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ABSTRACT

v
Reading and thinking are two important in£errelated_skills which
studengs in elementary school are expected to learn. There 1is evidence
that childreﬁ need to be able to think in order to read &ith‘comprehen—
sion. The purpose of this study was to examine the relafionship between

classificatory thinking and . cading compfehensidn: Classification skills

were measured by two test batteries, one using concrete stimulil and the

other using print stimuli. ®

The sample consisted of forty-five grade four, five and six
children chosen from the total populations of each of the grades in one

school by a table of random numbers.

Two classification test batteries were individually administered

to each student. The student's reading vocabulary score and reading

TR

comprehension score from the Canadian Test of Basic Skills, which were
recorded in the school cumulative records, were used. The student's
verbal intelligence score and non-verbal intelligence score from the

Lorge~-Thorndike Intelligence Tests, which were also in the cumulative

reco¥ds, were also used.

The classification tests used in this étudy were derivea from
the classification tests constructed by Rawson (1969). The general
format of both batteries was to first present a stimulus situation, and
then to present questions about the situation which involved classifi-
catory operations. The types of classification measured were class
inclusion'relations, predicates, and multiplicative classes.

Correlations, t-tests, z-tests, analysis of variance and

¢ i.v
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analysis of co-variance were used in the statistical analysis of the
déta.

Findings showed that boys and girls perform in a similar manner
on both brint and concrete classification tasks. Findings also showed
that concrete cléssification‘tasks were significantly eagier than print
clzésification tasks at each grade level, and that at the grade six
level the difference between the two modes is significantly greater than
at the grade four and grade fiveilevels.' No significant correlations
between the batteries were found except at the Grade six level and for
ghe total group. No significant correlatioLs were found to exist be-~
tween concrete and print classification scores and readigg vocabulary,
reading comprehension, verbad intelligence and non-verbai intelligence
scores in terms of the lafter factors contributing to a higher classi-
fication score. Significant correlations were found between reading
comprehension and concrete classification for the grade five group, and
between.reading comprehension and print classification for the grade
five and grade siﬁ groups, implying that print classification tasks are

more closely related to reading comprehension than concrete classifica-

tion tasks.

.
~.
~.

" The results of the study indicate that aésumptions should not be
made about how a child will pérform clagsificatory thinking in a con-
créte mode based on his performance in a print mode, or vice versa. The
results also imply that assumptibns should not be made about a child's
ability to perform classificatory thinking on the basis of standardized
;eading and intelligence scores and vice versa.

Educational implications of these findings were discussed as

v -



were suggestions for further research in this area.
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CHAPTER I
I. TINTRODUCTION AND PROBLEM

Reading and thinking are two important skills which students

in elementary school are expected to learﬁ. During the latter part of
the concrete operations stage, about age seven to eleven years, as
defined by Inhelder and Piaget (1958), students are géining competence
in both reading and thinking. Evidence that children need fo bevable
to think in order to read with comprehensiog h%s been obt?ined in

studies by J. S. Braun (1?63) and Furth (1966).

| Because thinking is.a mental activity, it is impossible to.

- observe it directly. Therefore psychologists who study thinking have
developed\Eertain methods of indirect}y observing thinking by eliciting
behavior in response to stimuli. By controlling the stimulus situation
caréfully they are able to develop theories about thinking. |

+To test a student's thinking Piaget hés developed tests and
metﬂods of observation whigh seem to measure thinking ability. Pilaget,

“and many investigators who have tried to replicate his findings, used
concrete objects for a»stimulus situation or an oral-verbal presenta-
tion. |

Rawson, in 1969, conducted a study to examine whether cognitive
procesées were equally developed in children when material was pre-
sented in;a print-verbal mode and when material was presenﬁgd in a

concrete mode. Using children of average intelligence and average

o



reading ability at the Grade four\level, Rawson undertook an examina-
tion of five types of thinking: conéervation, classification, induc-.
tion, deduction, and probability.. She found that children did better
with a concrete stimulus than a print stimulus in all types of thinking
tested.

In 1971 McRae replicated_bne section of Rawson's study, that
dealing with inductive thinking. He tested Grade four and Grade six
child£en,4 The children did better with a concrete stimulus than a
print stimulus, confirming Rawson's findings.

'Since, accopaing to Bruner, Goodnow, and Austin (1962), vir-
tuallyuall cognitive activity involves and is d;;endent on the pro-

\/ .
cess of categorizing, children need to be able to classify when read-
ing. ‘Further study of classification skills therefore séems to be
necessary in order tg obtain a greater insight {nto the relationship
between classification ability and reading'comprehension.

The problem to be examined in this study is to ascertain how
well children classify, in which mode they perform best, whether or
not there is a developmental aspéct in this particular cognitive ability,
and how their clgssificatory performance relates to their reading com-

\

prehension performance.

iI. .PURPOSE OF THE STUDY

The purpose of this study was to examine the relationship be-
tween classification scores, on tests using both concrete stimuli and

print stimuli, and reading comprehension scores, at three grade levels:

a



four, five, and six, and to determine whether there was a change in
the relationship between the gfede levels. The relationship between
the students classificatory perfermance in each mode, concrete and

print, will also be examined at eeeh of - :de levels and over the

grade levels. ‘\

-

III. THE SAMPLE

4{? Forty-five students, fifteen from each of the three grades,
fopr, fiﬁe, and six, were chosen from the total population of two
hundred and forty-one students in one school in Edmonton, Alberta, by

means of a table of random numbers.
IV. DATA COLLECTIOﬁ AND ANALYSIS OF THE DATA

Two classification test batteries; one using concrete stimulf,
the other using print stimuli, were administered to the students in-
dividually. Reading scores and intelligence quotient scores recorded
in the cumulative record cards for each child were used.

Statistical analyses used were correlations, t-tests, z-tests,

analysis of variance and analysis of covariance.

V. DEFINITIONS

o

Concrete Mode - a mode of presentation in which stimuli are actual

objects which the children can manipulaie (McRae, 1971).
Print Mode ~ a mode of presentation in which the stimuli are type-

written stories (McRae, 1971).



Clasg - thé totality of objects having a certain property (Rawson,
C
1969).

.

AClassification Operation - components in an intellectual ﬁiéﬁess by
which one realit& étate 1s transformed into another in the context

of assumed available class and class inclusion structures; the opera-
tions may be indicated symbolically . . . the outcomes may also be
represented symbolically and may be observed as verbal responses
(Rawson,\1969). .

Reading Comprehension - the amount of meaning an individual is able

to extract from printed material as measured by the Canadian Test of

Basic Skills.

VI. HYPOTHESES

1. | There is no significant difference between the scores attained by

boys and girls on the concrete or print classificatory batteries.

2./ There is no significaﬁt change over the tbree grade levels in

/ the correlation begween the scores attained oﬁ the.cpncrete clas-

: sfficgtory battery and reéding vocabulary, feading combrehgnsioh;
verbal in;elligence and non-verbal intélligence.‘ |

3. There is no significant ch;nge over the three grade levels in the
correlation between the scores attained on the prinf classificatory
battery and reading vocabulary, reading comprehension{ verbal in-
telligencg, and non-verbal intelligence. |

4.  There is no significant interaction between mode and grade for

the print and concrete classificatory test batteries over the



three grade levels.

5. There is no signijficant difference between the modes at each
grade level.

6. There 1s mno sigﬁificant change in the difference between the
modes over the three grade levels.

7. There is no significant correlation between cléssification scores
in the print mode and}in the concrete mode at each grade level.

8.. fhere is nd significant difference in the ¢orrelation betwéen
print classification scores and concrete classification scores

"over the grade levels.

9. There is no significant correlation between reading comprehension
scores and classification scores in the concrete mode and in the
print mode at each grade level.

10. There is no significant difference in the correlation between
reading comprehension scores and classification scores over the

: »
three grade levels.

VII. ASSUMPTIONS

It was assumed that the IQ scores and reading scores téken
from the cumulative records were accurate indicators of performance
iﬁ‘phese areas for the members of the sample.

It was assumed that the sample was representative of the popu-
lation of Gradeﬂfomr, five and six students in the school from which

it was obtdined.



VIII. LIMITATIONS

The following factors are recognized as limiting the generali-
zations made. from the data collected in thisg study.

1. Generalizationé for thig study will be possible only‘to'a
population of children in Crades four, five and six in an area similar
to the area of Edmonton that was sampled.

2. Generalizations will be possible only to classificatory

operations similar in nature to those used in the testing instruments.

\\\\—~~/;

IX. SIGNIFICANCE OF THE STUDY

The study may provide insights into the relationship between
clasgification skills and reading comprehension, in upper elementary
school children. If this is significant it may have implications for
the teaching of reading compreﬁznsion skills of a clgssificatory na-
ture,

1t may help to pinpoint specific classificatory 6pepations
that are most freqﬁently found to be difficult in reading comprehension
activities. I% so, this could have implications for evaluating and
teaching classificatory reading comprehension skills.

The study may indicatg the degree of correSpondence.that
exists between doing a particular classificatory operation in a ﬁrint
mode and in a concrete mode. This could have implications for teaching
and for evaluating children's performance in subjects such as Science
and Mathematics, in which concrete materials are/used to facilitate

understanding of concepts which are to be presented verbally later.



X. OVERVIEW OF THE STUDY

In Chapter I the purﬁose fo% the study was established.
Chapter II is a'preéentation of'l{terature related to the
various éspects of the study.
\Chapter IIT describes the sample, the test instruments em-
ployed, a summary of the pilot study and the statistical procedures
to be used to analyse}tﬁg,data.
In Chapter IV the results of the statistical analyses are
g ﬁresented and interp?eted.

Chapter V contains the conclusions of the study, implications,

and suggestions for further research.



CHAPTER' IT.
. . REVIEW OF RELATED LITERATURE
( o ) .
A.Thre;,majof theoretical concetns related to the research are
deélt'with injthichhapteY. . Firstly, the nature of clagsification
. TN T ) o
'is discussed. ‘Secondly, the developmental‘n@ture of classification

is examinéd, and thirdly; the relationship between classification

skills and reading cqmprehensioh is reviewed.
1. NAIURE OF CLASSIFICATION

Humans élaqsify'because it is an effective way of adjusting
to their environmen;1etaté$ Bfuner, Goodnow, and Austin (1962) and E.
B. Hunt (1966). Thejisuggest that classifying reduces the complexity

of the enVironmént: reduces the need for constant learning, provides

direction for'insfrumental activity, and allows ordering and relating
of classes of events. Accordidé'to Britton (1970) classifying facili-
tates information processing and makes higﬁér thought aroceSSES pos-
sible. He suggeéts th;t it is a way of relating the unfamiliar to
the familiar; or, the o0ld to the new.

Classifiéation seems to be a logical operation performed by
a person upon objects, events, people or ideas. The dictionary defi-
Aition of logical is "according to the principles of logié". Operation
is defined by Ginsburg and Opper (1969, p. 150) as an action that is

performed mentally. For a-logical operation such as classification



to be performed upon objects, events, people or ideas means th&t thé
person who is classifying decides in his mind'that groups or classes
could be formed with them, and divides them up accordingly. 1In this
way 'a person recognizes that a.group of red objects and a group of
white objects can be combined to form one group of red and white ob-
Ajects.

Bruner, Goodnow, and Austin (1963) believe claséification in-
volves the identificafion and abstraction of common propérties or
principles among things, which are then grouped into separate classes
according to certain common properties. To identify a property of
something, a person has to be able to recoénize that feat;re, and
have a mental symbol of it; for example, redness. If there are many
things fhat haverthaf feature, fo;iex;mple fed squares, red circles,
red triangleé, and red rectangles, ﬁeﬂmust be ablevto mentélly isolate
or abstract the feature of reaness as ; property common to all of
these items. 'He then is able to group the objects together producing
a class of 'reds'.

Britton (1970, p. 23) claims that all classificatiéns are in-
ventions of human beings. Divisions between classes are arbitrarily
established depending upon the negd and convenience of certain soci-
eties. Brown (1962) and Organ (1965, p. 33) state that the set of
principles that define the bouﬁds of classification therefore haQe'to
be learned. It seems, furthermoré;‘that competence with classifyding

and understanding classifications may well be a matter. of concern to

educators since these skills are learned, and are not innate.
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Types of Classifications

The basic types of classifications examined by Rawson (1969)
are simplg c § inclusion groupings, additive groupings, and multi- °
plicative groupings. Simple class inclusion groupings are observed
when things are divided up into groups without necessary relations

between groups being adhered to. For example, unrelated objects such

e
as toy cars,-buttons, and beads can be divided into three spécific‘
groups: toy cars, buttons, and beads. Additive groupings result in-
hierarchicai structures with groups‘related tb gub-groups in super-
ordinate ‘and subordinate relations. For ;xample, objects such as

red squares, red circles, white squares and‘white circles‘can be

divided into classes that are related in an order such as the fol-

lowing:
objects
red objects white objects
red squares red circles ‘'white squares white circles

Multiplicative groups may be 6f two forms, a'matrix or an intersec-
tion. Matrix groups are .formed by systematically mixing established
classes to form a-new_group. This can be illustrated using_the
classes whites, reds, circles, andlsquares.‘ The new groués formed
are red circles, white circles, red squares, and white squares.

