-.’
ships can be facilitaﬁed through a mapping procedure (Jenkinso?, ; O
1975:3). Three schemes,ihierarchiéar sequence, multiplicative

structures, and overlapping inter-correlations would be'directly

related to the operation and dimensions of classification.

“
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\
Hierarchical sequences essentially consist of relating con-

cepts and ideas in a hierarchical class structure.

Ducks

r !

Pond Feeders Diving Ducks

7 — T 1

Pintails Mallards Teal Shoveller Canvas Backs Red-heads Golden Eyes

Figure 29

Hierarchical Sequence of Story I (Ducks)

Multiplicative structures are related to linking and expressing

ideas in a matrix form.

Soil

Loam Sand

. gt}

loam soil sandy soil

it it
Little . little water little water

Water
. loam soil sandy soil
Lots .
© lotsvwf water : lots of water
- 3
Figure 30

Matrix Structure of Story II (Garden)

Overlapping inter-correlations are related to the linkihg and
expressing' of ideas and concepts in simple multiplicative or inter-

secting form.



rafts

[

vellow treasures

yellow
rafts

Figure 31
« g

Overlapping Inter-correlations of Story III (City)
SUGGESTIONS FOR FURTHER RESEARCH

The fdllowing suggestions are made for future research:
l. A more systematic control for memory, principally in the

dimensions of additive classification, should be considered in all

future comparisons between logical operations in

crete situation. This may be accomplished by allc
diagram or map out the relationships betﬁeen the concepts and ideas
in a passage. This could also be achieved by presenting the subject
with an outline of the basic ~oncepts and ideas presented in the

passage and allowing the subject to refer to these in performing the

tasks.

2. To more systematically assess the nature of the multiplica-
tive matrix constructed by the subject in terms of stories I and II,
the subject could be provided with a diagram of the matrix, after

identification of the major multip}icative classes. Through this

i
3

ng and con-

che subject to
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procedure it would be more possible to determine the horizontal and
vertical as opposed to the diagonal nature of the matrix constructed

- by the subject.

3. A more systematic analysis and study of the relationship
between the concrete operations of classification, and finding the -
main idea in prose i; needed. Essentially, the subject should be
required to read a passage in which a group of minor details are
presented. The subject shouid then be requested to formulate a main
iéea that would include éll the minor details. 1In an attempt to jzain
further insight into the nature of the logical operations involVed'
in finding the main idea, the subject should be requigea to provide
an explanation. Furtyer study of the relationship begween the concrete
operations of classification and the heuristics of classification,
connectives, and the relating of superordinate and subordinate ideas
and concepts is also needed.

4. Further reéearch.may also be condicted to assess the
extent to which readers can rely on the operations and dimensions of
classification to recall what they have read.

5. Future research‘involving the logical operations of
classification may also include different.samples, essentially

subjects with more advanced cognitive abilities.
CONCLUDING STATEMENT

The evidence presented in this study suggests that more
proficient sixth grade readers are more able to rely on the operations

and dimensions of classification in a reading task than‘iess proficient
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sixth gfade readers. This suggests that less proficient readers may
require additional instruction in developing and applying thesc

dimensions of classification to a reading task.

.

.
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* - APPENDIX A

STORY I: THE DUCKS ARRIVE IN SPRING

Story I: The Ducks Arrive in Spring

a.

Instructions and Literal Comprehension Questions 1-12
.lteral Comprehension Questions Scoring Criterion

Additive Classification Questions
Class Construction: I a(l,2), b(1,2), c(1,2)
" Class Inclusion: II, III, IV ’
Predication: V, VI, VII
Class Inclusion: VIII a, b, ¢, 4, e, f

Multiplicative Classification Questions: IX(1), X(1),
IX(2), X(2): Matrix Structure

Scoring Criteria ’

Class Construction: I a(l,2), b(1,2), c(1,2).

Class Inclusion: I1I, III, IV, VIII a, b, c, 4, e, f

Predication: V, VI, VII

Matrix Structure: IX(1), X(1), IX(2), X(2)
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STORY I
THE DUCKS ARRIVE IN SPRING

Every spring the érairies‘becoﬁe a fly-way for the birds on
their way north'for the summer.

The first birds to arrive are ducks, and the first ducks are
the pintail. There will be ice én the ponds and lakes and some Ssnow
still on the fields when the pintail fly in in April. But thése‘ducks
can live off the land. They.eat the seeds they find in the yellow *
stubble of the whéét fields unfil the ice melts. The pintail: come

]
in flocks of hundreéds, long black lines qf ducks against the blue
prairie sky. They circle, then drop inté the snowy fields.

The next ducks to arrive are the pohdffeeders. 'Théy need
weedy pools that are not very deep. These are'tﬁé mallard, teal and
shoveller. They swim on the surface of shallow ponds and bob their
heads unaer the wéter to feed. These ducks must yait for the ice to
melt on the shallow pools and ponds. As soon as the ice melted, “the
pintail will leave the fields and swim about on the pools with the
mallard and teal.’ THey are pond-feeders.

The last ducks to arrive are the diving ducks. These are
canvas backs, redfhead, and golden eyes. Di;ing ducks must wait for

the ice to go out on the lakes and rivers. They dive into deep

water to get their od.
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A. INSTRUCTIONS AND LITERAL COMPREHENSION
QUESTIONS (1-12):

THE DUCKS ARRIVE IN SPRING

Instructions

This is a story about ducks that fly to the prairie in the
spring. The story is also about the birds that come to the lakes
and ponds of the prairie in the spring. Please read the story and
when you have finished I will ask you some questions about what you~
have read. (Tell me when you have finished.)

Questions (Literal — Check Literal Comprehension Questions Scoring
Criterion for queries (0).)

1. What kind of birds come back first in the spring?

2. What kind of ducks arrive first?

3. What is the Weathér like when the pintail arrive?

4. How do the pintail get their food when thef arrive?
5. Why do they feed off the wheat fields?

6. Where do the pintail feed when the jice melts?

7. Which group of ducks come next after the pintail?

8. Where do the mallardgand‘teal'get their food? |

9. How do they get their food?

10. What kind of ducks arrive after the mallard and teal?

11. Why do the canvas back and red head, come last?

12. Where do they get their food?
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LITERAL COMPREHENSION QUESTIONS

SCORING CRITERION

1. A statement that includes ducks.
2. A statement including pintail.
3. A statement including any of the f;llOwing:
(1) cool
snowy
snow on the ground
(0) icy on.the ponds
cold
4. (1) from the stubble
off £he land -
off the gréund
(0) they eat the seeds from the wheat
they ea£ the yellow stubble ,
5. (1) because it's the only source of food until the ice melts
have to wait for the ice to melt
the ice hasn't melted vet
Q no water to feed on
6; Iﬁ the ponds or pools must be stated.
(1) in the ponds _ | \”'\\, \
pools

7. (1) pond feeders

Qm"*ig three or fewer groups stated



8.  Ponds must be stated.
(1) shallow ponds
the ponds
9. Some‘statement which includes bobbing.

bob up and down and duck their heads

\e.g. They bob in and out of the water, like getting their food.

10. (1) diving ducks

11. A statement which suggests that they meed deep water for food.

sqeed deep water for food, have to dive for their

jt- wait for the ice to go out on the lakes and

i '/

(1% in deep water

Total Possible Score: 1

Py

atement %zich suggests that they need deep water.

food.

rivers.
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B.  ADDITIVE CLASSIFICATION QUESTIONS

Q

Class Construction

I. Onefor each (tell me some more or repeat)

o ‘

(a) How are ducks different from other birds? How are they
similar to othe} birds?

(b) ' How are birds different from other anlmals? How are they
similar to other animals? ‘ "

\

(c) How are the plntall different from the other aucks° How

Class Inclusion \\\\

- II. Are there more ducks or more pintails here on the prairie in
the summer? How do you know that? Why is that? How else .
can you be sure of your answer? Are pintails ducks? (If .
‘general answer wrong and the last answer is correct repeat the \\\
question.)

AN

III. Are there more animals or more birds in the world? How dd\you
know that? why is that? How else can you be sure of it? Are-
birds animals? (If general question wrong and the last answer
is correct repeat the question.)

IV. If all the birds left the pralrle and flew into the far north
would there be some ducks here on the prairie? How do you know
that? Why is that? How else could you know that?

Predication

V. I want you to~}ell me ‘about the "kinds" of ducks that come to
the prairie. Put all the ducks .You read about into two differ-
ent groups or lots. You can do this without using their names.
Describe them. '

(Q) Divide all the ducks thdt come back into two groups and
describe the groups.

If the response is to list names the examiner replies, Can you
describe them? What groups of ducks come back in the spring?
Put them all into two Iots.

VI." Tell me another way to describe the kinds of ducks that come

o back in the spring. Put all the ducks that come to the prairie
into two different groups or lots in another way and describe
them.

P



<(Q) Divide all the ducks that come back into two groups and

VII.

describe the groups.

If . the respdﬁgé is a name rather than a predicate, for example
"mallard" the examiner replies: Can you describe them? What
are the kinds of ducks that come back in the spring? .

There is still another way to describe the kinds of ducks that
come back in the spring. Put all the ducks into two lots in
another way and describe them. :

(Q) Divide all the ducks that come back into two groups and
describe the groups. '

. If che response is a name rather than a pfedicate,for example

"mallard" the examiner replies: Can you describe them? What
are the kinds of ducks that come back in the spring?

Class Inclusion

VIII.

(If fesponse is, it said in the story:
Q(1) Why else would you say that.’
(2) Tell me more.)

(a) In this group of ducks are:SOme_of the pond feeders
mallards? Why do you say that?’

(b) In these groups of ducks are some of the diving duck%
red heads? Why do you say that?
e ' :
(c)\ If you went to a Jake and saw a d;ving duck will it have
to be a canvas back? Why would you say that?

. (d) If you went to a pond and saw a pond feeder will it have

to be a pintail? ‘why do you say that?

\\\(g)‘ If you saw a teal, would the duck have to be a pond

\*fiegger? Why would you say that?

(f) If you saw a/Eanvas back would the duck have to be a
diving duck? Why would you say that? -
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‘IX.

(1)
(1)

(2)
(2)

C. MULTTPLICATIVE CLASSTFICATION QUESTTONS :

MATRIX CLASS STRUCTURE

You're driving along the highway and you see shallow
ponds along the road and you see a lake not far away.
What kinds of ducks will live g]r: this neighbourhood?
(Tell me the major kinds of dufks that will live therc.
Why would you say that?)

If identifies one multiplicative class (Q go on).
If response less than type V, give question IX(2), X(2).

Remember some ducks live in ponds and some ducks live in
lakes. Also remember that some ducks get their food
from the surface of the water and some ducks get their
food from the bottom.

Now if you're driving along the road and you see shallow
ponds and a lake not far away, what kinds of ducks will
live in-this neighbourhood? Wwhy would you say that?

If identifies one multiplicative class (Q go on).

-

/s
e



246 -

N.  SCORING CRITERIA

Class Construction: T.a(1,2), b(1,2), c{1,2)

General

The three specific criteria (a, b, c) are assumed to have been '
met if the correct superordinate and subordinate properties are )

identified.

(a)

(b)

{c)

(a, b, ¢ « e also applicdble to 82, B.)

Cld8s Construction

T. .If initial response O, one O (tell me more) .

-

a(l)

t a(2)

b (1)

b(2)

-
all elements are classified

class B, includes directly all the elemgnts having the
property bl )

.')‘
class B, includes directly only the elem@nts having the
property bl.

3

Oné clear attribute directly o) indirég}ly confined to

the subordinate class A,- (All ducks ‘have that property.)

(1) e.-. mak- a different sound from other birds

swi. in the water and quack e

(0) e. . comk Tirst - ' T
big beaks : ’*

)
- -

One clear attribute-directly or indirectly confined to,
the superordinate class Bl' (All birds have that
attribute.) S . ’

All have feathers, beak, tail . o a
(1) e.g.” they can fly
- .

One clear attribute directly or indirectly confined to
the subordinate class Az. (A1l birds have: that attribute.)

(1) e.g. they can fly %nd;ébme other animals can't

: ’ b ' .
(0) e.g. smaller thanjﬁq?s other animals
One clear attribute directly or indirectly confined to
the superordinate clagss B (A11 animals have that
RN :

. 2

5

X
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attribute.)

. (1) e.g. have eyes
can hear
they're animals
breath air

(0) e.g. get their food on the ground
feed off other animals
similar because they lay eggs
swim

c(l) One clear attribute directly or indirectly confined to

the subordinate class A, (All pintails have that
attribute.)
* : , . .
{1} e.g. 1land in the snowy fields in April
: come before the rest of them
" . thé® get their food off the surface of the water.
fﬁ ; 0) ~e.g. their shape

come later than'the first ducks

o c(2) One clear attribute directly or indirectly confined to
T the superordinate class B3. (A1l ducks have that
attribute.) ) '

[y

(1) e.q. they can fly )
g has feathers.and wings . -
well they're just like the other ducks and
they all fly and they all eat and get their
food from the water
they are ducks
.~

(0) e.qg. they go. under the water .

Tot"1 Possible Score: 6.

q
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Class Inclusion: 1II, III, IV, VIII a, b, ¢, d, e, f

ITI. Statement must include more ducks and some major indicator of
inclusion., A major indicator of inclusion can be any of the
following:: ’

{a) . that there are other ducks (A) and a "yes" response to
the final question.

{b) the respunse that "pintails (A) are ducks (B)."

(1) .y more ducks

because pintails are ducks

ducks, because there are a whole b“ndEﬁOf other
ducks not just the pintail, yes. .}

more ducks,. because pintails au&hgghy one third of
the duck épecies, yes X

more ducks because pintails are pbndfeeders and
there's diving ducks, yes :

more ducks, well I see lots of ducks at our cabln.g>
and I'm looking at the lake, yes

‘-l\)

Ut

(0) e.g. more ducksj because pintails they need to have whéat D

and that, no .

ITI. Statement must include more animals and some major indicator
aof- inclusion. A major indicator of inclusion can be any of
the following: ‘ ' ‘

C &

in (a) -that there are other animals (A) and a "yes" response to
T, / the final question.
. "\ d 9
(b) / the response that birds (A) are animals” (B) .

(1) e.g. animals, because birds are animals
.more animals, because Lhere's hundreds of kinds of
' animals all over the world, yves ,
more animals, there are more different species of
animals 1H the world, birds are just sparrows,
ducks ad&’so yes - .
more animals because there are many more different
classes of animals than there are birds, yes
! more animals, because there are a lot of kinds of
animals out ir-the forest,.yes

(0) e.g. more animals, well there's so many in Africa, no
more birds, they're many species and they usually

multiply fast, yes
Q
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VIII.
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Statement must include "no" to the main ngstion, and some
major indicator of inclusion. A major indicator of inclusion
involves some reference to B (birds, they) and some indication
that A (ducks) is part of B (birds).

(1) no, if they all fly‘south, they would go 00
no, because ducks are birds and if they all fly away
that means that ducks to fly away v .
no, because you said all of the birds fly north
no, becauyse if all the birds went to the north pole
and ducks are birds they'd have to go too

(0) ves, begauso_some of them only go someplace in the south
ves, there would{be some, because not all of them fly
; .
(Q can you tell me more) if response is, "read it in the
story."

{(a) Statement must 1nclude "yes" and some major indicator of
inclusion. A ma]or indicator of inclusion ’is that A
(mallards) are B (pondfeeders). B (pondfeeders) can be
characterized by:

(1) time of arrival-—later in the spring
(2) habit—feed off the surface
{3) habitat—Jlive in ponds

(1) vyes, because they're the same klnd 1f they re pond-
feeders’
ves, when the ice melts they go where - the other
groups are to feed in the ponés B
yes, because they come later in the spring - -«
!
(0) vyes, I just guessed
yes, because a pondfeeder 1s a mallard
yes, because mallards 3{8 ducks

(b) Statement must include "yes" d some-major indicator of
inclusion. - A major indicatdjigt inclusion is that A (red
heads) are B (diving ducks). B {diving ducks) can be
characterized by:

(1) time of arrlval-—late, when the ice is gone
(2) habit—feed off the bottom, dive for food
- (3) . habitat—1live in lakes, rivers, deep water

(1) yes, because they dive under the water to get their
food LG
(0) yes, I think they are red heads o ﬁg}
vyes, because diving ducks do have red heads '
- B o s
(c) Statement must include ."no" to the main question and some
major indicator of inclusion. A major indicator of

v
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(d)

(e)

(£)
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inclusion involves some indication that it could be any
kind of duck (A) or any kind of diving duck (A).

(1) no, you could see any kind of duck on the lake
no, it could be a different kind of duck
no, because there's all kinds of ducks
no, because not every duck is one

(0) vyes, well canvas back is the.ones that dive deep

Statement must include "no"Jto the main question and some
major indicator of inclusion. A major indicator of
inclusion involves some indicator that it could be any
kind of duck or any kind of pondfeeding duck (A).

(1) no, because after ducks feed in the ponds it could
be a mallard«
no, because the mallard, pintail and canvas back,
and the other kinds they all feed off the pond.,
. when the ice melts (,}
,ﬁ%@ﬁ“BECause there are other ones
{(0) no, because a pondfeeder isn't a pintail
ves, because it belongs to that group of ducks

Statement must include "yes" to the main question and
‘some major indicator of inclusion. The major indication
is that a teal (A) is a pgndfeeder (B).

(1) yes, a teal is like a pondfeeder
yes, because it said in the story that they come
with the mallard and that they were pondfeeders
yes, because they come earlier in the spring

(0) no, because a pondfeeder isn't a pintail '
no, because they're not the same

Statement must include "yes" to the main glestion and
some major indication of inclusion. :.The major indication
of inclusion is that a canvas back (A) is a diving duck
(B) . -

| B
(1) vyes, because it is a diving duck
yes, because they come when the lakes have melted
ves, because it's classified under the section
diving duck and not pondfeeder
yes, because it only comes in the ‘summertime

(0) no, it might just be some kind of Bther duck
. . yes, the diving ducks are canvas backs
”~ no, it could be a pintail duck

}JTSyal Possible Score: 9

B

-
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Predication: V, VI, ¥IT \
{|

In general the groups of ducks can bhe grouped on the basis of
three major attributes. The attributes are defined in terms of the
story. Three main cy¥iterion categories or collections are possible,

’

. . . . ’ ’
Bl' Bz, BB' with six dlChOtomou& classes (Al’ Al’ A2, Az, A3, A3).
: B%, B2, 83 can be either Time, Habitat, or Habit, however
B B . .
1 7 2, BB
; (1) Bl = Time
e.g. Al = early
A1 = late
(2) 82 = Place (habitat)
e.g. (a) Az = ponds
A2 = lakes
(b) &2 spend most of their time on the land, and
.y . . .
2 ducks that spend most of their time in the
\ - water
(3) B3 = Habit
e.g. (a) .1\\3 surface feeders or (b} A3 pondfeeders
diving. ducks AB diving ducks
(e) f%éolivé off the land (d) A3 warmer weather
AB live off the water ‘ ‘Aﬂjncolder weather
(e) A_ feed off the lake (f) A_ dive for their
¢ 3 3
food
A_ don't £ ff ' ,
on't feed o the A_ don't dive for
lake 3

their food

(9) A, the ones that feed off the stubble and

A_ the ones that feed off the water
3 o
(4) All collections or categories formed must be identf?ied
as either habitat (B,), habit (B,) or time of arrival (B.).
In addition, the attributes must have been identified in
the story.
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III.

Iv.
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(NR no response) (NR no response)

(Repetition is a direct paraphrase and the same major criterion
is used.)