/
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red whitg

‘circles. @ O
@Q@| OO

squares /A O
@ 0 O

An'inté;secfion grouping 1s formed wheﬁ two attributes, one from
each of two established classes, are joined to form a new group.
This can.be illustrated using the classes large squares and small
circles. Either a large circle or a small square can be placed at
the point of intersection |

0 | a

0 -0

(:) 0O o .4 O o

These basic types of classifications represent the two direc-

tions for classifying that are possible, horizontal and vertical.
Horizontal classifications would fallOW‘the paﬁternwof simple classi-
fications. The classes are mutually exclusive and abouélequal in
inclusiveness; ;hat is, particular items can fit into only one class
andvhave aftributes that are definitive of only one class. Vertiéal
classifications would follow the pattern of additive and ﬁultiplicati&e
classifications. 1In tﬁeSe classifications the classes are interde-
pendent. Classes are.grouped and re-grouped in a superordinate, .
subordinate relationship; or, new-classes are formed by combining

Y

established classes. -
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Criteria of Classification

Many researchers have examined classificatory criteria, which
are those characteristics of objects, eventsg, people or things, that
are used as a basis for grouping into classes. E;amples of attribute
criteria are shape, color, and size. Examples of property criteria
are habits of animals, or behavior of societies. In this. section the
types of criteria preferred at particular age levels, and the quant

‘of different criteria that can be appliéd to one set of things at dif-
ferent age levels, will be discussed.

Many studies have been done to determine theétypes of cri-
teria diff%fent groups of children prefer to use when classifyiﬁg and
the results obtained in these studies are consistent. Early elemen-
tary school-aged children (Kindergartén to Grade one) usually make
claésificationS‘on,the bagis of perceptual,crigeria report Britton,
(1970) and Sigel (1967). Further to this it seems that color is the
preferred pe;ceptual cfiterion at tﬁ?s age. 'Denney (1972) suggests
that older children seem tb prefer form. It is believed by Speliﬁan
(1968) that this shift from color to form may be due mainly to the
influence of schooling. Size is less used than either color or shape
according to Fraser and Ross k1970).“

.Britton (1970) reports that usually middle elementary school~
aged children make classifications on the basis of functional cri-
teria, while older eiementéry‘school—aged children group on the basis

of conventional names. Definitions of these types of criteria were
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devgloped by Gerstein. These were quoted in a thesis by Jackson
(1968, p. 30), and shall be used to explain the meaming of functional
criteria and conventional names. In using functional criteria, a word
. is defined by the child recalling the use to which that object was
put in’the past, e.g., "an appie is”something you eat,”" or "a donkey
is something you rid: »n". To group on the basis of conventional
names the child ié employing an "abstract" attitude, or ''conceptual
hethod"; ""An apple is a fruit" 1is an example of grouping in this °
‘way.

. Authors who have also found a change with age.similaf to that
just described include Thompson (1941), Parker, Halbrook (1969),
Sigel (19545, (1967), Anneﬁt (1959), Goldman and Levine (1963), and
Jackson (1968). ) |

Birch and Bortner (1966) tested individuals ne+ween three and

" ten years of age to see if a caﬁégory choice wes wade bv preference
or becau;e of lack of ability with other types of criteria. They
disgovered ;hat_the choice. seems to be one of preference to a signi-~
- ficant extent, because all age groups could use functional criteria
if no percept;al criteria were applicable. Lee, Kagan and Robson
(1963), 1like Birch and Bortner, believe ;ﬁat differences between cri-
teria used by children to categorize may be-due mostly to preference.
They believe this preference is an.ind;;ation of their learning style
ratﬂ%r than an indication of their actuai feasoning ability. Be that

as it may, performance with all types of criteria improves with age,

" and performance at all levels is better with perceptual criteria than
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witﬁ functional and abstract;prilér}a, stateQParker and Day (1971).
Several studies on classification have yielded the finding
that theﬂquantity of criteria which can be applied to one set of
objects incréases with the age of the student. These studies we;é
reported by Inhelder and Plaget (%?64), Reichard (1944), Kofsky
(1966), Croxton (1965), and Blackford (1970). The very young can
apply none, the pre-schoolers can apbly one, and older‘children can
apply two or more. For examble, given a set of red squares, white
sqﬁares, red circles, and Yhite éircléé, very young children can be
expected to group the objects randomly; pre-schoolers would probably
gfoup them into white and red‘sets, employing the criteria of color;
and, older children would probably group them by both color and shape

into four sets: red squafes, white squares, red circles and white

circles.

Measuring Classificatory Behavior

In order to measure a logical operation it is necessary to
externalize the behavior, set test objectives for the subjects, and

work with units larger than single responses claim Bruner, Goodnow,

.

and Austin (1962f.

Vinacke (1951) summarizes five methods of measurement that
have been used: intervié&—questionnaire, pérformance, in;rospection?
learning, and problem solving.

Introspection, learning and problem solviﬁgi;;;e been ef-

fectively used with adults. The int¥ospective technique ‘requires

the individual to verbalize how he discovered an answer, and therefore

-
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reéuires an attitude of self-awareness that a child usually has not
yet acq;ired. The learning method iﬁvolves being taught a principle
and then using it to solve or explain a similar but different situation.
This could be used - ith childfen, but is not useful in situations
where the purpose of the study is to ascertain how the childvperforms
spontaneously. The problem-solving method is similar to the. learning
ﬁethod except that there is no training period. The individual is
presented with stimﬁli and asked to determine the principle they
exemplify. This hethoh‘would not be very successful with children be-
cause it would require them to apply thinking strategiés not usually
available to them. i %\

The interview-questionnaire Qnd performance methods have been
ugsed with children. Thrbugh the interview-questionnaire the tester
can solicit reasons for answers fromrthe child, fit the questions to
the child's typé f answersﬁtand still retain a standardized type.of
approach and standardized questions. It allows'the-child freedom tqj;
think in any style he chooses and provides the examiner with Qaluable
additional data ta\:he answers. Howéver, the data may be quite sub-
jective. The performance method requires the child to do something,
such as put things~together,'or mark things that don't belong, aféer
having observed a demonstration or ha&ing performed é sample exercise.
A drawback to this method is that it is hard to determine whether the
child has learned a stimulus-response reaction or ié doing logical
thinking. The performance method and interview-questionnaire method

>
M

can be used separately or in combination.
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Many of the studies quoted earlier in this chapter have used
the performance method. Free classification of objects; pictures or
‘:words provided the data~for‘B1ackfor& (1970), Vygotsky (19345, Bfuner,

Olver,‘and Greenfield (1966), Dénney (1972), sSigel, I.E. (1954, 1967,

1971), Thompson (1941), and Wei, Lavatelli, and Jones (1971). Choos-

ing an object to match a key object was used by Birch‘and Bortner
'(19667. Matrix completions were used by Bruner, Olver, and Green-
field (1966), Mackay, Fraser and Ross (1970), and Parker,Rieff and
Spert (1971). Intersection completioné were used by Findlay (1971),
Parker and Halbrook (1969), and Parker and Day (1971).

Piaget and Inhelder (1964) uéeé the iﬁterview—questionnaire
methdd;‘ A situation requiring logical operations was presented and
the chi%ﬁ was requested to state a solution to’the situation and to
give a verbal justification for the solutién.

~Rawson (1969) gdapted a combined performance and interview-

‘questionnaire method for her study. A situation requiring a logical
operétion to be performed in orde; to arrive at the solution was
presented. The child was then asked to state a solution verbally, to
justify his solution verbally, and finally to demonstrate the solution
he had stated. |

| Interpreting the verbal answers children give is complicated
by the language:they use. Roger Brown (1958) believes children use
the vocabulary of adults without the understanding of adults. Bruner,
Goodnow, and Austin (1962, p. 60) quote a study by Bouthilet wﬁich

suggests that the actual performance of creative problem solvers may
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run ahead of thelr ability to state verbal justifications. Therefore
it would seem that a combination of the performance and interview-
questionnaire methods would produce the most satisfactory results

when measuring logical operations in children.

Sﬁmmarx

Classifying is essential to human knowledge and mental acti-
vity because 1t reduces the amount éf information the mind is required
to store and use. It is a logical operation that reqqires‘the identi-
fying and‘abstracting of common properties frofi a set of thingg; and
grouping them to form a systematic arrangement or organization. All
classifications are arbitrarily establiéhed by societies to suit their
needs and convenience, and,'%herefore, need to be learned.

There are basi;arly three types of classifications: simple,
additive and multiplicative. The types of criteria;children identify
and abstract in order to make these classifications are perceptual -
(e.g., size, color, shape), functional (e.g., use), and conceptu31
(e.g., conventional namesj. The amount of use made of each t&pe of
criteria changes as. the children grow olde% from mostly perceptual '

to mostly functional to mostly conceptual. In addition, the quantity

of different types of criteria that children can apply to one set of

objects increases as they grow older.

Several methods for measuring classificatory behavior were
described. The two most successfully used with children are the per-
formance method and the interview-questionnaire method, singly or in

combination.
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"I1I. THEORIES ABOUT CLASSIFICATORY DEVELOPMENT./

There has been and continues to be a éreat deal of debate
about how children and adults perform logical thinking tasks and
the differences between them. One of the observable differences
between child and adult thinking is.their method of approaching
reality. The child is egocentric; he believes he is the center of
all events. The adult 1s objective; he believes he is only one of
hmany participants in all events. Other differences are their views
of the world and their uses of language. The child beiievee all
things are animate, while the adult distinguishes between non-1living
things that are inanimate and living things that are "animate. When
the child talks he’expresses his inner thoughts ahd does not need
another person to listen to him; whereas the adult talks to communi—v
cate with another-person. , e

Some psychologists and philosophers“have cogcerned themselves
with the reasons for the differences between child and adult thinkihg;
that is, whether children‘do logical thinking in a different way than
adults, or whether they do it more poorly than adults. Whatever the
reasons for ;he differences, however, a difference exists. How people
move from the child level to the adult level is another issue with
which many psychologists, philosophers, and educators concern them-
selves. Research examining both of these issues will be reviewed .

. - RN
in this section.
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Some of the Differences Between
Child and Adult Thinking

Several theories about the change process from child to adult
thinking will be reviewed. 1Issues which have been considered are
whether the change is in discrete stages or 1s continuous; whether
it is sequential or not sequential; whether language has an intert
acting effect or develops independently; and the effects of matura-
tion and instruction.

Inhelder and Piaget (1964) postulate a developmental  sequence
which occurs in discrete stagés indepeﬁdently of language, due .in part
to biol;gical development. They believe that logical operations de-
velop after perception, language, and simple relations. After their
appearance they then co-develop with these otherifunctions. The |
traﬁsition between stages is governed by the domi;ance of cerfain
actions, beginning of hindsight and anticipation, and reversibility.

Piaget's theory proposes that this observation, that as
children get older there is an improvement in their c}assifibatory
performance, is evidence that classifiéation is a developmental
logical operé;iop. He proposes that there is a cumulative growth
from one stage to the next which meéns that an older child c#n
classify using any 6f the criteria, perceétual, functional, or con-
ceptuSI, depending upon the individual and the'circumstanceé; but
the younger children can>usua11y only classify using criteria charac-
té;istic of their stage, such as perceptuai. Also he préposes that
the behaviors children of different ages exhibit are evidence of a

development from a concrete thinking to an abstract thinking level,
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Inhelder and Piaget believe there is a pre-logical or pre-
operationai stage during which the child is not able to classify.
Durihg this time he is capable of forming graphic and non-graphic
collections (i.e., puts real objects together with no real connection
betweén the items). 'However, they believe that true classifying de-
velops out of these actions.

During the in-between stage, concrete operatioqs, the child
1s able to classify but only on the basis of perceptual criteria. He
reasons, but without stability in his concepts. For éxample, the
child may say that when he puts red squares and red circles together,
that all ;he objects in the group are red. However, he may then not
say that some of the objects are squareé. He can form simple
hierarchical classifications. Fgr example, a collection of objects

can be subdivided as follows:

- squares
‘ ,//’/////A\\\\\\\\
\ red ‘ white
squares squares :
large small : lafge . small
red red white white
squares : squares squares , squares

Four to seven of the ten characteristics of true classification are
usually present at this stage (see Appendix A) but the child still
lacks reversibility and the coordination of intension and extension.

Reversibility takes two forms: inversion (negation), -A
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is the inverse of A, and reciprocity, 1/A is the reciprocal of A.