Response, however none of the three major criteria or collec-

tions (B Bz, B ) are identified. b

e.g. I'a put the first and second group tbgether because
they feed off the ice and the third and fourth so that's
why they're together.

States the properties of two collections however the collections
are not mutually exclusive and no one distinct criterion is
stated. :

\

€.9. there's the kind that live off fish and‘there s the kind
that live off wheat, the pondfeeders they eat fish all-
the time :

there's the pintail and the pondfeeders, the mallards
and the teal, I mean the pondfeeders and

States one prlnc1pal criterion or collection B and
forms one class (no repetitions). Only one class i &
A,H ,a ,ABis stated, and the other class is not sta%ed

or described.

e.g. iﬁthe pondfeeders wouldn't be as much for swimming under
“the water," they d be more for just on top

there is the ducks that feed in the pond some of the
time

o .
States a principal criterion or collectian Bl' B, or %3 and

forms one class (the class is repeated) (A l,zAé, o Ag, A})
e.qg. V. pondfeeders and diving ducks, some feed off the
surface and some dive to feed. (Type V response.)

VI. diving ducks
VII. pondfeeders

States one principal criterion or collectlon B B, or B_ and
2 3
forms two dichotomous classes (no repetltlons)
U . 4
(A Al, Az, A2’ A3, A )
€.9. one group of ducks come where there is still ice on
the ponds and the other doesn't come until® the ice
is gone
(main -criterion time of arrival)
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v [

some ducks get their food from deep watcr‘and some
get their food from just shallow ponds
(main criterion habitat)

VI. States a principal criterion or collection B., B,, B_ and forms
two dichotomous classes (the two dichotomous clafses are

repeated) (Al, Al, AQ, A2' A3, A3). ,y |

e.q. V. the ones that come back in the winter when the
ice is still on the lakes, and the ones that
come in during the summer ’

VI. some come back in early spring and some come back
later

VII. come back in the winter and some come back in the
spring

Scoring

Ix
4 ITI
Iv

Hn
OO OO

Total Possible Score: 6
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Matrix Structure: IX(1), X{(1), IX(2), X(2)

an, B3 and Dichotomous Classes Ar A, A A, N

Major Collections B
) : B Ny Dy K

ll
(1) Feeding habit (B)): anycorfect statement of a feeding

habit is considered a major attribute of a
dichotomous class of the major collection.

-y

Pt

Al. sur face feeders . ' T
Nl diving ducks
Al feed on top of the water
A& ‘diving ducks
Al bobbing ducks
(;) Habitat (é ): any correct mention of where the ducks live

is considered a major attribute of a dichotomous
class of the major collection.

’ A2 live in ponds 'A2 feed in ponds S
A live in lakes, . A feed in lakes

rivers, etc.
A live in shallow water

K& live in deep water
»

(3) Time of arrival (B_): any correct mention of hen the
ducks arrive 1Is considered a major attribute of the
dichotomous class of the major collection.

A arrive early when there's still

ice on the ponds $j‘
K .

° A arrive later when the ice is gone

B1 7 B2 4 B3
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Major Multiplicative Classes of Ducks
(1) diving ducks - (5) pondfeeders
(2) surface feeders f6) pintails
(3), feed on the surface (7) dive for food
and live in the ponds and live in lakes
(4) mallard, teal, ‘ (8) c®dnvas backs, red head,.
shoveller golden eyes
' e.qg.
Habitat (major collection)
dich s
ponds lakes {(deep water)( Lchotomou
classes)
A] A’l ‘
0

Feeding
Habits

II.

III.

ITI.

feed on the

surface surface and
A live in (multiplicative

feed 2 ponds N ciass)
(pondfeeders)

dive and’//j
live in :
lakes
(diving
ducks)

dive A

Figure 32

Example of Multiplicative Classes Formed through Major
Dichotomous Classes, and Major Collections

No' #=spdnse

None of the major collections are stated, Bl Bz, Bg, none of
the 4d: tomQus classes are stated, Al a A, A . A and
none ¢ -he multiplicative classes are stéted. (i 8) 3

-

Only one major collection is stated: either Bl’ B2 or BB.

€.g9. ducks that feed in watef, ducks that just swim in it

5 feed in water = B N

3 eed 1i at 2 N
v

(a) Only the two main collectlons are stated: two of

either Bl 82 or B3
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-

IIT. (b) anly ohe major collection is stated, either B s B, or B
'~ and one or more of the corresponding dichotomous Classes§

l,'Av, A}, A, N -

’

is stated, Al, N

3" 3.
IIT. (c) Two major collections are stated; either B., B_ or B_ and

one or more of the corresponding dichotomois c%asses of
. . . ’ I 7
A, A .
each of the major collections is stated,{ﬁ,Al,qz,Az, 3 3

IV. Only one major multiplicative class is identified, either of
(1-8). The major collection B_, B2, B3 is not stated and the
dichotomous class is not stateé{ Al' A&, A2, A}, A3, NB.

e.g; diving ducks, red heads, and duck ducks and canvas
because they're near ponds and ducks are attracted
to water

A&A; = divipg ducks
pondfeeders and mallards, because it said the mallards

are pondfeeders
A1A2 = pondfeeders

Iv. (a) Only one major multiplicative class is stated, either of
(1-8), at least one of the dichotomous classes of the major
collections is stated, LS AZv’ Ag,Ag, and the major
collection is .: +ed, By ﬁ;, BB' _ ‘

e.g. pondfeed....;, because they W ose to ponds

¢ (A.A_ = pond feeding) B .
Al ="ponds B2 = live close to ponds (habitat)

diving ducks, because when the ice melts they ~
go to the lake and the deeper water where they .
live in to have their food, they dive in deep

water for their food

V. Only two multiplicative classes are id?ntified (two from 1-8),
only one major collection, B_, 82 or B_, is stated and one~
of the dichotomous classes o% thé majofr collection is stated,

’ ! ’
STRAY Ay B, Ay, AL
e.g. there would be pondfeeding ducks and the first group
diving ducks because it's shallow water B

AlA2 = pondfeeding B2 = habitat A2 = shallow water

A&Ab = diving ducks

pintail, diving ducks, the feed eaters

pintail and the feed eaters that's where they hang around
to get their food, because it's shallow
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v. (a) Two multiplicative classes are stated (1-8) and at least
one major collection is stated, B,, B, or B_. One or more,
but not all four, dichotomous claSses“of thé major
corresponding collections, dr y& AZ/”Z Ay NX are stated.

e.g. pondfeeders and diving ducks bc«cause pondfeeders feed
) on ponds and diving ducks feed on lakes.

1Py = pondfeeders AN_ = feed . on
lakes = B2\ habitat
Nlﬁé =.diving ducks A_ = feed on
ponds

pintails and diving ducks, because there's a pond
and a lake, because the pintails feed in the ponds
and the diving ducks feed in lakes
v. (b) Two multiplicative classes are stated (1-8), and the two
major collections are also stated (any two of B_, B_ and Bg).
The two dichotomous classes.for each of two major
collections are also stated.

e.g. deep divers, de~ diving ducks and pondfeeders,

because in the . ike the deep d° 7ers could go down
into the deep - r ther: and in the shallow
ponds the pond.. are the (cal and mallard would

go, because they're shallow and they get their food
off the su ace.

A.A_ = deep diving A_ = lakes
12 2 .
ducks = 82 habitat
A’lA2 = pond feeders A2 = shallow
J , ponds
Al = go down into éeep water - B. feeding
A& = get their food,off the surface habits
‘§poring
I-III(c) = O .
Iv-iv(a) =1
vV-v(b) =2

Total Possible Store: 2

If reponse less than V, give question IX(2), X(2).
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"~ STORY II
. AY
JIM AND HIS GARDEN '
Today is Saturday and what a beautiful spr: ‘ay! The grass
is green and the buds of the trees are, just starti: open. Today

would be’a'perfect day to plant the vegetable garden, thought Jim, as
he ran downstairs for breakfast. Just vyesterday he had examined the
many seeds that he wanted to plant. |

While eatiﬁg breakfast he decided that/he would plant
cabbage, lettuce, beets, carrots, beans, peas, pqtatoes, tomatoes
and onions. As he read the plaﬁting insfructiong for the seeds he

~noticed that some of the vegetables would require sandy spil to grow

/
/

well. The rest of the vegetablgs woﬁld grow well in loam. What fun

he thought as he went to the garage for Bis hoé and rake. As he was
?aklné and weeding the two large loam and two 1arge sand plots he
remembered that some of the vegetables would requ1re & lot of water

to grow‘welj‘ The rest of the vegetables would need only a little N

water to grow well. As he worked he thought of how well the vegetabies

would grow. The summer, as dsualy, would be hot and there would be
little rain. He wduld of coutse - ve to water the planﬁs,pbut since
he had a sprinkler and a large WatEring\cén this would not be too

¢
difficult.



ot . ) IN .
. A. INSTRUCTIONS AND LITERAL COMPREHENSION- ° ~

14

¥ 0 QQEST)ONS (1-5):

JIM AND HIS-GARDEN Lo

Instructions

This is a story about Jim and his vegetable garden. Please

.

read the story and when you have finished I will ask -you. some
: ’ & .
questions about what you ‘have read: (Tell me when you zgve finished.)

I. Questions (Literal)
1. what did Jim decide to do today?
2. Name three vegetaﬁles'ﬁhat Jim plans to plént.
3. What types of soil did the vegetables need‘tdlgkow ;ell?

4. Deécribe the amount of;watef the plants will need to grow wellf

. Lo N &
5. How is Jim going to water '~ plants?. - ’

A : E
v ¢ . L]
N .
ko4 ! ’
A
14 v v s ’
e / -
a9 o - ’ - N
o 'L
AR 3 o . -
- I b [ \ L
I B : .
ot ¢ . N
- - 4 o . )
Lo 3 o




1.

van . R
%} :
. N ' y po Y

. . E N .
LITERAL COMPQ.E\HE&JON ou smons o
e SCORING CRITERION

. “

A sthtement of Jim deciding to plant a vegetable garden.

(1) plant a vegetable gardcn ‘ -

;ﬂny three vegetables Qcabbage, lettuce, beets, carrots, beans,
peas, potatoes, tomatgbs, onions) . -

(1, cabbage, beats, tomatoes

A statement indicating loam and sandy soil (both must be given).

v

(1) sandy soil and loam soil

(0) wet soil \ . ’ -

A statement 1nd1cat%pg that some will need a lot of ,water, and

the rest will need a little.water (both must be .given) . K
L' “ i
4 - (1) some would: neegﬁﬁ‘llttle and some wquld need a whole 1lqt
- (0), a 11tt1e, some everggﬁy“ , - ’%@
5. A statement comprlsed of botb w‘te?rhg can and sprlnkler.
waterlng .can (watﬂg bucket) .
3 W . . w’* \ s . . "5'
(1) with a sprlnkler and a wateﬁlng can
v o J .
ﬁO) with a sprinkler and oﬁe of tho gglhandle things
2 R S - .
Total Possible v . ' . '
N &
;? . 5 "
B o )| 4
1
e

261
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B. MULTIPLICATIVE CLASSIFICATION (MATRIX CLASS STRUCTURE)

QUESTIONS 1-2

II. Questions (Matrix)
1.  Describe how Jim can pldnt his garden so that all the, S
Plants will get the proper soil and the proper amount’of . R
P water to grow well. Why do you say that? SN
If not a VIIa response, give quéstion 2.
. ,J. o ! -
2. Remember Jim has vegetables that neeﬁ;sandy soil and
Vegetables that need loam. Jim also HWas veggtables
that need a lot of water and he has vegetables that need a
little water to grow well. Now, describe how Jim can
@ plant his garden so that all the plants will get the proper
soM ang thg proper amount of water to grow well. Why do
. you say tham? ‘
.,,: . ‘
< .
.
A 1
fig
. y ’ \f'4
% \ 0 R ')‘?V “
o . P v “
iy l:'
! 3 u . )
. i‘-" ‘\;\J . R RN
s ~~ o
- e Uy ,
J : Iy .
A T 2
&3 .\,J‘ ~ & Fv ‘k -
s - »> 3 EE
R 4 .
O 5 v R N . ‘:‘ ) B 2
. . - x‘\;) q‘wl»; )
. A‘g . 8 3 » ; (:."\1. ) <&
i o : 1
- G >
: " “ P
.. W <’
. . o ‘
.
A Y ol
. Y i
- ~
! o 2 v -



Major Collections, B

b

MULTIPLICATIVE CLASSIFICATION (MATRIX CLASS STRUCTURE)

SCORING CRITERION

11_27’ and Dichotomous Classes, A

At
[l

»
14

, A
2—2

, A, A

1’___

1.

Soil (digg) = Bl
Al:=sandy soil

’

By

A2==little watering ¢

N5==a lot of watering

Major Multiplicative Classes (AIA

1.

2

sandy soil, little water

3. loam, a Jdittle watering

>

—1

’
)

2. sandy soil, a lot of wd;er

4. loam, a lot of watering

A gl

v

“n? . %5 ol
B. o ,
1 Ll
water .
. Little fg§ " A lot of
watering ’ wataring .
) Al ,
A . A
2 : 2

\\Sandy soil A

little water

‘Lbjsandy soil

sandy soil

.a lot of water

B, Seil = :
- ) dittle wafer a lot. of water
Loam soil A ‘ 5 .
1 . A ¥
loam soil ‘( loam-30il
Y
¢ ‘
Figure 33

Example of Multiplicaéivemclasses:Formed Through

v

Major Dichotomous Classes and Mdjor Collections

)

< a 9 -

263
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]
Response Types
-
I. No response.
g f
II. None of the major collections are stated, B + B_ ., none_of the
dichotomous classes stated, A_. A A, and noné of the
multiplicative cla&ses are stated (fl4? -~
III. Only one major collection is stated, either Bl or B2'
e.g. he can plant all the vegetables in one row like all
carrots in one row and if he needs soil he culd just
put it in, put one vegetable in one row and the
other in different rows
B. = soil
By oi
III. (a) gnly the two main collections are stated, Bl or Bz.
4
€.9. he could mix the soil and he could put meédium
type water because then they'd be getting the !
« right kinds of soil and water
“WBl = soil \
= t
B2 water
III. (b) Only one major collection .is stated, either B. or Bn and
one or more of the corresponding dlchotomous Classes 1is
sta&ag A A §2 : \ . |
,'ge;g. half of his garden would be loam soxl and the other
& . - ‘wpuld be sandy. . He would plant all ag_'
e iﬁa,,neéd loam soil imr one half of the o
other /half in rows, Bﬁcause if he’ ¢
sandl. vegebables in the 1dam [HEy»Q\ \ "grow, and
the loam plants wouldn't grow well .drn-sand, he'd
have to do that if he wanted a good garden
B, = soil - .
1o s
Al = loam soil e
ﬂ§l=saMyk—‘ .
ITI. (c¢) Two major collections are stated, B and B and one or '
more of the corresponding dlchotomous classes of each of .-
the maJor collectlons is stated, AP A, A2, A2

o

ibe.g. he can. planu all the “same vegetables in one row

like all carrots in one row, and if he needs soil’ .
he could just put it in, put one vegetable in one
row and the other in different rows and water -

how they need to be water, to me it seems loglcal .
or plant them in dlfﬁgrent sectlons. Well plant

’ ’ -
v K
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one that needs sandy soil in one and one who needs
little watering in the other. .

B. = soil A

” 1 1 sandy soil

' 82 = water A little watering

P
well he could divide the garden up into parts, one
part could be soil for plants that require special
soil like sahdy soil and another section could be
for plantéﬁthat need a lot of water and the next
could be for the plants that hardly need any‘wgﬁgr
Jk at all and there could be another section for‘:"%

- .‘ . . ai
A regular soil, loam soil Ly %,

2

3

S T X C e
W N

IV. Only one major multiplicative class is stated, either of (1-4).

1v.

V.

ﬁ-;‘ dichotom

The major corresponding collection is not stated, B ,VBﬁM,and

r r

the corresponding dichotomous clﬁss is pot stated, ¥ Ay AZ A

n B : x
(a) Only one major multiplicative class is stated, either
" of (1-4).. At least one of the dichotomous clagses of
' the major collections is stated, A, NJ,Af Aé,a@d_tgﬁ- ,
corresponding major collection is Sta ed,fBl, szf

67 " . .
o e, s BRI oo ' "
Onlj two multiplicative classes are stated (two from 1-4), only
v ol 5 . . .
one major corresponding collection, B, B, , is stated, and

one of the dichotomous classes of the majdr corresponding’

© collections is stated, Ay %} Aj Ké.

 Ohly two multiplicative classes are stated (l-4ka.
£ At least one major ccllection is'stated,'Bl, B_, and
one or mo g“uq not all four of the corresponding
d§y§§f§§ses, Af r, RQ.KE of the major corres-
ponding Cofiections are s%ated. )

(b) Only twe multiplicative classes are stated (1-4) and
the two major corresponding collections are also stated,
B,, B The two dichotemous classes, A, A, Aj N2 for each
o% thg‘two major collections are also s%atéd. v .
- £ et
e.g. hg can divide it into two sections, make one with
sandy soil and the other with loam soil and the
.sand soil if it needs a lot of water or a little
water he could, just put the sprinkler there and
put it on low so it doesn't go intc the other
. section and the other section he can water as much
as it needs. Y N

’ 1 . ‘ L
A A sand soil, a lot of water

. 12—, ' .

AR, sand soil, a little water

—

\

5

2
Y SONENPIES v N o -

“



A = loam éqil B. = sf{i

1 1 -
N, = sand soil .
A} = a lot of water B, = water
. A = a little water
2
. t
VI. Or'y ‘wee rajor multiplicative classes are stated (1- 4),
h: v 2r al’ e corresponding dichotomous classes;. Al Al A2 A2 d.
‘ar a0t o gt 1, and all the corresponding major . N
co. . ec nes 1, 82' are alsoc not stated. D
VI. (a) Only three major multiplicative classes are stated (1-4),

S all thé corresponding dichotomous claséec of the major
' collectlons are stated, A, o, A AZ and all the major .
s cUrrespondan collagtlons are’ stated, Bl B2.
B M

VII. The four majbr multlpllcatlve classes are stated (1-4) , all
the correspondlng dlchotomous classes, A, A A, A2 of the
ma]or collectlons, ' ', are not stateé and ghe two major
correspondlng collec%lons B1 age also-not stated.
. . AP L e RN
VII. (a)" Four maJSr multlpllcatlve -clasges aré stated (1 4), all

" the .correésponding dichofomous classes, ‘A, A ,', A2 of the
“ «'major collections B B' are statéd and %he two major
v correspondlng collectlons are also stated, Bl 32
vt . ' . ‘

noee.g. well lelde it into sections like if a part of ol
‘a, lét s say two vegétables (1) need sandy soil
oo “and Well waterlng divide them,,and if one needs
7 N . (2) loam and just ‘a-iittle water then divide it
Y 1nto another séction and if one needs_{3) sandy
¢ soil and little watering divide it, and if (4) one W

needs loam‘and well water just divide 1it. .

(33
: “

. B AIAE = sanay soil and well watering
A'lA2 = loam and ]ust a llttle waterlng
’ A Az%— loam and well waté¥1ng
% or

. . ) AlA2 = gsandy soil and little watering. [
' A\

<
o=
it

sandy soil ‘ B1 = soil
loam soil E)
- , & TN . ’ )

= well watering 82 = watering

[
i

o=
"

little watering .

A
[\
Il
<
“



. ;‘b‘,

Scoring

I—IIIc“ -r\
IV- IVa =
V- Vb =
® VI- Via =

VII-VIIa =
».