An example of negation in classification is given by Ginsberg and
Opper (1969, p.-l3l). If a set of-yéllgw primulas is combined with
flowers that are not yellow primulas, then there is no group of
yellow primulas, (A + (-A) = 0); howevef, if the flowers that are not
yellow primulas are taken away, the group of yellow pfiﬁﬁias_remains.
An éxample of reciprocity‘is also given. If there is a grdup of red
squares and white squares, and the white squares are removed, the
group of red aﬁd white squares would notﬁexist‘(A x 1/A = 0) as a

group\,\Tc\;\obtain it again, the group of white #fuares would have to

be combined witﬁ gg;\;€3\§QnaresL\\The child comprehends reversibility
, ———
whep he realizes that an action that.is performed can be undone by
an opposite action, and the original state can be re-obtained by per-
forming the original action agaig. |
Classes have intensional and extensional properties by which
the members of a class are relaéed‘to one another, and to the other
‘classes in a total grouping. Intension 1is the set of characteristics
common to the members of a class (e.g., redness, squareness); Ex-
fension is the set of members themselves (e.g., red squares). These
definitions have been de€elopea by Inhelder and Piaget (1964, p. 98).
Rawson states that the greater the iﬁfensibn the smaller the extension
of a claés (1968, p. 134). For exaﬁple, if the intensional properties
are squareness and redness, the class so defined (extension) is

greater than if the intensional properties are squareness, redness,

~ smallness, smoothness, and glass. The two properties, intension and
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extenéion, cannot be differentiated very well, although each can be
observed. B

The fir ‘tage described by Inhelder and Piaget is called
the stage of fornal nrations. At this stage the child_is able to
coordin#te intensiun anu extension,.and ﬁnderstaﬁds reversibility.
He is cqpable of true ~lassification. |

Inhelder and Piaget l.zve suggested that the ages of children
at each of thesevstages are approximately birth to seven years, for
pre-operational, seveﬂ to eleven yearsbfor concrete operational, and
eleven to fifteen years for formal operational. Thgy believe these
stages develop spontaneously over time through the processes of or-
ganization and adaptatiqn. ‘

Ginsburg and Qpper (}969, pﬁ. 18-19) define organization
as the tendency to integrate structures, which may be physical or
psychological, into highe;—order or intellectual systems or structures.
Examples of higher-order or intellectual structures are looking at
objécts and grasping them with a hand, andvlooking at obje;ts and
grouping them. .N |

Adaptation is defined by Ginsburg and Opper (1969, pp. 18-19)
as an interaction or exchange between a person and his enviromment
and involves assimilation and accommodation. To intellectually as-
similate, the person incorporates features of external reality into
his own psychological struétures. To intellectually accommodate,.
the person modifies his psychologital structures to meet the pressures

of the environment. Examples are the child who can group objects By
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color observing that they can also be grouped by shape, or the child

who recognizes birds, dogs, and cats, learning that these are all

\
' 1 \
animals. i

Although Inhelder and Piaget expl%in the development from
‘stage to stage without referring to facto?s other than maturation,
\
such as perception, learning, and 1anguag%, they do believe th%§e
factors play a-part in”fhe realiéatioh ofipperational'thinking and be-
havior. f\at,is, no one faeto; cqmpletelyldetermines the total pro-

\ b .
cess. For épis reason, Inhelder and Piaget believe instruction should

parallel devglopment, but it cannot speed it up.

Piageg's theories are supported in part by many authors.
Parker and Hallbrook (1969) observed multiple classification.in sub-
jects placed in Kindergarten to Crade three, and concur with Piaget
that the skill is developmental because performancelimproved with
grade level. Bruner and Olver (1963) studied Gfade one, four, and
six students on equivalence transformations and found that grouping
stratégies were developmental and the language used to explain was
developmental. Whyte (1970) compared students of low to averége in- *
telligence, aged twenty to twenty-two years, on addition and multiéli—
cation of classes, additive composition, and hierarchical ciassifica—
tion, and foﬁnd,both groups followed the sequence estabiished by
Piaget, and seemed to fixate at certain stages. Similar results were
found by Lovell, Mitchell and Everett (1962) using five to ten-year-old

normal children and nine to fifteen-year-old below normal children.

Vei, Lavatelli and Jones (1971) studied shifting of criteria, use of
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real objects, inclusion, and multiplication, with cultura}ly deprived
and middle class youngsters who were in Kindergarteﬁ and Grade two.
They éupport Piaget's sequence and his equilibration theory.

Vinacke (1954) is one of many authors whq does not believé
in a theory of discrete stages, but in continuous development. He
believes there is a continuous and gumulative change in thinking with
increasing age. Changes that take place are from simple to compiex
.concepts, that is from understanding concepts about the neighborhood
to the Qorld community; from diffuse to differentiated concepts, that
is.from uqdetstanding some interrelationships to understanding many
social roles and'asfitudes; froﬁ egocent?icity to‘objectivity,,that
ié from thinking of himself as the center of other peopleé' experiences
to thinking of his experiences as distinct from othe;s' experiences;
from concrete to abstract, that 15 from thinking. of perceivéd or known
thipgs, such as Dad's car, to thinking of things as members of a class,
suzh as a car; from variable to stable, that is a word such as cat
being applied to any four-legged animal, to cat being applied only to
a particular four—leggedlaﬁimal, a cat; from inconsistént to consis-
tent; that ®s from believing a perceptual featuré is overly imﬁortant,’
(e.g;, height or space indicating bigness), tb a perceptual feature
being considered in relation to other factors. Vinacke believes the
change is not due primari}y to either menﬁal age or voecgbulary, but
to increasing age, and therefore to maturation and expérience.

There aré some aﬁtﬁq;s who believe neither in Piaget's theory

ot

of sequential developmenf;'nor in Vinacke': *heory of continuous
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development. They believe there is no‘prédicfable sequential develop-
ment of logical operations. Denney (1572) attempted to replicate In-
helder and Piagef's findings on developmentalistages with children
aged two, four, six, eighf, twelve gnd sixteen. Order was not signi-
ficant. Tests used were free classifying and verbal-label claséi—
fying. Kofsky (1966) tested the order of difficulty of classification
tasks and ﬁhe cumulative effect with subjects aged fourAto nine years.
Although the older ones did better than the younger ones, regular
stages were not clearly indicateS, and the order of learning was not
as Piaget cited. Piaget and Inhelder's (1964) model of the steps by
which children learn class inclusion was:
1. resemblan;e sorting
2. consistent sorting T
3. exhaustive sorting
4. conservation
5. multiple class membership

6. horizon!al classification

7. hierarchical classification

Individuals seem to,varylin the sequence of mastery of cognitive
tésks, and the steps by which they master particular cognitive tasks.
In desky's study a developmental trend seemed to be present but a
specific séquence of mastery of skills was not present. |
Findlay (1971) qdesfioned Inﬁelder and Piaget's claim that
partial multiplication of classes deveiops later than comblete mul-

tiplication of classes on the basis that Inhelder and Piaget tested
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each type differently. Inhelder and Piaget used free choice for one
and finite choice for the other. Findlay found that the type of
choice significantly affects the performance of subjects, i.e., they
do better on finite choicé thaﬁ on free choice.

Braine ,(1959) examined Piaget's theories of length and order
concepts and agrged with the stages but not with the age of under-
standing. He thought the age of understanding occurred earliér. Ausu-
bel (1964) believes the importance of theldevelopmental concept is the
sequencé# not thé age of‘occurrence, bécauéé the speed of development
can be affected by eﬁviroﬁmen;al factors. However, he believes train-
ing can accelerate the process only within the limits imposed by the
stage of operations of the child. Other authors believe that the oper-
ations are trainable, and there are no limits to restrict the speed of
development from a less to more competent performance.

Kohnstamm (1967) attémpted to teach five-year-olds to answer
questions on";ﬁclusién relations. He found that it was possible for
children to perform an operation before reaching ﬁhe stage of develop~-
ment cited by Piaget (1964) if they are trained Qith a particular

~method and mode. He tried three types of training modesf verbal,
pictpri;l, agd objects-plus-pictures-plu- -rbal. The last mode was

’

most effective and caused retained learning of an operation earlier -

than Piaget cited. The method used in all cases was to explain aﬁaﬁ
~ 3 p

give correct answers, and use counting to teach that all is greatet

than any parts.

. L
Other such studies have been done. However some attempts at-
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training in clessification Seem to support the Piagetian theory in
general. Parker, Rieff, and Sperr‘(1971) attempted to teach multiple
classification to four and a half, six, and seven and a half-year-old
children and found it to be more effect}vefyith the older children.
I. sigel (1971) attempted to teach claésifying objects by more than
color and use, and to teach combining groups, and found within eight
months that there was little difference in performance between the
trained and nat trained. Taba and Freeman (1964-65) attempted to
" teach thought processesvusing sequential lessons that parallel the
evolutionary sequence and found the sequence to be essenfial If the
sequence was followed more students could achieve higher levels of
cognitive operation. Concept formation followed the sequence:
1. _enumeregion of concrete items
2. groupinéxthe items k3 ' : A
3. labeiling or classifications |
 According to‘furth (1969)'?iaget,believeg.1anguége isxhot a
necessary element‘of operational thinking. Piaéet believes children
can express what they think. Errors.will be due to logi@al inadequacy
not linéuiéfic incompetence. Origins of operations of logic are not
in language and language is not the central fec;or‘in their develop- -
ment state Inhelder and Piaget (1964).

" In Thinking Without Langnage Furth (1966) provides evidence

v

- from studies comparing deaf students and hearing students which seems -
to corroborate Piaget's theory. A comparigson of deaf with hearing

subjects on logical classification was made with two samples, coilege
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level and ﬁon—college level adults aged twent;bto fifty years. The
ma?érials uséd were forty-eight cards with two geometric figures per
card which were to be grouped into categories based on the criteria
of shape, color, similarities (conjunction), and differences (dis-
junction). The results with both samples were similar, and the re-
sults between the deaf and hearing groups were similar. Furth con-
cludes that thinking can be with gxmbols of a language system that is

verbal, or wit!: ut these symbols. Therefore the relation betweén
[ ]

language and thinking is not esseneiq}. With no yerb%l symbolic

system, thinking can still take placg. "The perf;;mance in thinking"bf‘.

the deaf was unaffected by the absenée of verbal language if éther

experience was equal. Furth suggesfé teacﬁing methods should teach

thinking through non-verbal methods.

Silverman (1967) found that deaf and hearing children witﬁ ~
similar reading achievement performed classifications with similar
‘competence and pséd simi;ar criteria. AHis study was eénducted with
students aged seven to fourteen years and measured the amount of use
made of three types of criteria: superordinate, functional and as-
sociative. He belieyes deficiencies in categorization behavior may
contribute to defiéient language performance in deaf children. As
was implied by Furth's study, Silverman's study implies that language
is more iqfluenced by thinking skills than vice versa. ‘

Vygot;ky (1962) believes that language plays a kgy role in

the classificatibn process. He bases this on his thedr§ that thought

and language com#ine at about the age of two years, each having

|

|
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developed independently prior to this, to form intellectual language

or verbal thought. He believes thought and language are interrelated
from age two onwards and one cannot develop without the other. Con-

cepts are formed through intellectual operations guided by the use of
Qords.

Britton (1970) supports the Vygotsky view. He .believes that
tyere is organization in speech and organization in thought which is
interrelated. First the child speaks 1anguége which is organized
without understanding; secondly, the child speaks language and under-
stands; -thirdly, he thinks first, theﬁ speaks; fourthly, he can think
more than his speech can express. Britton, like Vygotsky, believes

that development is influenced by maturation and instruction, and that

instrucfion makes the child conscious of things he does unconsciously.

Summarz

It seems that all authors agree that logical operatioﬁs are
'developmental. Some believe the development occurs in stéges and others
believe it is continuous. Some believe there is a particular sequence
of skill attainment, and others believe there is no particulaf sequence.
The role piayed by the factors maturation, language, and instruction,
is viewed in many different ways; however, all authors acknowledge
that these fa;tors‘ére involved in the performance of logical opera-
tions to a greater 'or lesser degree. ,

Reasons for the Differences Between
Child and Adult Thinking -

A change in ability to perform classificatory operations as
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children grow older has bgen documented in many studies. Shantz
(1967) invesfigated the relationship of multiplication of classes,
logical relations, and spatial relations with children of seven,
nine and eleven years and found with an increase in age there was an
increase in performanceﬂ The older childreg,were able to answer more
questions correctly than the younger children. Brﬁner, Olver, and
Greenfield (1966, pp. 154-167) fo;nd the ability to understand multi-
plicative groupings improves with age. Stuiies which were reviewed
in the section on criteria showed that performance with both percep-
tual and conceptual criteria improves with age. In addition, it was
found that relatively more use was made of perceptual criteria by‘
young subjects, and of conceptual criteria by older subjects.

Piaget believes that children tﬁink differe;tly,than adults.
He believes the reason ;he child's classificatory behavior is dif-
ferent to an adult's 1s because children can't coordinate extension
and intension, and can't differentiate logicgl (mental operations)
and sub-logical (perceptual'actions) operations. Classification is
1ogicaf'when a child coordtnates bringing together objects, and ap~.
plving criteria within a group to regroup. Classification is sub-
logical when a child brings together objects and believes their
proximity to one another constitutes their 'groupness". 1In the first
instance the child can‘apply a coﬁmon criteria>tq join objects, and
iﬁ the second he cannot.

Roger Brown (1958) believes that the difference between child

and adult thinking is not that the child cannot do abstract thinking,
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but that he cannot differentiate between abstract and concrete terms.
For example, he may call all men daddy, or cail all individual
fruits, fruit.

| Further to this was a study done by Polermo and Jenkins (1963)
with children of-Grade four age up to college age. The subjecfs were
given the Kent-Rosanoff free-association test of 100 words followed
by‘a list of 100 stimulus words. They were to give their first re-
sponse to the stimulus word Qsing only one word. The frequency of
superordinate responses was tabula:ed. Results showed that from
Grade four to Grade six, concrete responses decreased and abstract in-
creased; from Grade six to- adult, responses became more concrete;
therefore, Grade six subjects gave the most abstract responses. It
seems that mature and immature subjects use concrete responses, but

e~

as Brown states, tHe difference is that the mature subject uses the
H

response’ correctly all of the time, whereas the immature subject does
so only by chance, 1if at all.

Vinacke (1951, 1954) believes that there is‘no difference be-
tween the style of child and adult reasoning. 1In a reséarchlfev;ew
" of many authors he summarizes the process 6f logical thinking in
children that Plaget and others postulate.to be perception, then
abstraction, then generalization. This process allows them to per-
form only concrete thinkiné? The process in the adult is perception,
then abstraction and generalizationvtogether. This means that at
this stage grouping and separating are tws/aspects of the same pro-

cess, therefore concrete and abstract thinking is possible. Vinacke
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disagrees with this theory because he believes the processes of ab-
straction and generalizatién cannot operaté in isoiation and that

both children and adults can do both. The observable differeﬁce be-
tween child and adult reasoning he believes is one of degree not of
kind, due to experience. Expefience includes training and environmen-
"tal influence.

Kagan (1964, 1965) believes that children of the same or dif-
ferent ages think differentiy, but he attributes this to differences
in thinking styles rather tﬁan to differences in cognitiQe develop-
ment. Through a seties of studies he has observed the behaviors of
reflective anq impusrsive probleﬁ solvers, and analytic and non-
analytic attitudes. He believes certain children prefer'tb think in
one of these ways more than another, independent of their knowledge,
vocabulary and climate oiu‘he testing situétion:_ Performance would
depend more on how the task was suited to the chiid'sﬂiﬁinking style

than to the child's cognitive stage of development.

Summagz

In this section, féur major reasons why children do not do
logical thinking like adults are presented. They cannot differen-
tiate abstract and concrete terms and apply them appropriately. They
cannot coordinate intensiofnal and extensjonal properties. They lack
experience, and they cannot apply thinking‘styles to‘problems ef-

fectively.
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IITI. RELATIONSHIP OF CLASSiFICATION ABILITY
TO READING ACHIEVEMENT
The purpose of this section is to discuss whether there is a
relationship between classification ability and reading achievement
and if so the kind of relationship. The use of classifving in read-
ing, and the value of.knowing ahouﬁ;!he relationship of classifica—
tion ability and reading achievement will also be discussed.

Is There a Relationship Between Classification
Ability and Reading Achievement?

D. H. Russell (1965) states that behavior which involves the
apprehension (understanding) of events or objects such as printed
symbolsg may be profitably conceived as a categorizing activity,
whether perceptual or conceptual. It follows, therefore, .that reading,
identifihation and comprehension,probably involves classification.
Identification involves apprehension of letters or words in the sense
of recognition (i.e., ietter and word labels). Comprehension involves
vapbrehension of concepts associated with words, such as word and

phrase meanings.

TS form a concept is to establish a categbrization. ‘This is
because’a concept is an organizing system which serves to bring per-
tinent features of past experience to bear upon’a.present stimulus
object according to Vinacke (1954, p. 529). For example, having:
seen cats, a child would be able to recognize-.a new cat as a cat.
Therefore a concept seems to be a particular type of classification
which is a mental rep;esentation for a saet of impressions, feelings

or percepts.
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A study by J. S. Braun-(1963) on the relation between concept
formation ébility and reading achievement at three developmental levels
is applicable to this topic. The subjects in the study were all boys.
There were fifty in'Gradelthree, fifty in Grade five, and thirty-nine
in Grade seven. Braun devised a concept formation ability test (CFA)
by ad;pting an ﬁAstrument developed by H. G. Reed, which was adminis-
tered 1ndividualiy to the subjects. The CFA score was correlated
with the comﬁrehension réading score obtained from Gates Advanced
Primary Reading Test (Grade three), Gates Reading Survey (Grade five
ana seven), and Iowa Achievement Test (Grade seven).1 The CfA test
consisted of twenty concepts with six cards per concéﬁt. Out of four
words on each of the six cards fhe child was to choose those six words
which had something in common and tell what the concept was. She
found that the subjeéts' concept formation scores were highly related
to reading. Those with poor concept formation scores were under-
achieving readers. Braun speculates that perhaps children who don't
read beyond the primary level can'éAfunction abstractly enough. Dif-
ferent mental abilities are involved in reading at different grade
levels, going froﬁ primarily concrete material in the lower grades to
primarily abstract material in the higher grades.

Jan-Tausch (1962) examined concrete thinking as a factor in
.reading comprehension with 170 Grade four, five, six, and geven
students, wizh half of the subjects male and half female at each

grade level. The tests used were the California Reading Test Form

CC and Form AA, for a reading comprehension score, and part of the
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Goldstein-Scheerer battery of abstract and concrete thinking tests
(Color - Form Sorting Test; Cube Test). Jan;Tausch found that ab-
stract thinkers are also advanced readers and concrete thinkers are
retarded readers, with a significant differénce existing between -
the abstract and concrete behavior of the advanced and retarded
readers. "It would seem that a child's learning process in reading
+ + . follows closely his freedom from tﬁe limitations of concrete
thinking (Jan-Tausch, 1962)." The relationsﬁip is more significant
at higher grades, perhaps because reading there tends fo be more ab-
stract. ©

. The evidence gathered in these studies point out that there
is a relationship between classification abiiity and reading achieve-
" ment, at least insofar a§>the classification process is applied to
concept formation, :nd a possible change in relationship over grade
levels is evident.

Rawson (1969) and Smith (1971) provide two different explana-
tions of a possible relaCionship between reaaiﬁgfyomprehension and
classification ability, Cs

Frank Smith (1971) states some vefy gpecific categorizations
that in his gbinibn need to be constructé& by the reader in order to
decode and comprehend print; in facg, he believes "every aspect of
reading can be seen as a process.of categorization (p. 76)." For
example:.(l) iett;r identification: 8 and A belong to a category

called a; (2) word identification: cat belongs to a particular

sequence of sounds and refers to a particular type of animal; (3)
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word meaning: 1individuals organize their categories by interest,
experience and set (e.g., snow for skiers, desert nomads, Eskimos).
To read for understanding Smith claims certain brocesses‘of learning
word meanings must be followed in sequence. Information obtained
through perception is Brganized into categories and relationships
that can be used to identify, interpret, and predict. Each category
can‘be defined by rules and has internal similarities. Between cate-
gories are significant differences, some of which are mutually ex-'
cl;sive, and some of w' i ire -hierarchically related. Learning from
a cognitive.pOint of v. - avolves: es£ablishment of new categories,
development of‘rglations among categories, refinement of rules for
the allocation of events to categories. Once certain categories havé
been established by the mind, these.become organizatjons that ghe in~.
dividual imposes upon incoming information on the b;;is‘of semantic
features. The child may be taught to recognize to, foo and two.
Each word represents a new category for meaning, and all are related
_ because of their auditory similarity. The rules which must be learned
to place these words iﬂ categories are based on explaining how each
one functions differently from the others in a sentence. The child
then recognizes which is which on the basis of syﬁtactic and semantic
features used; for example, in the phraseé: : the lake,
apples, and John went .

The kind of relationship that Rawson (1965) postulates between
classification ability and reading comprehension is a facilitative

relationship. She describes the rélationship of logical thinking and



37

reading comprehension as interdependence. Both are developmental and
both change from a primitive to a ma;ﬁre level in a sequence of stages,
as a result of the 1nte£action of the individual withlhis environment.

Logical operations underly comprehension. For example, reading
comprehension depends upon an individual's ability to formulate mature
concepts. Once an operation is acquired, such as that of abstraction
or quantification, it can be applied to many different s;tuations and
conte;cts .

Logical relations underly reading comprehension. At the first
or concrete level are causal relations, and at the second or abstract
level are Implicative relations. Logical classes understanding is
exhibited by correct use of quantifiers: some, every, all, etc.

Both of tﬁékoperations of logical classes and relations are aspects
of classificatory behavior. Therefore, it seems that classificatory

competence facilitates reading comprehension competence.

Using Classification While Reading

To use classification in reading, Rawson (1965) sugge:rs:

1. hierarchical classification

a.. to develop meaning ‘ ‘
e.g. primitive level - object names;
mature level - object names and relations

b. to develop main ideas
e.g., level 1 - properties of objects
level 2 - similarities and differences
level 3 - hierarchical system properties
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2. multiplicative classification

a. to understand embedded clauses

b. to understand complex sentences

c. to understand -complete articles

d. to underséand sentences with two
qualifiers (e.g., The ones who are

early and in line will be able to
see the play.) ’

e. to understand compound sentences
(1.e., conjunction, disjunction,
and negatién)

3. all classification types

a. to make outline formats

N Chomsky (1965) illustrates how generative grammar is based
on categories and subcategories (S, NP, VP) which the child under-
stands intu&tively. The child’internalizes this system of rules and
this 1s part of the experience he brings to the printed page, a very
specific kind of'classificatory attitude and specific types of clas~
sifications.

Parégraph orgahization say Bond and Wagner (19»v) is a basic
element of reading comprehension. Interrelationships among paragraphs
is a basic comprehension ability for total selections. Both of these
are classificatory behaviors. |

Thinking in reading involves using symbols and an early
ability which needs to be developed to use symbols is classification
accordisgﬂfo Rawson (1965). Stauffer (1969) explains by saying words

are not concepts but symbols of concepts; therefore, a word is an act
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of generalization; therefore, a concept is an act of generalithion. A
concept is an act of generalization because, says Stauffer (p.374): it is
established out of a set of constant rules about differing perceptions.
To develop concepts (e.g., number, ‘quantity, time, historical, geo-
graphical) a person must use the functions of logicai’memory, abstrac-
tion, and seeing likenesses and differences, all of which are classi-,
ficatory behaviors. To comprehend’ concepts would require using theﬁév
same operations.

Words are themselves classifitations, and the means for build-
ing up categories, states Britton (1970, p. 41). ‘Hayakawa (1949)
says to give something a name requires usiﬁg classificatory operations,
and a word represents ﬁanf objects or ideas, not jus£ one. For
example, the word 'square' refers to large and small squares, red and
white squares, outlined and cut-out squares. There 1is not Just one
but many different objects that are -labelled 'square’.

The whole probess of problem solving (i.e., see problem,
define it, state hypotheses, test, concludé) can be applied to read-
ing, claims Stauffer (1969). The form it takes in reading is: set
a purpose, define purpose while reading andrstate hypotheses, judg?,
and conclude. Staﬁffer believes the reader's ;urpoge is determined
by his level of conceptual development énd his cognitive funétioning.
Spacﬁe (1969) beligves réadiné<comprehension should be taught as a
thinking process.and quotes several studies to support his stand.

Eash (1967) lists five areas of cognitive abilities that can

be developed through reading, offwﬁich one is discriminating. This

/

v -
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involves detecting, differentiating, classifying, relating and seeing
organization. It seems that as well ag using classificatory behavior
to aid reading comprehension, reading can be used to develop thinking

skillg including classifying. . ' 7 .

Value of Knowing about the
Relationship of Classification

and Reading

Just how important the relationship between reading compre-

hension and clagsification is has been examined by several studies.