Total Possible icore:

0]
1
2
3
4

4

-
0
LRy
I .
N
"
: Ny
. %
; EYIN
'
! \‘
v
-
a
+ .
¢ &
i
.-
]
\ - .
>

267
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STORY III: A CITY OF LONG AGO

PR
3
N ﬁ%"

Story III: A City of Long Ago o

A. Instructions and Literal Comprehension Questions 1-7
Literal Comprehensgon Questions Scoring Criterion

B. Multiplicative Classification (Intersection)
Qdestions 1-2
Multiplicative Classification (Intersection)
Scoring Criterion Questions 1-2
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STORY III

m!&
A C4M™ OF LONG AGO
A

o \‘ .
Many thousands of y@&@g ago, there lived a people in India

who buiit beautiful cities. Their streets were sz;éight, like ours,

and the streets met at corners like ours. But these people made a

long curve at the corner of their streets and built a house there.
Q

So this house on the corner belonged to both streets. It looked up
one street and it looked down the other. It belonged to both streets.
| o or it
People came from far away to live on the streets of 't
beautiful city. Some families came down the river on rafts from
their villages in the mountains. Some families travelled on foot for
many days through the forests. Every family who came on foot carried

some small treasure to remind them of their old hoﬁés.

.

. e
In thefltrange newﬁy familjes from the same village liked
Rt Ly : ) ’

to ‘live near oW&7 dﬁ&her, %o P& near their friends. So it happened
- “u”w\‘n . . . T
wWewth o

that everyone alang one street came‘from the same y@llage. They had

travelled together for many daysAthrough the foreét. And everyéne

W

along the other street had come' together down the river on rafts from .

their village in the mountains.

CS N

The forest people set out their treasure in front of thegr -
: € . &y, . v Ve
TR NS 3 .

houses. These were treasures they had carried with them from their
- - o :

\

Sld'homeg. Every treasure was painted a briéht yellow color .#o show ¢
how Kappy the family was to reach the greét city. There was an old

church bell in front of one house. .-It was painted bright yellow. An

R ) . . SRR
old #¥& was in front of another house. It was bright yellow, too. In~
o) v ) . P

2



front of another house there Yas a tall post carved with the strange

e
signs the people used for lettevs in those days. It was yellow, too,
-

Every house had its bright yellow treasure set out in front for all
y g /

to see.

In front of every hoU®® o the other street was the family's

old waterlogged raft.

They P4d Come down the river on that raft, ang

they treasured it. They wantfd Qveryone to see it, just as it was.

All along this street was a r°W Of river rafts.

There was only one hoUSe that had no treasurc %et out in

front for all to see. That W25 ty, house at the corner which

belonged to both streets. It Aookedjup'the street with all the

yellow treasures and down the'%trqet with all the rafts.

(»

e 8
Tn
kaﬁs R ,
< hEN T oA . o
‘ \‘{ fv!‘t‘ .
AR Ly ‘}"‘*2_7 o ! R~
& "“j:',.({\gt‘."- &.
Rl e e
Jd
s :
:,,s”% ) g .
e %}
4 o "
\ . -;J;
Li -
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4

A. INSTRUCTIONS AND :.i"ERAL COMPREHENSION
QUESTIONS (1-7): ’ )

‘A CITY OF LONG AGO

~

-Instructions

This is a story. about a city that was built by people in

India -a very iong time ago. It was a beautiful new city and ma

>

people came to live there. Please read the story and when you
finished I will ask you some questions about. what you have read.

(Tell me when you have finished.)

t

\

I. Questions (Literal)

1. How did the people travei who came down the river?

. “ o
2. Wwhat is a raft? €

-

3. When the people who -travelled down the river on rafts reached
the city where dld’%hey put the rafts? Why. did they do that?

4. Other people came on foot through the~forest. What treasures

did they, carry with them? ng o : - ¢

5. Where did these people put their treq;unes? 1.
H. What cdlor4did they paint them?

7. Why did they paint them yellow?

oy




A

LITERAL COMPREHENSION QUESTIONS

SCORING CRITERION

1. A statement indicat;ng that the people travelled by raft.
(1) on rafts

2. Statement must include some definition of a raft. Can be defined
functionally, by example, or descriptively. :

(1) its sorta like a platform made of logs and tied together
a ship made of logs !

3. (a) A siiFemenp indicating that the raft was:
[ ]
(3) wput in front of their houses
(0) outside their house

(b)' A statement indicating that the people treasured the rafts
o: thﬁy wanted everyone, to see them.

, Ve N

4;- The statement, treasures, and a 11§t of at 1east one of the '

treasures mentloned in .the story. &

. ’{W

(I) treasures they put in front of their house an old church
bell, an old axe, a’'tall post i

5. A statement 1nd1cat1ng that the 'tre -ures were put 1n front of
their houses‘ : =

(1) - in- ﬁr&mt of thelr houses v
6. A statement indicating thatuﬁhey were.painted.yellOW.

© —

(1) yellow

7. a statement indicating that the people wanted to show that Ehey
were” happy to reach the great city. - 3 ’ -
v / 5

(1) to show that they were happy . ®

‘. .

Total Possible Score: 8.

3

272
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A

4

B. MULTIPLICATIVE CLASSIFICATION (INTERSECTION) : s

QUESTION 1-2

~
e 4

IT. Questions (Intersect)

1. What could the family who lived invthejpéuse on the corner,
put out for everyone to see? They wantell to put out one
thing to show that they belonged to' both streets because
they lived where the two strects met. What should this
family put out. . (Yf response is more than one thing— = o
Q only one thing.) Why do you say thgt?

If not a VIII response, give question 2.

You remember there was only cne house that had no treasure
» set out in front for all to see. That was the house at the
o corner which belonged to both streets. It locked up the
JfA : street with all the yellow treasures, and down the street with
= ©  all’the rafts. What should whis family put out for .everyone
NS to see? They wanted to put olit one thing to show that they
: ?%; . " beloriged, to both::streets because they lived where the two

w§3 streets met. What should this family put out? .Why do.you

o]
say'thaf: , s - . .

R : o

>

P

oo
7
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,Multiplicative Classes Alh

MULTIPLTCATIVE CLASSIFICATION (INTERSECTION)

SCORING CRITERION . \

2

1.

Al and A2 can be any of the following, but Ay is notfequal to

e.g. Al raffsg

A? yeilow treasures
e.g. something that is&reasured
it would be yellow because it's something they treasured '

treasures tan old church bell, an old axe, a tall post)

A A_: The statement must contain raft -and yellow, and the
two attributes must be related.

" e.g. rafts painted yellow S

- a raft painted yellow .
a palntlnq of a raft palnted vellow

(Note: the raft mist be totally yellow, not half velldw.)

Response Types .

II.. The object, objects ar collection stated matches only

I. No response

" one collection and is one or more of the elements in the N

collection (either Al of Az).

e.g. a bell to show that the house was on two streets
treasures

‘ P
,l (03)

- e.g. well thgv could put stuff out where they looked up
the road and they didn't put nothlng out where

they locked down the road, because if they looked .
down nobody can see the treasures. If they looked

up people could see the treasures. ‘

II. (a) The object stated;does not match or is not in any of

the major, ¢ollections A, of A and ha% no direct
i relatlon to any of the collecglons.

"e g. a sign that says that they belong to the two of
them because the people were wondering why it
was the only one on the corner and it would tell
them-why it belonged to both sides of the street,.
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) .
ITT. The object stated is not in one of the collections, and it
-has a functional rc]&\ion with one or more of the elements

or A_).

in one colléction (A 5

1
e.g. a paint brush, because it can be used to paint the

treasures

IV. The object stated is not present already, but it-.clearly

resembles the elements of one collection (either Al of A?).

e.g. maybc just a bvat with the sides on it, well because

it's more than a raft and it's . an a treasure
V. The subject does not rely on only ¢ elemwes ut rather
_states two. Two objects are stat. \l and one from
A_.
2 . - . -
[}
e.g. . a raft and another treasure

s

VI. .The object chosen is a simultaneous function of the two
collectiohs, howcver the choice is made in”terms of a fgpzfggnal
relation, or a parfitive relation. The chosen element i%s not

already present. * N )

e.qg.. a paintbrush and broom combined because it can be used ‘Zi/
.to paint the treasures yellow and the broom because it
can be used to sweeb the rafts

e

See: Piaget and Inhelder (1964:183). 7

Ala (7;11) »
. (on oneqfide leaves and the other side green oBjects, including
an axe)

. a tree because it goes with the axe and the leaves

VII. The object stated is not present alreadys and both collections
are considered (A_, A.), however only genus is used and not
differentia. Bears sOme degree of resemblance to the elehents
of both collections (A , A ), however the similarities are too
broad. Usually confined tGC some of the elements and does not
extend to them all. . - -

VIII. Multiplication of Classes: An explicit reference to all and
not to any one particular element. States the common properties
of A, and of A and thep state how the properties of A1A2 i 7.
rela%e to A, and A_. Also states A A_. ¢ \
. 1 2 12
e.g...a raft painted yellow, A.AY, because one side of the
street they wanted rafts, ﬁ , because there Wtere rafts
and @n the other side they wanted the yellow treasures,
A, SO it would be both. '

b
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Scoring ‘ ,

1-vII = O~
VIIT = 1
~

Total Possible Score: 1
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APPENDIX D

STORY IV: THE TWiNS

Story IV: The Twins

. P
A. Instructions and Literal Comprehension Questions 1-6
Literal Comprehension~Questions Scoring Criterion

B. Multiplicative Classification (Intersection)

Questions 1-2
Multiplicative Classification (Intersection)
Scoring. Criterion Questions 1-2 -
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STORY 1V (

THE TWINS

€
The Adams have two children who are twins. The twins'
‘ S .
names are John and Mdry. -June 17th will be the twins' birqhdav

and the Adams wished to give Mary and John a gift that both the
R {

children would 1like. .