Bruner and Olver's test of grouping disctiminately different

things together was administered to6 a number of grade four, five and
six students of averag ability in a study conducted by Custen-

border (1968). Responses were measured as thematic, complexive or

superordinate. The findings revealed that the ability to classify
superordinately was not significantly related»to reading achievement
or,tetardation. A difference was found, however, in the tjﬁe of clas-
sification base used. More retarded readers used a perceptible feature
base (perceptual criteria such as size, shape, color), while more
achieving readers used a functional feature baee'(functional criteria
such as use, manner of uSe): i

Wickens (1963) examined the ability of good and poor readers
to abstract. The purpose of Wicken's study was to examine whether
abstraction ability {s related to reading. A sample of fifty Grade
four students of average intelligence was selected Half of them

were good readers, and half of them poorlreaders. The tests included

Erce tUalltests (Wepman auditor » Raven's Colored Progressive
P P y g
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Matrices), and tests on sorting and classifying (Primary Mental
Abilities, Wisc Similarities Subtest,'Shure Wepman Concept Shift Test,
and Object Sorting Test). ' The results indicated that good readers.

did significantly ‘better than poor readers abstracting, performing

.tests of abstraction, and verbalizing the categorizing principles

arising from abstraction. Several implications_of the study were-

“stated: that testing reading aptitude could be done with tests that

5]

than Grade six disabled readers..

measure the abf%?ﬁ? to classify, or categorize, and abstract concepts,

'

that,the testing instruments be used to provide insight into the dif-

‘ficulties of the poor readers, that the tests be used to understand

language behaviog), since language is in categories, and that teaching
methods and mate;ials be developed that would (a) FQQVelop the ab%%dty
to abstract, claesify, formlon attain concepts, aoniy'pfecise

iangoage to ex;ress concepts formed, and (b) encompass objects of

the environment. )

Rediger (1970) examined verbal hierarchical clgbsification in
disabled and able male readers in Grade four and six and found classi-
fication ability was developmental, and that good réadere could per-
form the task better than poor readers. The findings were that all:
able readers did significantly better than disabled readers; that |
both Grade four 'and GFadeﬁsix able readers did significantly‘better

There seems to be a close relationship between classificatory

"behavior gnd reading comprehension . Reading involves logical opera-

- tions  a partic’lggfway becausé the raw material of reading is

"a
‘:s *
..‘ ,.'.'.Q’.A
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symbolic d;ta. Therefore, although.an individual is capablé of per-
forming logical'operations with and upon other kinds of datda that is
.coné}ete or perceptual, to do so with and.upon the svmbolic data of
reading may be a new problem for him; The importance of being égle
to perform logical operations with the symbolic data of reading is
especiajly important in the area of reading comprehension. Once the
print concepts have been formed and attained,‘the @hild faces the
challenge of manipulating them. This involves the many complex pro-
cesses of logical opératiohs. - : -
Logicg1 operations are not dependent on :eading, but readiﬁg
is Aependent‘upon logical operations. Classifiéétion is basic to
both processes. Therefore, the relation of the'classificatory oper-
;x;bn to reading is an'impo¥tant one. .It is a necessary means for

reading acquisition (beginning readers), and in a different way, a

necessary means for advanced reading comprehension (mature readers).

Summarx

Studies by Braun (1963) and Jan-Tausch (1962), were described

in order to illustrate that there is a relationship between classi-
ficatiqn'ébility and reading cbmprehensioh échievement scores; A
péssible change in the relationship over the grade levels due t'
thé change from concrete to abstract thinking as children get older,
and to the greater qﬁantityvqf abstract concepts in books at higher
grade levels, was also indicated. ‘

Possible relationships between classification ability énd

reading comprehension have;’een.described by Frank Smith (1971) and

.
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Rawson (1965). Smith believes that every aspect of reading is
actually a process of categorization. Rawson belleves that classifi-
cation ability facilitates reading comprehension.

Applications of classification ability while reading are very

numerous.

Y .
(" WT
. ‘,'

The relatiohshiﬁ between reading comprehension and classifi-

7.

e

cation has been found to be verykgigﬂfficant. That is, good readers
score higher on classificatory tasks than poor readers. Studies which
established these results were done by Wickens (1963), Rediger (1970),

J. S. Braun (1963), Jan*Tausch (1962), and Rawson (1969).

IV. SUMMARY

¢

Classifying is a human invention desfgned to simplify in-,
formation storage and retrieval by the brain. Sets of objects, events,
people or things are systematically grouped togegher and given a com-
mon symbolic representation, for example, a word. There are at least
three basic types of classifications and a continuum of criteria
ranging from pércep + . to conceptual provide{the base upon which
these classifications are formed. Of five most frequently used

. . ~
methods for measuring classificatory behavior, two have been used
with children successfully,

There is a difference between child and adult thinking, and
the development from one type to tﬁe other has been described in

several ways. Piaget (1964) and others believe the change 1is sequen-

tial and either in stages or continuous. Okhérs believe the sequence
. i
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and speed of acquisition varies from individual to individual and
can be affected by training in certain skills. The influence of
language, maturation, experience, and instruction upon this develop-~
ment has not been well determiﬁed. These factors may contribute to
the differences betweeﬁ child and adult thinking to a greater or
lesser degree. Pilaget (1964) believes maturation to be most impor-
tant; Brown (1958) believes language to be most important; Vinacke
(1951, 1954) believes experience to be most important; and Kagaﬁ
(1964, 1965) believes instruction to be most important.
' A positive relationship between classification ability and
reading comprehénsion has been verified by many studies. The exa;t
nature of the relationship, however, is a matter of speculation.
Studies by Smith (1971) and Rawson (1969) are ambng those which have
tried to>detgfmine and describe the relationship. The value of clas-
sification ability tqdreadijﬁfwith understanding, and to utiliziﬁg |
information obtained by readigg has been illust;éted.

The need for a more precise understanding of the relationship

between reading éomprehension and classification‘ability has been

established in this réSéarchfgf literature.
. . N
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CHAPTER IIT
THE DESIGN OF THE STUDY
I.- INTRODUCTION

The purpoée of this chapter 1g to describe'the design of the
study. A desc;iption of the sample is followed by a description of
the tests used. Modifications made upon the original Rawsén experi-
mental tests and the scoring procedurésvare described and explained.
A description of the pilot study'and the statistical procedures used

to analyse the data conclude the chapter.

II. THE SAMPLE 6

The sample for this study was selected from the Grade four,
fivé“and six populations of one school within the Edmonton Public
'School Syster. The populations consisted of eighty-three Grade four,

seventy-nine Grade five, and seventy-nine Grade six students. Sub-

jects who did not have Lorge Thorndike I.0. scores recorded within

the preceding two years, and/or Canadian Test of Basic Skills reading

*scores recorded within the preceding year, on the cumulative record

cards, were eliminated from the population. .The Lorge Thorndike Test-
PO |

had been administered to the EFsulting Grade four population in May,

1972, the Grade five in February, 1971, and the Grade six in February,

1973, All students had a Canadian Test of Basic Skills set- of scores

for either June; 1972, or September, 1972.

45
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From the selected population, fifteen students were chosen
from eacn grade level by employing a table of random numbers.

The reason for choosing students at the Grade four, five, end
six levels was to attempt to examine the resul’ . of the classification
section of the study done by Rawson in 1969 with Grade four students,
and to examine classification performance over these particular grade
levels.

Rawson had chosen Grade four students for her study because
the children at this level could be expected to have a reasonable com-
petency in the decoding aspect of reading and would not have word
recognition errors hampering their reading comprehension Also, they
would have been operating at the level of concrete cognitiveiopera—
tions long enough to be consolidating the intellectual operations
chetacteristic of this phase of development, in preparation for the
major advanees of early adolescence. These assumptions of Rawson
have been accepted for this study as well, and for all of the subjects
from grades four to six.

Information abeut each member of the sample was recorded. Sex,
age, and verbai I.Q., non-ﬁerbal I.Q., reading vocabulary and reading
-comprehension scores were obtained from the cumulative recbrd cards.

Scores on the print and concrete classification test batteries were

obtained by individual testing
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IIT. STANDARDIZED TEST INSTRUMENTS

Lorge-Thorndike Intelligence Test

Verbai.énd Non-Verbal Batteries, Level 3, Form A.

The purpose of the Lorge Thorndike tests accoré}ng to Buros
(1959) 1s to measure abstract intelligence which is'the ability to
work with ideas and relationshi;s ampng ideas. The particular cogni-
tive\tasks sampled by the test are: (a) dealing’with abstract and
general céncepts, (b) 1ntefpretatioﬁ ané%use of symbols, (c) dealing
‘with relationships among concépts and symbols, (d) flexibility in
the organization of conceptg_ahd symbols, (e)"htilizing one's ex-
perience in new patterns, (f) ‘utilizing 'power' rather than 'speed'.
in working with abstract materials. The tests measure reaséning.
ability more thén mental capacity.

The level 3, form A test is designed’to be used iﬁ»Grades
four to six. There aré three scores: verbai, non—ﬁé;bai; and com-
posite. The mean I.Q. is 100 and the standard deviafion is sixteen.

Norms for these tests were standardized on a population of
136,000 in 44 communities in 22-states of the United Stat;sf The com-
munities were selected in order that an appropriate stratified sample

of American communities based on socio-economic factors were repre-~

sented. The latest standardization was made in 1963 and a multi-level

format booklet was developed. )
Odd-even reliability scores were between .88 énd .94, Alter-

nate form correlations were .76 to .90 at all levels. Validity

studies indicated opositive correlations between the results on this
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test and school achievement.
The tests are considered to be widely used, well constructed,

well presented, well designed, and quite sound (Buros, 1959, 1972).

Canadian Tests of Basic Skills ‘//

Form 1, Multi-Level Edition for Grades 3 - 8§

The Canadian Tests of Basic Skills battery is a Canadian

adaptation of the Iowa Tests of Basic Skills battery. The purpose of

the battery is to evaluate generalized educational skills and abili-
tiés, not content achievement. The skill areas dealt with are vocabu-
lary, reading comprehension, language, work study skills, and arith-

metic. The vocabulary test measures noun, .verb and adjective mean-

ings. The reading comprehension test measures the -ability to grasp

_details, the ability to determine purposes, the ability to analyze

organization, and the ability to evaluate a reading selection.
National and local norms are available. All norﬁs are ex-
pressed as grade equivalents, and percentiles are provided for within
grade comparisons. Separate norms are“ﬁrovided for each subtest, and
all norms are listed for the'beginning, ﬁidd}e and end of the year.
Canadian norms were oBtaiﬂeé!in 1966 with‘B0,000 children. A strati-
fied réndom sample was made of children,bwho spoke English as ;héir
mother tongue;ffrom 225 English—speaking‘schools acroés.Canada.
Reliabiiity coefficients range from .84 to .96 for the major

tests and .70 to .93 for the subtests. The composite reliabilities

for the whole test range from .97 to .98 for the different grades.

These tests seem to be well respected because of curricular
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validity, careful and good construction and design,“and the clarity .

of the materials.
r
IV. THE EXPERIMENTAL TEST INSTRUMENTS

The experimental tests used in this study were derived from

Rawson s Study of the Relationship and Development of Reading and Cog-

nition (1969). Two batteries of classification tests were used. One -
is celled the print battery and will be symbolized by P. The other
is called the concrete battery and will be symbolized by C.

The general format oflboth batteries was constructed to first
present a stimulus situation, and then to present queetions about

the situation which involved classifieatory operations. The stimulus

situation for the print battery was a story to be read silently;.the

-stimulus situation for the concrete battery was a collection of objects

to be manipulated. An inventory listing the materials used appears
in Appeﬁdix B.

. The questions presented for’both batteries were of three main
£§pes: class inclusion relations, predicates, and multiplicative

classes. A question of the class inclusion relations type would re-

quire the student to recognize and compare subordinate and superordi-

nate groups. For example, are there more red objects in a group of
red circles and red squares, or are there more squares? A question
of the predicate type would require the student to recognize relations

between members of a group and the group itself. For example, are -

the ducks who arfiQe earI&, early-arriving birds? A question of the
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multiplicative classes type would require the student to abstract
‘#one distinct property from each of at least two other groups, and to .
combine these properties to form a new group. For example, what‘
would belong to both small squares and red objects? The questions
were.des§gnéduto examine classificatory cognitive'operétions at the
concrete level of intellectual developmeéxbas_defined by Piaget (1964).
A detailed symbolic description of the classificatory 6peerions and
the test questions in both batteries appears in Appendix C.

Each type of question was handléﬂ in a separate subtest witﬁin
the total battery. The to;al number of items was twenty-fi;e with a
disfribution per subtest of sixteen class inclusion items, three |
predicate items, and six multiplicative items. The ﬁumber of items per
subtest used in these tests is a change from the Rawson tests in which
the total number of items for the concrete battery was nineteen, and.
 the total number of items for éhe print battery was ten. The distri-
bution per subtest on the Rawson tests was eight items on the concrete
class includion, four items on the print class inclusion, three items
on each of the concrete and print predicate subtests, six items on
the concrete multiplicative, and three items on the print multiplica-
tive subtest.

The class inclusion questions on the print battery were changed
so that the universe of discourse was birds, rather than animals as
in the Rawson tests. This change was made because Rawson stated that
students had problems inferring the unive;se of discourse for ducks

as animals. Rawson based her questions on the followihg type of
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hierarchy:
animals
/\
birds other animals ’
/\
ducks other birds i
/\
pintail - other ducks \

“In this study the questions were based on the following type of
hierarchy:
birds
ducks other birds

/\ o

pintail other ducks

The questions were written in a form that was parallel to Rawson's
in order to test the same operations that she had tested.

A complete description of both batteries, including the
method of presentation and the scoring criteria, 1is printed in Appen-
.dix D. Because the test items of the two bétteries were, in general,
constructed as corresponding pairs, a summary "M 1lustrating this 1is

printed in Appendix E.



V. VALIDITY AND RELIABILITY OF ‘THE
EXPERTMENTAL TESTS -

First sthe validity of the test situation will be described.
Then the.validity of the test items will be checked by examining
the design and the construct validity.
(1) Test Situation Validity
The validity of the test situation for the print battery
”dependé on the comﬁarabili;y_of the fé;ponses required by the test
items in the print test situation witﬁ those in the corresponding con-
crete test situation. The extent of fhiércompéfability is illustrated
in Appendix E. This method of establishing Qalidity was proposed by
Rawson (1969). ' | '
The method of estéblishing vaiidity for the concrete battery
pro;oéed by Rawson (1969) will also be accepteq for this study,. since
no change was made inlthe questions developed by Rawson. The validity
of the concrete tests was based on the degrée of continuity thaF had
been maintained between fhé.stqdv Rawson did and previous studies in
the area of-classificatory development.
(2) Test Items Validity
” (a) Desigﬁ of the Test Items - If the items adhered to
the rules proposed by Smedslund (1964) in the monograph“gggpgggg

Reasoning: A Study of Intellectual Development, they were judged as

suitable items for assessing logical operations. Smedslund states

that concrete reasoning is achieved if the subject can arrive at a
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correct conclusion to a logical question after havingrperceived th7
initial events and having them removed. To ensure that this octufs
Smedslund proposed twelve rules, which were to beé used as‘guidelines
in developing test itéms or tasks and in presehting the tasks to

the sﬁbjects being aséesséd; The rules and an explanation of how the
items in tﬁe concrete and print batteries adhere to them is given

below.

Rule 1 - The tasks should .not be solvable on the basis
of perceptual processes. This can be ensured if the initial
events are absent at the moment of solution.

The stimulus situation is covered prior to the asking of the

test questions.

Rule .2 - The tasks should not be solvable on the basis of
readily avallable hypotheses with a non-logical structure.

The solutions to questions. depends upon the ability ‘to men-
tally note a set of premiseé<aﬂd determine a necessary conclusion, and
can not be expressions of cause and effect solutions\directly a‘vail—eD

able from past experience.

Rule 3 - Tasks which can be solved on the basis of specific -
previous information, which may have been available to some
children, should be avoided. The solution should not depend
upon the child's knowledge. :

Before each-question the children were informed that_thejins

formation they would need was in the lay-out or story. they had just

. been shown. -
L3

Rule 4 - Items involving practicWl skills that are likely
to be taught in some enviromments should be avoided.

The subjects ﬁere required tb perform dperations mentally,

which, 1f taught, would not have been taught in the same environment.
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as that of the experimental tests.

Rule 5 - The possibility of being correct by guessing
should be minimized.

To discourage guesg}ng the subject was required to give an

explanation for each answer.

Rule 6 - All information available to the subject should
be in the form of perceived events. Verbally communicated
hypothetical premisés should be avoided.

i The objects were perceived and ﬂadipulated by the subject

. during the preliminary quést%Qning..;gnderstanding the words of the
story was ensured by éareful‘ﬁ%eliminary questioning. If the subject
had difficul#y:dq_either instaﬁce one of three methods of assistance
was provided in'the order séecified by Smedslund: (i) repetition |
of question, (2) dindirect ﬂelp, (3) direct help (e.g., ﬁaming the
objects, or'idéntifying specific words in the story).

Rule 7 - It must be ensured that the subject acttwglly
perceives the relevant events. He must be asked to lapel
them as presented.

’

The preliminary questions were structured in such a way that
"all of the data neéded for the test questions was pinpointed.

Rule 8 - It must be ensured that the subject actually
remembers the relevant information. He must be asked to
recall this information immediately prior to the moment of
solution.

The test questions follow immediately after the preliminary

questions, and are in a sequence such that each question relates to
.. ‘. AP

- IR T
Gy .-
(Y o

the preceding ones. L ¥

Rule 9 - Comprehension of the instructions should be
ascertained. The subject's usage of terms suapectea to ‘be
» difficult should be checked.
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v . H
- . P

The subject's comprehension was ascertained by his ansvers

to preliminary questions, and the explanations he gave for his
. . /

answers to the test questions. - .

Rule 10 - The required test responses should be so simple
that effects of variation in general motor development '
2 verbal fluency, etc., are excluded.

3

The subject was required to giveaeral answers and could'ﬁ

A )

W

',

assisted during  the preliminary Efestioning Words which had been

used in the preliminary question Mere the words which were necessary
. . o> . .

RN

for the subject to use in answering the test itenms. . . L.

%

Rule 11 - There should be_no‘differential reinforcement
during the-test. Every response should get the same mild,
positive reinforcement. . This is important in order to main—
tain the spontaneity and confidence in all subjects and in
order to avoid differential“learning effects and highly
variable guessing behavior.

The examiner attembted to accept 511 answers as'worthwhile
and attempted to encourage all subjects by always requiring an explana-

4 N

tion for their decisions. o

Rule 12 - The same type of matertals should be used *
Ty throughout the items as far as possible, in order to keep I
¢' ) constant any effects of the type of material .

A Throughout the concrete battery the. materials were colored ,
S ) B‘A}rt‘ 'ﬁ"\
shapes; Throughout tﬁe print battery tHe matqrials we  word "#kge
oo sk )
"”ﬁfv
most important word, concepts to bé rused’were birds, rgf&g ‘E__

& S b4

"
treasures. : ) R : : G g J ‘
—_— . S #J‘”
' : Thggforegoing twelve - rules control for inference patﬁern.;;

‘Three other guidelines Smedslund feels are.important are: - s

.r[

,(i)% Does the task avf'ff<,
- S5t R
Y

These tasks were used

A
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L
’

Piaget (1964) and othqrs who had tried to replica!t Piaget' 8 findings.

*(11) Does’ the task control variations tn goal object
(wHat the subjébt is instructed to attain)ﬂr R o}

The test questions have specific corréﬂ*‘

(111) Does the task control variatiqnd‘ ngperception?

The'subject.was presented with only those erials which
(

A <
were required for the test questions and the‘ﬁ%elimfyary questions EO

o

direct him to focus upgn the percepts which he. requiresav

V

(b) Construct Validity of the Test Items - To examine if & .

a test item Has construct validity it is necessary to | ee if'it a7

i - -,

‘5be reprqgented in symbolic form 'Then the degree of correspondqu
of its symbolic representation*to the accepted logical representation

for that operation is the meastre of the validity of the test task.
'Q’ 00 4(< »
The symbolic form GT each item in both test batteriés is- given

*in Appendix C. The dégree of correspondence to the accepted 1ogica1 v

’

representation for that operation was examined by comparing the test

item to the logical representation for the clasaification operations

also presentgd in Appendix C. It seems that all of the test items

o - , Y
were congg%gcted in accordance with the necessary 16gica1 sequences.

VI. ADMINI§TRATION“OF THE EXPERIMENTAL TESTS.

I
."‘"ej_f.’f
' 3

®

ﬁﬁﬁfﬂ” The gxperimentél tests were administered during the period
v N

f

y

January 16 to February 7, 1973. " Both batteries were administeted in- /

dividually in" one sitting. Each subfject was tested in a study room. '
;An his own school and the average time per stﬂdent was thirt;—five«
1 > . L

. ’~-‘ 5 N * o . + - '
minutes " ‘ T ' - ﬁé ERE : .

28
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The student faced the investigator across a table. All of t
the materiils were filed iﬁJa box out of the student's Qiew, produced
in séquence as'needed, and then placed out of sight again after each

'?¥et of questions was completed.

The 'sequence of presentation was concrete first,'print second,

t Q

for twenity-four subjects; print first, concrete second, for twenty-
one subjects. All of the sessions were tape-recorded and the reSponseﬁ

were transcribed later. These written transcriptions were used for
. .

* scoring purposes.
The preliminary questions and the test questions were typed’ on
3" x 5" file cards. Mpe, students were told that the questions would

be read to them so that everyone would be asked exactly the same

> _ . .
questions at each administration. (See Appendix D for test batteries.)

Y VII. SCORING PROCEDURE

~
)

A s

The scoring system which had been used by Rawson (1969) was
modifisd. . - ' , - -

Rawson had allowed a one or zero score for each item. On the
. o . . .
class inclusion subtest the subject had to have a correct answer plus

a correct explanation in order to obtain a scgre of one. ©n the.
ﬁredicates subtest the answer was in the form "f a proposition whigﬁ
W : - . ,

4 -
had to be correct in order to obtain a score of one. On the multi-

plicative subtest a score of one was given for the correct answer,
. : LI - v

and a score of one was given fpr the correct explanation.

@ a st . 4 Vel V™ .

The modification which ¥as made to the scoring was to allow
. J ..i . &
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é
a score of one for fhé ect answer, and a score of one for the cor-
rect explanation, 1“§§§~e class inclusion as well as the multiplicative
subtests. This modification was made in order that a comparison couln
be made between the answers- only ahalﬂhe answers—plus explanation

scores. The/predicates subtest waggg’- the same way as had been

done by Rawsgr

-

JVIIT. RELIABILITY,OF SCORING

1 !
The reliability of the sé;ring was obtained by measuring
inter-scorer agreement._ A randJL sample\of five'subjects was scored
by another marker, a Master of Education gkaduate in Reading. The

marker was provided with a se€t of questions, a set of criteria for

!*correctness, as is printed in Appendix D, and the taped protocols of

\

the five studdnts For questions nine, ten and eleven of the predicate

. w"'
subtést and qﬁestion twelve of the multiplicative subtest, all from

" the concrete battery, a diagram of what tMe student had done was pro-

nided because Ehe etudent hed demonstrated his answer.

The Atrington.Formulawwas nsed to compute the reliability
score. The formula is (2 x egreements)-+-((2 x'agreements),+ dis-
agreements);: The.nercentage of agreement for the print battery was
95%, and for the concrete battery it was 98%. These pefcentagee in-

dicate that the reliability of the scoring may be considered quite

satisfactory.
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IX. THE PIlgI STUDY

The purposes for administering a pllot study were to train

the investigator in administering the tests, to determine the testing h
time needed for each student” to examine the possibility of using
more than two stories, to decide whetler the stories were too easy

for Grades five and aix students, and to examine the possibility for
“ _.!-(‘ }
using scoring proc‘ﬁﬁ&ea different from thosa followed by Rawson.
th . . e \';I‘
Bhe concrete aha stonies tests on claasification were adminis-

» .(h v‘ ‘v‘ .
!ﬁrﬁdesrfgggtﬂgfee and six from two

tered to eighteen students flab
different schools. The students were tested individually in a room

at their tohool and all responses were tape-recorded.

Tﬁastudents were Ehosen from each grade in each school by
tneir classroom teacner, who used his/her judg%ment in picking a high,
middle and low aghiever in reading.

The time taken by the students, who had no time limitations ‘

imposed upon them, varied from 25 to 60 minutes with an average timeﬁf_;

., © _ S
of 40 minutes. Since this seemed to be a reasonable length of time, £
) N 1 ‘s .
and created a comfortable testing climatg¥, 1t was decided to allow’ tﬁe T
R
. o St -
students as much time as they wanted during the main study as well. .

‘

N Using more than Rawson's two stories produced the same results";:
- . . JREE
: . : 3 af
as using only two. The extra reading seemed burdensome to most of ~ *%
- .

the childrenLend'it meant they spent a much longer proportion of
hqe réadinglthan doing other test tasks. Also there seemeﬁ;tom_

different concepts to remenﬁgf, use, and forget within

a very short interval of time. It was decided that only. two gteries
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\

would be admimistered in the main stud¥.