John is in grade sevea. He liked to read books and play
hockey. He also likes dogs. Just laét week John's team"won thg c
-last game of the season, This win guaranteed the team a position in
the semi-finals. TIf the? won the local championshép the team would

‘ \
go to.Ottawa and play for the final national champi&nship.

John also likes to readAmany booksﬁ He enjoys reading
mysteries and books about hockevy. Recéntly,he began to‘read some
science fictioh books. Many gimes he had told hisbmother and father
how much he enjoyed reaAing science fictiqn. He lﬁvéé to make'L_~
beliéve that he was travelling to a distant star ih his very 6wn:
spa?e ship. :

,‘ The,Adaﬁs recali thaF John has- freguently mehtioned tha? he-
Qould like a lafge black dog. SMany times'john had told them about ﬂ
' ~
Randy's dog, Pete. Pete was a big black dog. He loved to ﬁetch and

he was always with Randy.
. f
Randy, who was John's best friend, went to the same school
as John. He was also in grade seven and played on the same hockey

team as John. Todether they played on the same forward line.

Marv, Jow3u's sister,.was also in grade seven. She likes to

N
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" Lt
A}

>

make her owh clothing, paint and play volleyball. Most of all she

loved animals. Frequently she would look after'the neighbors' dog

-

, when they would leave for the waeckend. Mary really looked forwara
. . A
to this’'because she loved their large white long haired doq)*%Many

- v : .-y

times Mary had méntioned that‘she wished that she could have a lafqe

white long haired dog.

Mary also enjoys making her own clothing. Sometimes she would
spend hours looking through’magazines and catalogs hoping,to find-
some new ideas. When she found an‘outfit she liked, she would urge

- - :
her mother to buy the material and pattern so that Mary could make

the outfit. ' a Y

Mary also likes to paint. After school wh&n she was not
playing volleyball, Mary would go ‘o art classes. Here she learned

how to draw and paint’people: " She also learned how to paint and

draw animals and iandscapes. In addition to drawing and pafﬁting

she also learned to mix colors.

3

At school Mary is or/the girls' volleyball team. She is

°

considered a very good volleyball player. When she plays in front

~———of~the net she can Spike the ball very well. 1In addition Mary is

also very good in setting and blocking the ball.

.
~ L}

13
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A. TINSTRUCTTONS AND LITERAL COMPREHENSION

. 'XK " QUESTIONS (1-6): .
& A THE "TWINS

A

“Instructions .

. This is a story about the Adams ard their two twins, John-

and Mary. «Please read the story and when you have finished T will

A}
ask you some questiont about what you have read. (Tell me when you
» 7
A

have finished.) *

I. Questions (Literal) -~

1. When is the twins' birthday?
2. What'does John like to do?
3. What kinds of books does John iikg to read?

4. What in the story tells you that John llkes dogs? What
kind of dog does John 1like?

5. What does Mary like?

6. Why does Mary look forward: to the neighbors leaving for
the weekend? What kind of dog does Mary like?' -~

/




4

1 (N
2 (1)
3. (1)
4 (a)
(b)
5. (1)
6. (a) -
(b)

281

LITERAL COMPREHENSION QUESTIONS

’

SCORING CRITERION

"A statement indicating June 17.

The statement must include at least two of the following:
reading mysteries, reading about hockey, science fiction
books, playing hockey, a largc black dog. . Y

The statement must include at ‘east two of the follow1ng
mystery, hockey and science fiction books.

(1) "A statement indicating that John likes Randy's dog or
that John frequently mentioned to his parents that .he
would like a large bldck dog.

(1) A statement including-a large black dog.

a

The statement must include two of the following: make her
own clothing, paint, play volleyball, look after the
neighbours’ M™rge white long haired dog, going to art
classes.

(1) A statement including that she llkes to look after
their dog

(1) A statement including a large white long haired dog.

TotaI\{?ssible Score: 8



B. MULTIPLICATIVE ¢ . SIFICATION (INTERSECTION)

OUESTIONS 1-°

.
-

TI. Questions (Intersect):

1.

~

/
What kind of gift can the Adams give John and Mary that both

the twins would 1ike? Why do you say that?
If not a type VIII respohse, give question 2.

You remember that John likes to play hockey, and read mystery
and science fiction books. He also likes to play with
Randy's big black dog. Mary likes to paint, r e her own
clothing and play volleyball. Mary also likes the ncighbors'’
large white long haired dog. Now what kind of gift can the
Adams give John and Mary that both the twins would like?

Why do you say that? g#If response "a dog," (0O) can you tnll
me more about the dog?) ' ‘

[ \ o | _
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MULTIPLICATIVE CLASSIFICATION (INTERSECTION)

‘

SCORIN(G CRTITERION

Multiplicative Classes A A_ ' c
- [

12
1. Al,.AZ: A] and A? can be any of the follbwlnq but‘A' # A
'Al the things that John 1lkﬂd
< play'hockey _ .
read mystery bobks
. books about hockey o
read science* flctzon books W
big black doq - PR
A2 the things that Mary liked ’ . ?ht%*
. -
make her own clothlng
Paint
play volleyball
,animals
large white long haired dog
2. AA : ' .
12 o - N '
’ big black and white dog
black and white dog -
black and white like a dalmatlon
blq and grey dog
Simple Multiplication (Intersection)
I. No response.

II. The object, objects, or collection stated matches only one
collection and is one or more of the elements in the collection
(e;&S?;'Al or AQ).

II. (a) The object stated dses not match or is not in any of the
major collections A, or A_, and has no direct relation
to aﬁy of the collections’ -

ITI. The- object stated is not in one of the collectlons, and it has
a functional relation with one or more of the elements in one
collertlon (A or A ). o e

1IV. The object Stated is not present already, but it clearly resem-

bles the elements of one collection (either Al or Az). . \

283



VI.

VII.

VIII.

.

. )
Two or more objects are stated, one or more from A] and one
or more from A2. )

The object statgd is a simultaneous function of the two
collections, however the choice is made in terms of a functional
relation, or a partitive relstion. The chosen element is siot
already present.

The object stated is not specifically present already, yet it
btars some deqgree of resemblance to the elements of both
collections A_. and A_, and both collections are considered
and stated, however only genus is used and not differentia.
Bears some degree of resemblance to the elements of both
collections (A_, A_), however the similarities are too broad.
Usually confinéd to some of the elements and does not extend
to them all. ‘

’

e.g. a dog, because if they both like one they should get one.
a large dog—a dog that plays because Mary likes a dog e
and_dbhn likes a dog.

D . - ..
(1) Multiplication of Classes: An explicit reference to all
and not to any one particular element. States the common
properties of A, and of A_ and then states how the

properties of A'A,_ relate to Al and A_. Also states A_A_.

12 2 12

e.g. a black and white dag (AlA ). Mary likes white
" dogs (Al) and John likes biack dogs (A2).

Scoring

|
(@
'f

I-VII =
VIIT =

|
y—

Total Possible Score: 1
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\.5 S \ : APPENDTIX E

ADDITIVE CLASSIFICATION CONCRETE QUESTIONS

AEA. Class Construction
: Materials
~wQuestions_and Instructions, T, IT

B. Class Inclusion
Materials
Questions and Instructions, III, IV, V, VI, Vi, VIIT,
. . 3 . L

IX, X
_ o
C. Predication
Materials,
Questions and Instructions, XI,/XII, XIII

Scoring Criteria
Class Construction, I-IT

Class Iaclusion, III-X
Predication, XI-XIII
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ADDITIVE CLACCLFTCATION CONCRETE YUEY 71 ONS

A. Class Construction

\
-

~ Materials
"t 10 large red rounds
3 large yeliow rounds
3 large red squares
3 large yellow squares . N
2 covers '
4 supports —

w

[y -

Ouestions and IQEEEPétiOHSI_E:ll

. " R . q . .

I. The items are identified and the cniloctiop 1s covered
(don't mention description and probe until all attributes
mentioned)-. ‘ .

I am going to ask you to put these  ¢counters (pointihg*to.
the covered cellection) into two lots. Everything in one
lot is to belong together and everything in the other
lot is to belong together. Everything in each lot 'is to
belong together. What W1ll you put here? (p01nt1ng to
the left display support). And what will you .put ‘here?
(pointing to the right display . support). ' A

The cover is removed from the collectlon and the examlner
says: Go ahead and do it. .

What have we here? (pointlng to/left) .
What"hgve we here? (pointing). (Covercollectlon forCme:tlonII)
- II. I am going to ask you to make four lots from these * 1ots,
o T two from this lot (pointing to the ¢ ‘ered set on the
left) and two from this lot (p01nt1n5 to the covered %et
on the right). "Everything in each 1lot must belong - ’
together. Toe
How will you do this? What will you put in- this lot’
(pointing to the left empty support). And what will
you put in tha(nher lots? (gesturing alongtherow of
. four empty supports) :

The cover is removed from the collectlon and the. examlner
says: Go ahead and do it.

What have we here? (The questions is repeated for each .

of the fdur classes.)

~

!
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B. Class Inclusion

Ouestions and Instructiors, III-X T .

~ .

ITI.

IV.

VI'

VII.

VIII.

IX.

The examiner states that the yellow rounds are to be
removed. They are placed at the upper right, anz\en view.
(State once again if confusion.) ’

The classes are covered. Are there more red ones oL more
round ones? Why is that?

In these lots (gesturing)® are all the square ones red?
Why is that? . ‘ g _
)

In these lots (gesturing) are all the yellow ones square?

How do you know that?

In these lots are some of the red ones rcind? Why do you
say (not say that) some of them are round?

- -

T'am going to give YOU a square one. Will it have to be
red? Why is that? ’ o

I am going to give you a red one. Will it have ‘to be
round? Why is that?

A
- ;o
I am going to give you a yellow one (gesture) . Will it
have to be square? Why is that?
I am going to give you a round one (gesturé). will it

‘have to be red? Why is that?