The étories did not seem more or iess easy for the Grade five
and six students than for the Grade four students. Problems with the
readabili;y factorvof the stories were minimized by the thoroughness
of the preliminary questions .presented before the tesf questions. A
very precise set of preliminary questions and assistance guideliées
was recognized by the investigator‘éb being very important to ensure
all students were given equal amounts of assistance prior to the test
‘questions. . : ¢

To use aifernéte écoring'procedures was deemed a desirable
;djustment that should be made. ”A better balaﬁce between the total
possible score on the stories and concrete tests could be made by ia-.
créaging the number péwCléSS inclusion questions on the sto:?é; bat-
tery. Also, more alternaéive answers to the 1ptersect%on ques;ions

could be allowed, thus providing the children with 'the opportunity to

reveal more information about their thinking.
%é‘ STATISTICAL PROCEDURES

The statistical procedures for this study were programmed

by the Division of Educational Research Services of the University

of Alberta Faculty of Education.
LA

. ”
Correlations

- Product moment correlatinns were obtained between the scores

£y
on the concrete and print batteries;- between reading comprehension

scores and the-scores on the concrete and print batteries; and between

-~



Covariance

g

verbal IQ, non-verbal 1Q, reading vocabulary, reading compfehensior
and the concrete and print class inclusion totals for answers-only
scores, and answers-plus-explanation scores. Gorrelations between

two types of scofing were also obtained.

Mean Scores

w

The mean scores and standard deviations per'gtade were obtain%?.

for age, verbal IQ, non-verbal IQ, reading vocabglgry, reading com-

‘prehension, concrete battery and print battery.

T-Tests O
The significance of the difference between mean scores was

obtained using t-tests to examine (1) the effect of the order of
""-':l‘~ L
the test adminisgpapfqp,'and £2) the effect of sex.

Y

¥ e

LY
An analysis of covariance was computed to estimate the re-

lationship of the priﬁt battery and the concrete battery scores to

61

%

reading comprehension, reading vocabuldry; verbal IQ, and non-verbal

IQ scores. %

Analysis of Variance

A two factor analysis of variance with repeated measures of
factor §'Was computed in order to compare the cﬁange over grade

levels of the print battery compared to the concrete battery.

~.

z Test

The significance of tﬁe difference between two correlation

>
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coefficients\for independent samples was computed using Fisher's
. . ~. !

< .

z, transformation. The correlations for each grade level between

reading comprehenSion and classification, T,» Tgs T, Were converted
) » : e
to Zré’ Z.g» zré,xusing»a transformation table.

-~

The formula which follows gave the z scores (Fergqson, 1971).

zZ = W‘Zrl had Zr2 -
r— ]
_— Ve -y e, -3 . N o
It is a uggt—normal—cuqve deviate A value .of 1. 96 or grehter is .

rrequir:ed for significance at the“()(i level, and a value of 2.58 or
] J :
greater is required for significance at the .01 1eve1. . <

- | oy
* XI.  SUMMARY s,

v . /
This chapter has presented descriptions of the Eample, tﬁQv
/
standardized and experimental tests, the scoring procedures,~tﬁe\

' .
validity and reliability of the tests and the scoring, the p;lot T:“

study, and the statistical procedures employed to analyse che data.

Y . . ;
Lo . ' v

1Ferguson G:A.. Statistical Analysis in Psychology and
Education. N.Y.: McGraw Hill Book Co., 3rd Edition 1971 pp. 170-171,
456. - , /,




CHAPTER IV
ANALYSIS AND INTERPRETATION OF DATA
I. INTRODUCTION

" The purpose of this,chaﬁi@rxis‘to present the results of the
p .

investigatibﬂ. A description of *the characteristics of the sample
is presented. Results of a comparison between Rawson sScoring and the
scoring used in this study are interpreted. Following an analysis of
the order-of-test-presentation effect, and the sex effect, the rela-
tionskip between.classification ability and reading comprehension
over the three grade levels . - examined. Also the relationship be-

tween- class:.flcaglon ability in the print and concrete modes i3 '

examined. An aégiysis of the class inclusion subtest concludes the

chapter.
II. DESCRIPTION OF THE SAMPLE (,%N; =
W b

The sample for this study was composed of forty-five students,

-

fifteen fromveach of the Grades four, five and six. - Information on

the means and standard deviations for age, reading vocabulary, reading
comprehension, verbal IQ, and non-verbal IQ, is given in Table 1 for

e . S -
each grade group and the total sample. - The number of boys and girls-

is also recorded. Scores were recorded from the cumulative records

for the reading sections of the Canadian Tests of Basic Skills, and

for the Lorge-Thorndike Intelligence Tesﬁ It may be seen by examining

the standard deviations on Table l that there are very slight

63
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R

/‘

differences in age within the groups.
The performance of the subjects on the experimental tests is

presented in Table 2. The mean scores and stanaard deviations for

each grade group and the total sahple are giueh fdr each subtest. The -
mean scofeé and standard deviations-are also given for the total test

score in both the concrete and print batteries., It should be noteq

that in both batteries the higpest mean scores are attalned by the .?\
Grade six group, and the lowest mean-scores are attained by the Grade

N

five group, except on the concretéfpredicate subtest. On.the con-
. ‘& ¥ 'y “, :

crete predicate subtest the highest mean.score is attained by the
s )
Grade five group and the lowest mean score 1s attained by the Grade
r .
four group. ’

The frequency distributions for the subtests and for the total

batteries are illustrated in Figures 1, 2, 3, and 4.

I1I. COMPARISON OF THE SCORING METHOD DEVELOPED FOR
THIS STUDY AND THE RAWSON METHOD OF SCORING

The experimental tests were scored using (1) Rawéon's method
of scoring, and (2) the method of éé%fing developed for this study.
Rawson's method of scoring on the class incluéion subtests and the
print iﬁtersectiop;}tem was to allow a score of one on an item 1f the
~subject had both the answer and the explanati&n correct. On the con-
crete intersection subtest a score of one for the answer and an ad-
dig!pnal 5coré of one for the explanation waé aLlowa&. In this séudy,
a §cor%ﬁ§f one was allowed for the angwer, and a score of ohe wads

. TN . )
allowed for the explanation, on h}l subtests except predicates. On-
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Grade Four
Grade Five ...vveen..

- _ Grade Six --——--—-—-
CONCRETE BATTERY -

Number of Subjects

‘s

7 =

54

Number of Items Correct

PRINT BATTERY

Number of Subjects

7 4
54 ‘
3 4 .
—
1 - —_-—
M AJ v | v 4 '4L
1 3 5 7 9 11 13 15 17

Number of Items Correct

G o

>
~

Figuré 1. Frequency Distributions of Correct ;Scores
) on the Class Iﬁclusion Subtest fotr the
- Three Grade Levels
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o the Three Grade Levels
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the predicate subtest a score of one per item was allowed' usifdg both:
¥ ’ . ’ ' b \.

+ .methods of scoring, ' o ; M:

The scores obtained by the Rawson method are présented in *’

.n‘w

fTable 3. The scores are presented for ail of the subtests and the .

v 'total batfery ‘for each grade group andbfosﬂthe tot;l sample. 'It is:
,ftmportant to nobe the di??erences between the Rawsonamethod of scoring j‘
:.’r_.‘égﬁiwthg féﬁringrdevelofﬁed for thlS stuc* which is shown in Table 2, . L&}

it . ’

A

wlnstar asbégf Obtal score: gos51ble on ‘the SUbtest is concerned

-

*ttc-q, '
. ghe effect of changing thevquantlty of test items 5o that !‘drg

5
_ o’ r g Ty
‘were engl gqpbers of concrete and print items can be observed in o west

.

! .'Table 4 by ﬁgﬂparing Rawson's data for Grade four to the Grade four‘

;.fresults for thls*stpdy. The gap was lessened somewhat between the _?” \
s P 0 ” \,
%{ percent correct in cpncrete and print for the qlass Inclusion fubtest

Thiefe Was little cHange Tade on thé other subtests. - ¥ / e
e

‘ 'Id&ﬁr&er iﬂ determine if ther%twere any significant dif%erences“

‘.

'betweeh the two types of scorlng, correlations between the scoring O
s o
‘» - «- vy : .
developed fqi this study and Rawson s method of scoring Were made d
Q . ! o~
The Cor!elatlons betWeen the tw0\types of scoring are presented in -

-

Table 5. -All scores w1th the exception of "both. multiplica%;ve sub- .
- 4 - Y ' p
tests‘¥or Grade six, the print mnltlplioative subtesévfor Grade four,

‘and the&&ptal concrete battery score “for Grade six, are significd‘tly'

ooerelated at the\)Ol level of significance. , The perfect correlati

-
. . [POS

on the predicate subtest is dué to the factsthat there was no change

o

< made in the scorlng of this Subtest for this study.

The’very high correlation between ghe class inclusibn Subtests

. o4 \
> .2 WX 4
Y ~
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’ ’ . TABLE 4 t

SUMMARY OF PERCENT CORRECT ON CLASSIFICATION TESTS

FROM RAWSON'S THESIS - Grade 4 only - R
SUBTEST CONCRETE BATTERY PRINT BATTERY
No. of 4 % » No. of %
Items Correct Iter¥s C#fect .
N LA . - y .
= : L )
Class -#. ;ﬁ&\
v.. Ipglusion 8 4
. '.‘-"h..- v . » b %v
“4Predicat .60 3
“hesatcate ».
Multiplicative 6 LY 48 v .3 :
¥ LT i [ I ) “
, g , : w.
Total - 19 64 - .10 27 )
‘ L8y L'\‘“"\‘ ‘
T ->»

(.»,‘y . - "’I
» = ' X_ o

\

FROM THIS STUDY - &rad \4, 5 and %

|

SUBTEST

PRI N
o

NO. OF GRADE. & \J\'\:_‘ GRADE 5 ) GRADE 6

. ¥ .
ITEMS “C AL Or N ,‘V c - P
" Class 16 6673 46.0 60.5 45.1 78.2 49.1
Inclusio@ ' ' '
. . [4
“Predfcate 3 0s5.5 2.1 66.5 19.97 62,2 33.% .61.4 25.1
: o ) > . .
Multipli- - IR . g
" cative 6 _ 60.0- 34.5 52.3  28.8 '75.7 /47.9 62.7 37.1
-®5

Total *
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indicates that scoring the answers’ Qé&;ejgylamt'ions s‘paratelytﬁade}
o -d'ﬁ? T ' -
little difference to- :relative~scomzs of the subjects at all grade

. /
! levels, This high correlation w%s smexpected. It had been ‘felt that
&
scoring theﬂa&Wers and explanations«gephrately would produce different rt

' -z'esults than scorlng the answeréiand explanations together. Pé%tly

™
¥
Ia

x because of' this finding, the c;ass inclusion subtest wf[ll be analysed

5

o

moi‘e closely “ih the fina],‘éection of this chapter : g 5 v
) =3 _ A

The poorest correlatlons weg«;found on the multi‘,plic_

Y

. test A probable rEason for this is’ that more answers weé
i 4

as* corr_ect by the Scoring. met:hodﬁ’rsed in ;his study chan by the

(34

'ﬂ.son method gn bot:h batteries. An .examination of the scor%for this
P >
& - 5 .
SUbtest on both Table-Z and Table ‘3 reveals that ‘the mean Score is

2y

1 . ‘a _ ]
relatively higher ‘by the scoring done in this sstudy than by the Rawson
mefhod. However, these particular correlations are still p\oqitive

. ,,“" . . ‘.-". . e "y
and approach the .05 1eve1 of significagce. . ':,Mf R T .
— e ‘ . . » . Y
ft seems that there is no significant difference '.betv;een the

s

two 5cor1ng methods. Therefore the method developed for this study

.

Wlll be useU for Enaby51ng the data in“ t:his chapter
) l?;' R ot e, Sy '
M IV.. ORDER OF TESTSPRESENTATION EFFECT. | : Z

. ?‘
~ B - . . ~ N
AN : ‘ A A

\
In order to observe whether transfer from one t7}st battery to

- [}

the other ‘;voulgt occur, the sample was. divided into two groups. The,

concrete test was administered first and the print test second to one

. !
L

group. The print test was administered first and the concre;e test

“©

sécond' to the other ‘group. The mean scores for both groups on b°t§.

K22 . i e



batteries are presented in Table 6. Also shown are tlte results of‘

v -

the t-tests which were.calculated in order to discove? whether there

) /Would be a. significant differente between the means of the two groups
. ¥ . jy | .

on eitherpof the test batteries. ' : ' g
. - |
R

R It may be seen that the probability schre that was calculated

o o hJ“ %

. o wifhput adfusting for differences between variances is almost the

', s y

same as” the adjus:ted probabilit’

3 %

» It may be concluded from these P values that there was no

{4 ar 4

transfer fromAeither one.of the test batteries»to the othgr. Whether

o . . .

O B
3 _the pcint test or the concrete test was administered first did not have
w0 T - . -

‘ < any effect upon the score the student attained In either of the two
44

- batteries. .

, . ) -
v . N - -
. R . . '

'.ﬂﬁ*x‘ SEX DIEPERENCES)ON EXPERIMENTAL MEASURES
Y W . -
Although Rawson had found that sex had no eif%ct upon the clas—

sifibation scores of the two batteries, in order to .check 1if adding the

* .