C. Predigation
Pattern T

Y

4T
&
& I;/?'-:" L— \\, F

X -

Pattern II

OO

circles

Material Set up for Predication Questions:

Materials |

large yellow
small yellow
large yellow
small yellow

Figure 34 2 -
Patterns I and II
squares . )'

squares
gircles

circles .

288
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i . -
large red squares )
small red squares
large red circles
small red circles . ’
black circles
rods . '
coverings

. \ . N
Predication Questions, Xf,\;:;>\XIII

\

NN N OO

XI. Pattern I is présen.ed. The categories are size and

color. :

This is a design a bd rl made. He has put together
what belongs together to mgke a xAattern.

Take this rod and put it on the pattern to show how he/ .
she has put together what belongs together.

What pattern does the rod help’ you see?

How do these belong together?

How do these belong together?

XII. Is there another way to lay the rod to show a pattern?
.Put the rod another way to show how the boy/girl put
together what belongs together to make a pattern.

How do these belong together?
How do these belong together?

XIII. Pattern II is presented. The category is shape.

This is a design a boy/girl made. He has put together
what belongs together to make a pattern.

Take this rod and puglit on the pattern to show how'
he/she has put together what belongs together.

What pattern does the rod help you see?

How do these belong together?

How do these belong together?



SCOR{N(: CRITERIA

Construction of Classes, 1-11

I1.

Items covered and items uncoyeredi Two classes statedf Bl"BP'
(a) all counters are classified ’
(b) class B. includes all the counters having the property b

(c) class Bl includes only the counters having the properky él

(a, b, ¢ are also applicable to Hz.)

(d) only two classes are made; no more, no les (extensional

simplicity) T
(e) similar criteria distinguish classes of the sage rank
(intensional simplicity)

For full credit (1) the responses for both covered and uncovered
situation must be correct.
e.g. (1) Squares, Circles , .

Circles, Scuares

(1) Reds, Yellows

\
»

Items covered and items uncovered.
Four asses are stated, A., A, A_, A,.
le] class ed, Ay Ry By 9

(a) all counters are classified

(b) class Al includes all the inters having the
property a, ] |

(c) «class A_ includes only the counters\having tﬁe

) property al . o |

(b, ¢ are also applicable to Nl, Ay AE.) ‘

"(d) only four classes are made; no more, no less
(extensional simplicity) '

(e) similar criteria distinguish classes of the same
rank (intensional simplicity) .

(f) if the class B, is subdivided into A, and A, and
the same criterion is applicable to %he class B
then that class B, must also be subdivided into
A_ and A_.

2 40 5

For full credit (1) the reéponses for both covered and uncovered

situation must be correct.

e.g. RC, the YC, the RS, the YC «
RC, RS, YC, ¥S o, .
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RC - Red Circles
YC - Yellow Circles
RS - Red Sguares
YS - Yellow Squares

Total Score: 2.

Class Inclusion IT1-X

IITI.

IV.

vi.to
_inclusion. The major indicator of inclusion is that the
.red ones (B) are made up of red round ones (A) and red

Statement must include: "more red" and some major indicator

of inclusion. ‘The major indicator of inclusion is that
there are red squares (A) and red circles (A) and-these
make up all the red (B). Only red squares and red circles

have to be directly stated or pointed to.
e.g. (1) more red, both red squares and red circles.

(0) more round, because there are more round ones
than red ones, because most of them are red.
ones that's why there's more round ones.

Statement must include "no" and some major indicator of
inclusion. The major indicator of inclusion is that some
square ohes.are yellow (). Yellow squares must be stated,

-pointed to br directly implied.

e.g. (1) no, because there are three yellow ones.

Statement must include "yes" and a major indicator of
inclusion. The major indicator of inclusion is one of"
the following statements that indicates '

(a) all the yellow rounds are gone (or)

(b) there's only yellow squares left.
Either yellow rounds or yvellow squares must be stated,
pointed to or directly implied.

e.g. (1) vyes, because you took out the yellow circles.

(1) yes, you just dumped the C's out here (points
to yellow circles).

(0) no, because these ones are red squares and
these ones are red circles.

Statement must include "yes" and a major indicator of

square ones (A). The respondent can either point to the
collection of red circles or state that there are a group
of red circles. Red circles or red circles and red squares
must be stated, pointed to or directly implied.



s

VII.

VIII.

IX.

. . © 292

il

“e.g. (1) vyes, because T put the round ones in one lot.

(1) ves, because there are some circles in here
(points to red circle).
. !
(0) vyes, because there, there you took out the round
’ vellow ones.

Statement must include "no" and a major indicator of
inclusion. The ‘hajor indicator of inclusion involves some
statement that indicates it could be a yellow square one
() or because there are yellow squares (A) and red
squares (A). Yellow square must be stated, pointed to

or directly implied. s

e.g. (1) no, because there's some yellow squares in there.

(1) no, because there's two groups, one's red and
one's yellow.

(0) no, it doesn't matter what color you give me.

Statement must include "no" and a major indicator of
inclusion. The major indicator of inclusion involves
some statement that indicates it could be a red square
one (A) or because there are red squares (A) and red
circles (A). Red squares and red circles must be stated,
pointed to or directly implied. o .
e.qg. (1) no, gecause there are round ones and square

ones. -

)

(1) no, because there are round ones in there.”

(0) vyes, because there's only round ones in here
so it gota go into this gyroup and its red
a red circle.

The statement must include "yes" and a major indicator of

inclusion. A major indicator of inclusion is one of the
following statements:

{a) only the yellow squares/ are left (or)

(b) the yellow round ocnes adre gone.
Yellow squares or yellow circles must be stated, pointed
to or directly implied. ’ .

e.g. (1) vyes, you only have ja group of yellow circles.

‘(0) no, it could be roind.
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il
s L=
o N .
X. The statement must include "yes" and a major $ndicator of
inclusion. A major indicator of 1nclusxon is one of the

following statements: .

(a) only the red round oncs are left

(b) the yellow round ones are gone.
Red circles or yellow circles must be stated, directly
implied or pointed to. .
; ¢
e.g. (1) vyes, because there are only round ones left

(should be cued) (red.directly implied)

.

(0) no, because there are two colors red and yellow.

(0) nu, it could be vellow round.

I

Total Possible Score: 8.

'

Predication, XI-XIII .
reglcearion y o
In general the counters can be. grouped on the basis of three main
i size, color and shape. Three main

B., , B, with six dichotomous
1", 2 3

Y

Circle =

A
2 ) ’
Square =,A1

2. Color = B \\-.L--_.r-

2 ) ‘ .
q .
Red = A
© 2 . . <
Yellow ='A}

3. Size = B

3
= A
Large 3
= ’ o &
Small A3 '
"B be interch dand A, A, A, AN, A, A
) % ﬁ can be in ero apge an 1 17 By By Ay A can also
he interchanged. ¥ °
< B_ # B A A #a A #A A
2 7 3 1 7 1 7 2 7 2 7 3 7 3
2
V1 ~tions or dichotomous classes formed must be identified
B shape, color or size.
Rep< - > is a direct r -‘aphrase and the same major criterion is

used
(NR - - ons:
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I. Response however does not identify any of the threec major
criteria or collections,”Bl, 82, B3'
e.g. Pattern I: these arc all big and-‘little. ©

II. Forms and states the properties of.two collections, however
the collections are nét mutually exclusive and no one
distinct criterion is stated.

e.g. Pattern II: these are all round and square, and
- so are these.

III. Statés oné principle criterion or collection, B, B_, B_,

’

and forms one class. (no repetitioﬁ) Only one class, A_, Ai;
A A., is stated and the other class is not
s%ateg or descrlbed ’ %
\ ' ‘ .

IV. States one principle criterion or collection, B_, BZ"BB'
and forms one class. {The class is repeated )
A, K ; A A’;A,A
(Ayr Byi Bye Byi By )

V. States one principle criterion or collection, By 82, B3,

. and states two dichotomous classes, Al, A&; A2, AE; A3, K3.
(No repetition)
e.g. Pattern I: these are all yellow and these herc are

all red.

o

- VI. States one principle criterion or collection, Bl' B2, B3,
r ’

and states two dichotomous classes, A ; A_, Az; A_, N3.
(The two classes stated are repeated. }

Scoring, Questions XI-XIII

I-IT = 0
IIT-1v = 1
V=2

VI =0

Tetal Possible Score: 6.
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\j>*’/ APPENDIX F

. . ‘ ’ :
MULTIPLICATIVE CLASSIFICATIOﬁ CONCRETE QUESTIONS

A. Matrix Structure
Materials .
Questions and Instructions, XIV, XV /

B. Intersection
Materials
Questions and Instructions, XVI, ¥VII, XVIII, XIX
Scoring Criteria J 9
Matrix Structure, XIV-XV

Intersection, XVI-XIX N

295



296

MULTIPLICATIVE CLASSIFICATION CONCRETE QUESTIONS

A. Matrix Structure
I3 : R ):g
Materials . ﬁg?.

10 red rounds large
3 green rounds large
, 3 red sguares large ‘
e 3 green sguares large [}
el TTI~square black matrix
1 cover
2 white rods

Questions and Instructions, XIV-XV

XIV. The materials consist of a randém collection of counters
as for test item I and a 2 x 2 matrix.
(Uncover the counters and have the subject describe the
counters.) "

i Please describéd the. counters feor me.
({Then cecver again.)

How many sections are there? (pointing to the matrix)
When I pick up this rod (X--X) how many sections are
there? (the rod is replaced) -

When I.pick up this rod (Y--Y) how many sections are
there?  (the rod is replaced)

How many sections are, there?  (pointing to the matrix)

I am going to ask you to put these counters (poirting
to the covered collection of. counters) into these our
sections. Everything in each section must be the :zame.
So that if I pick up this rod (X--X is‘lifted and

- replaced) they will 'be alike; and if I pick up this rod.
(Y--Y is lifted and replaced) these will be alike. s
How will you do this?

So what will you put in this section? (a) (pointing to
the upper left section). In this section? (b) (pointing
to.section b). In this section? (c). In this section? (4).

XV. The collection is uncovered. Go ahead and do it.

Are théy in good order when I pick up this rod? (The
rod X--X is lifted and replaced) Why is that?
Are they in good order when I pick up this rod? (The
rod X--X is lifted and replaced) Why is that?
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The subject may recognize that the classes as he has
arranged them are diagonally positioned. Two attempts
to correct the order are permitted. The questions, "Are
they in good order?" are repeated after each\attempt.

v

Intersection
Materials

5 large green squares
5 small green-rounds

Collection
‘ 2 large green large green large black
rounds squares. square
3 small green small red small black
squares square sguare
1 small green 1 small red )
round ' round -
1 supporf -
-2 covers . . °

2 whit;e rods

Questions and Instrtctidns, XVI-XIX

.

XV1. Pattern III is j'resented. (The collection of counters
remains covered.) : .

This is a pattern a boy/girl made. He didn't finish it.
He didn't put anything here (pointing to the empty space
aquare at the point of intersection). We want to put
something here; one thing: It must belong' to this row
(S%sturing along the row of large squares) in at least two
ways and it must belong to this row in at least two ways
(gesturing along thé row of small rounds). .We want to
choose one thing. It must belong to this row in two ways
and it must belong to this row in two ways (gestures

repeated). Just on? thing.

4

What will you put here? Why did you choose that?

If the subject suggests two objécts for the intersecting
class the examiney repeats, "just one thing."”

If the subject' hoice is incorrect the examiner asks,
How does it belong to this row in two ways? (pointing
to the large squares). ' ' )
How does it belong to this row in two ways? (pointing

to the small circles).

Three minutes are allowed for finding a solution.



XVII.

 XVIII.

XIX.

.

A collection of counters in a random pile is uncovered.
Pick a counter that would go there (pointing to space).
The subject selects a counter. Why is this the right
thing to put here?

How does it belong to this row in two ways? (pointing
to large squares).

How does it belong to this row in two ways? (pointing
to small circles).

Two attempts are permitted. The collection of cdunters
is covered for test item XVIII and the counter is
returned to the collectign. '

Th. re is another thing we could put in that space whicH

would do just as well, "one thing." It would belong to
this row in at least two ways, and it would belong to
this row in two ways (gesturing):. ' What else could we

put in this space that would belong to this row in two

ways and belong to this row in two ways? Why did you
choose that? ' '

A collection of counters in a random pile is uncovered.
Pick a counter that would go there (pointing to space).
The subject selects a counter. Why is this the right
one to put here?

How does it belong to this row in two ways? (pointing to

the large squares). : .
How does it belong to thig row in two ways? (pointing to
the small circles).

Two attempts are permitted.
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SCORING CRITERIA

Matrix Structure XIV-XV : -

Major Collections‘BlL_g2 and

’

’

Dichotomous Classes A _, , A_, A
oyt By o ~

1. Bl = Color - . |

A red
1
A& gree
S 2. 82 = Shape N 4

A2 "round (circle)

‘ A“}F:A2 square

Bl"B2 can be interchanged, Bl # 82. . C ;

. , r ’ AL
can be interchanged Al # A1 # A2 #Z )

Major Multiplicative Classes

1. red rounds (circle) - . (RQ)

7
2. green rounds (circﬂe) (GC)
3. red squares (RS)
. [y
4. green squares (GS)
4
Response Types

I. 'No response. -~
Iff None of the major collections are stated, B,, B., none of the
dichotomous classes stated, A., K&, A2, A_, and“none of the
multiplicative classes are stated” (RC, GC; RS, GS).

III. Only one major collection is stated, either B1 or BZ'
IIT. (a) Only the two major collections are stated, Bl or 82.
III.  (b) Only one major collection is stated, either B. or B_, .and

one or more of the corresponding dichotomous Classe§ is

, , A, A,
stated Al 1 A2, 5



\ " .
. ..3()0

ITI.  (c) Only two major collections are stated, either B. or B .
and one or more of the corresponding dichotomous c]asnv
of cach of the major collections is stated, A Nl' A, N .

IV. Only one major multiplicative class is stated, c¢ither of
RC, GC, RS, GS. The major corresponding collection, B , Bg, and
the dichotomous class is not stated, Al' Al, . R\ﬁr -

Iv. (a) O©Only one major multiplicative class is stated, either of
RC, GC, RS, GS. At least one of the corresponding
dicliotomous classes of the major coll7€€?3¥ is stated\\
a_, N A_, N_, and the corresponding majox collection

is also sgateg B

By By

V. Only two multiplicative classes are stated (two from GS, GC,

RS, RC). Only one.major corresponding collection, B., B, is

stated and one of the dichotomous classes of the major °

corresponding collections is stated, Al, Al, Az, AE.

V. (a) Only two multiplicative classes are stated- (RS, RC, GS,
GC) and at least one major corresponding collection
stated, B., B_, and one or more but not all four of the
major corresponding dichotomous classes, Al, Nl' A2, AE,
are also stated.

V. (b) Only twormultiplicative classes are stated (RC, .RS, GS,

GC) and the two major corresponding collections are -
stated, B., B_. The two corresponding dichotomo!s
classes, A , , A y:y for each of the two maj

' collectlons are also sgat

. ) Ly
VI. Only three major multiplicative classes are stated (three of
GS, RS, GC, RC), however all the corresponding dichotomous

classes are not stated, A A , A, and all the corresponding
.major collections are also no% stated Bl 82' -
VI. (a) Only three major multiplicative classes are stated

(GS, RS, GC, RC), all the corresponding dichotomous

’

classes are stated, A A, A, A, and all the major
,correspondlng collectlons are staged Bl B2'
VII. Four major multiplicative classes ére.stated (GS, GC, RS, RC),
all the corresponding dichotomous classes, A,, A., A_, A, of
* the major collections are not stated and all the majdr cOrres-

ponding collections are also not stated, Bl' B

5

VII. (a) Four major multiplicative classes are stated (GS' GC, RS,
_ RC), all the corresponding dichotomous classes, N ,
® A_, A_, of the major collections are stated and t%e two

major corresponding colilections are also stated, Bl' 52.



‘Scoring for Questions XIV-XV

I-1I1(c) =
Iv- Iv(a) =
V- Vi(b) =
VIi- VI{a) =

VII-VII(a) =
Both XIV and

\

Total Possible Score:

]
1

1)

3
4

XV must be correct for total score. \',If XV score’
is higher, choose score for XIV.

0

v
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Intersection XVI-XIX

Major Dichotomous Classes A, A and

- 2
Major Multiplicative Classe A A

A
S

2

1.

t2.

Al, A2 can .be any of the following but Al 7 A
e.g. small, grecen

large, green

square, green

round, green (green circles)

n

A1A2 can be one of the following:

small green square (gs)
large green circle (G¢C)

Response Types . « -

I.

II.

II.

——

III.

. IV.

VI.

VII.

No response.

. The object, objects or collections stated match only one

collection and is one or more of the elements in the
collection (either Al or A?). '

(a) The object stated does not match or is not in any of
the major collections, A, or A_, and has no direct
relation to any of the collectlons.

The object stated is not in one of the collections and it
has a functional relation with one or more of the elements in
one collection (Al or A2).

The objectystated is not present already, but it~ clearly
resembles the elements of one collection (either Al or A2).

The subject does not rely on only one element but rather states
two.b TwWO objgcts are stated, one from Al and one from A2.

The ‘object chosen is a simultaneous function of 'he two
collections, however the .choice is made in terr o/ a functional
relation, or a partitive relation. The chosen = rment is not
already present.

The object stated is not present already, and both co.lections
are considered, A_, A_, however only genus is used and not

differentia. Bears some degree of resemblance to the elements
of both collections, A,, A_, however the similarities are too

broad. 1 2 ,
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VIIT. Multiplication of classes.
not to any one particular element.

of Al and of A

to A, and A .
1 ane Ay

Scoring for Questions

303

An explicit reference to all and
States the common properties

and then states how the properties of A_A

‘Also states A_A

XVI-XIX

I-VII
VITI

0
1

i

For full score
For full score

Total Possible

1

¢

12

relate

S
’

of 1, XVI and XVII must be a Type VIII response.
of 1, XVIIT and XIX must be a Type VIII response.

Score:

2.

\

A

R



PREVIOUSLY COPYRIGHTED MATERIAL,
IN APPENDIX G, LEAVES 304-307,

NOT MICROFILMED.

~DIGIT SPAN SUBTEST. MWechsler Intelligence Scale for Children
(WISC-R) (1974).



APPENDIX H

SUMMARY OF CLASSIFICATION TEST ITEMS
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Table 33

A Summary of Classification Test Items: Adopted and
Adapted from Rawson (1969) and those
Constjructed by the Researcher

Tést Ttems Adopted ' Test Iteﬁs Constructed
) from Rawson (1969) by the Researcher
i
Additive Classification CCO SCo cco SCO
Class Construction I . Story (1) Ia{(l,2)
II ' ' ' ‘b(1,2)
c(1,2)
Class Inclusion IIT Story (I) II*
i Iv I1I*
\Y IV*
VI
VII
VIII
IX hY '
X. <
Predication " XI* Story (I) V* Story (I) VIII(a)
XIT* VI* - (b)
XITI™* VII* . ) (c)
. (ad)
! ' - (e)
‘ (f)*
N . -
Multiplicative C1a551f1¢atlon
Matrix Class = XIV* Story (I) IX(1) Story (I)  IX(2)
Structure Xv* X (1) - X(2)
A -
' Story (II) II(l)
' (2)
Intersection XVI* Story (III) II(1) Story (III) II(2)
: XVII* -
NUTIT* Story (IV) 1II(1l)
XIX* - (2)
A -
*Adapted. (These consisted of nodifications and refinements

which were not extenstye b involved more than minor phrase changes.)
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