Grade five and six pOpulatiOns to the Grade four popula&ign might

proﬁude difﬁereﬁt %esults, a/comparison of the girls' scores and boys'

scores was made. .The mean score of the grOups is- presented in Table

- v
7, The reSults of the 4rtests calculated for 1the scores‘are/listed
+ o E\ v
- and none of the subtestg 9r total scores were significantly different
) -

I8

betweeM\ ghe two groups.

It may be concluded:thac there is no significant difference
' : )

between\boys and girls'hperiormance in the two batteries.

SN

2

o, W
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VI. OTHER FACTORS AFFECTING CLASSIFICATION SCORES‘

Analyses bf cevariance were computed in order td.eetermine ifC}
any of the factors: reading vocabulary (RV), reading comprehenaion
(BC), verbal intelligence (ViQ) %abpon—verbal intelligence, (QIQ) 2
contributed sign{\wﬁghtly to a ?igher classiflcation scorGQSingly or h
in combination. Table 8 lists %he probabilities of the homogeneity
of regression of the %actors listed above and the Fotal print and
;ptal concrete scores. 5 | .
‘ . None of the variablés has a signifitaﬁi effeét upon the, total .
. 4'!!;es.:- B . * ‘ "
The effect of“reédiﬁg comprehension on the total cg&crete :
'scere aﬁpfééched signiff%aﬁce at the .05 levei Th;e\may iﬂﬁicate
that the child's performance on the concrete battery is signlficantly
affected by his understanding_of the verbal directione and queetions,
_and his performance depends upon hie verbal comprehensionuwhich is
'ﬂabsurqg.ti part By theézeadlng coﬁprehen31on score,

Reaﬁing comprehenslon and reading vocabulary ha’h.nearly the

O’q"/n‘,' ’
. sames effect upgn the total prin&ascore. 'Thls seens., td:@ndiﬁate that -~
L)
o ke ,
there is. a sym;lar skf*i being meaSured in all three tasks. ’
T~ 7 . 3

Verbal and non—verbal I Q have about equal efﬁect¢upqglghe\
w !

N
concréte-score. Verbal I.Q. has more effect ehag‘non—yerbal *.Q. on
? . - . .

- . : .
the.print score. I : T e .,
C e ” _

Reading abilfty seems to have more effect upon claqsificatidh )
. o o / ; 5 s
scores than either verbal or non-verbal intelligence,.but it is*not
a statistically signiﬁicantveffeet:' Itnwould'appear: therefore, that
B . . , . . “



TABLE 8

-RELATIONSHIP OF CLASSIFICATION SCORES -
READING AND INTELLIGENCE SCORES o

AN
.

(" =
— L, p '
o VARIABLES —_— P-HOMOGENEITY @ 5;;; GRESSION
. N :

~,

-

RV & TC _ . : g
¥ B , . ~ .

VIQ & TC ¥
VIQ ‘& TP ' _ ' .523

' QIQ & TC W o ' 272
RC t RV & TC , | o - 182 °
. RC + gv(,'& e . | NPy .

™ ' - e —

' .“". . N : : ' [V} ; ‘i\

‘TP - Total Print Battery Score \ °a ‘
- _ . e

-“TC - Fotal Concrete Battery Scor ) oo
: « R e . :

. ¢’ 7 e ~" _‘_. . o " . 7-,.;&.’

N » s '>:_ ,, . S, L 3
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ability and intelligence.

the grade six group were consistently the highest, and that the

\ o1
Lo ’f'“{
indepéhdeﬁkly of reading "

! nL
~ ¥ DI

classification ability operates somewha

N : "

Summary

It was found that éexcept on one subtest, the mean seores for N

o

® - -~
. ; o i (" R

. ; S . ¢ *
grade fdnp gréup%was higher than-the grade five group. Thetre wasrno.dgg
. . o

M s:‘ ‘o

Cry e

i' : ..'v

ef &5 upon the mean test scoves caused\py order of test presentatiof.. .
: . N ‘ ) i

.- ] ) «
or sex.. . L ! e te
A comparison was made between the scoring method developed in

this study,and Rawspn s method of scoring.. Decause thé:. two. methods N

" . .u» AU

Seemed quite hlghly congelat\8\~it was decided to use only the method*

Y

developed for thlS study fof the remainder of the data analyses of
’ : { .
this chapger < . . p' : “
i ’ L ,\. - . ? o .;."
It‘seems that classification ability_as*measnred..

»

dy is not 81gnif1cantlywaffected by reading wocdN

g il ¥1lp.

‘ . ~ .‘ ' .~.. Py 4. . . v‘ . ’ )
; f'VII,f RELATIONSHIP OF CLASSIFICATION ABILITY IN PRINT
' . MODE AND CONCRETE MODE OVER THREE GRADE LEVELﬁ -
¢ The relationship between the mean scores in the print and

.concrete batteries over the grade levels 1s 111ustrated in Figures

AR i\

5 and 6. At every grade level the concrete Score is' Hfgher than the
. l

‘print score. The relatibnship between;the grades is that'the Grade
- . \3 . . - - b . - ,

R , ~
six group has the highest score and ‘the-Grade five group has the lowest

. 7. ! ) t . !
score except on the ,print predicate subtest. On the’ print predicate

. ; . : \‘. _ 7 “~

ehension verbal lntelligence or n-verbal intelligénce 5*
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"~ subtest ‘the Grade five group has the highest score and the Grade four

.;Jgroup has- the lowest score.
The change in classification scores over the gradé levels is
shown 1n Table 9. The différencg between the modes, at eéch graée
level, is significant &t the .01 lével. The differeﬂce\between the’
modes from grade to grade is significant at the .05 level for the

.

total scores only. There is no sigmificant intéractioq of mode and
gradé: This means that‘at every grade level the cgncreté score 1is ’
higher than the print score andAat no grade level is the print score
the hiéher one. The results also.indicate tﬂat the difference between
performancé on the concrete battery in comparison to performance on

the print battery is significantly greater at the Grade six level than

at the Grade four and five levels. K
ta N

‘Correlations between the two tes; batteries are recorded in
Tablé‘IO. Significant coirelations occurred oﬁ.the multiplicative
subtest in Grade six at the .05 level, and on the multiplicative sub-
test for the total group alsq‘at.the .05 level. Correlations sigﬁifi—

" cant at the .01 level were obtained for the total group on the total
score. No patterns seem to emerge;.howe?er, there are more positive

s

- than negative correlations. . ( .

VIII. .RELATIONSHIP OF CLASSIFICATION ABILITY AND
READING COMPREHENSION OVER THREE GRADE LEVELS

)

Correlations

Correlations of classification subtest and total battery scores
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TABLE 10

CORRELATIONS BETWEEY CONCRETE AND PRINT TASKS

GRADE , CLASS INCLUSION  PREDICATE MULTIPLICATIVE TOTAL
4 .370 - .209 -.048 4 . 340
-‘ N * : o N *
5 , . 466 -.388 <431 . 485
*
6 -.470 ~-.086 .513 -.128
. ‘ * k%
Total .238" ~.074 .323 . 387
*x
« 01 level of significance N

.05 level of significance

2



88

with reading‘comprehénsion scores were obﬁained for each grade levél
| -
and the total sample. The correlations are presenfed in Tab%e 11.

A grade by grade anaiysis of the correlations reveals a dif-
ferent situation at the Ora;e five level than at.the brade four or:
'six levels on the concrete battery. Correlations between reading com—i
prehension and concrete classification are near zero or negati@e in |
Grade four and six, but correléted significantly at the .01 level in
grade five. The significant correlations in Grade five are for the
class inclusion subtest and for the total battery. |

These differing resufzs on the class inclusion sub;est seem €
to indicate that there is a difference betweén the tﬁidkiﬂg of the
Grade five students and the Grade four and six students in this oper-
ation. Perhaps the nature of.the,class inclusion subtest caused the
Grad; five group to perform on it similarly to theif reading compre-
hensién test performance, while the other two groups did not, or
perhaps the méé?od of presenting the class inclusion subtest affected
their’pe;formance'difﬁe;ently. " Inhelder and Piaget (1964) found that
children between seven and eleven years old begin to rely less and
less on perceptual modes of ,solution, buf a;e still not comﬁetent
with operational thought. The result is that older children sometimés

score less well than youngervchildien on a task that involves opera-~

tional thought about concrete oBjects. The concrete class inclusion

subtest is such a tagsk, and perhaps each.grade group #aw and used

)

the lay-outs to be perceived differently,

- Research findings of Wohlwill (1968) and I. E. Sigel (1971)



TABLE 11

.

CORRELATIONS BETWEEN READING COMPREHENSION AND
CLASSLFICATION TEST SCORES

-

89

GRADE 6

. e :
.01 1lkveliof significance N

.05 level of significance | oo

e
nE
",
»

BATTERY GRADE 4 GRADE 5 TOTAL
AND SAMPLE
SUBTEST
,” * % : L , *k
cel -.066 717 - -.133 437
cp . - .109 .007 -.403 .018
.M -.058 .276 .380 .305-
* X %%
TC -.036 .649 .043 . 464
" * *
pCI .398 .581 .067 .313
* * X%
PP .198 .568 .519 . 454
Kk ~ *k
PM .060 608" .603 465
Lo **' % %
TP .324 761 427 .493
\ .
X E o
k% .

A
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may be related‘to the pe;férmance of the three grade groups on tﬁe
concrete battery. They found that for'somg chi{ldren the presence of
objects assists thinking, but for others‘the éresénce of objects in-
terferes Qith thinking. Wohlwill (1968) found in two of three experi-
ments, children of Grades five and seven did better on oral-verbal
class inclusion questions than on picture-related oﬁes, cogcluding
that the vigual lay-out interfered with their reasoning. 1I. E.
Sigel (1971, p. 178) reported that in training classification skills
with youné children it was found that they hgd difficulty when intro-
duced to pictures and objects simultzneously. This caused a regres-
sion in performance. He suggests that perhaps there was an inter-
ference induced by this procedure whereby the children became con
and henﬁe cguid not establish‘an equivalence relation between object‘
;;d picture. They could label both, but did not realiée they were
members of the same information class. The reagson why the Grade five
group performed differenfly to the Grade four and six groups may be
that each of the groups were influenced differently by the visual lay-
_outs that were presented at the outéet_of each subtest. |
A grade by grade anéiysis of the print battery reveals that
except for the class inciusion battery, there are significant correla- .
Eions at the Grade five and six levels but none at the Grade foﬁr levél.*
The trend over the. grade levels seems to be a change from.no signifi-
cance in Grade foﬁrntovsignificance at.the .01 and .05 levels in
Grade five and Grade six..

‘ , ¥
Correlations for the total sample as shown in Table 11

™
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’

'indicéte,that there seems to be a relationship between classification
ability and réading comprehension. On the print battery three of
the gorrelations are significant at the .01 level, and oﬁe, class
iﬁcldsion relations, at the .05 level. On the concrete battery the
class inclusion subtest and the total score for the battery are.sig-
nificantly correlated with reading comprehen;ion at the .01 level of
significgnce. It seems: that for the total samplé; the classification
of print tasks is more closely relateé to reading comprehension than
the classificdtion 6f concrete tasks. ﬂxrbessible reason for the very
significant relationship of the class inclusion subtest onlthe con-
crete battery may'be that the presentation and response are more verbal
on this subtest than ,on the other subtests. (See Appehdix B.) .

Because of the unusual correlations bekween reading compre-

\

hension and the class inclusion subtest, especially in the concrete
battery, a more in-depth analysis of 4hg,cf£53’1nclusion=subtest was
undertaken and will be presented in the lASt section of this chapter.
Significancé of the Difference Between

the Correlations of Classification and ‘ , -
Reading Comprehension Among the Grade Levels

To examine the difference among the grade levels between tlie
gofrelations of classification and reading compreheﬁsion, a z-test
was performed. Table 12 éhows the results of the test for the con-
crete battéry. Table 13-@hows the results of the test for the print

battery.

Only on the concrete class inclusion subtest 1s there a sig-

nificant change between the correlations between the grades. Both



TABLE. 12
SIGNIFICANCE OF THE DIFFERENCE BETWEEN THE GRADES
OF THE CORRELATIONS BETWEEN CONCRETE CLASSTFICATION
AND READING COMPREHENSION. .

VARIABLE z_, 2. zr6' GROUPS 2
r ° : COMPARED
. - . *
ccr -.066 .901 -.134 4 &5 2.37
I ‘ 56 6 2.54
\
\ L& 6 17
. cp .109 .007 -.427 4& 5 ©.25
] 6 1.06
& 6 1.31
oM . -.058 .283 . 400 4 &5 .84
. 5 & . .29
& 6 1.12
: . *
TC -.036 .773 .043 4&5 1.98
1,79
4 & 6 19
. .
*k !
p = .01 if 232.58
*

p=.051f z»1.98 =«

r4 - correlation of Grade 4
;5 - correlation. of Grade 5 . .

r6 ~ correlation of Grade 6




L.  OF THE CORRELATIONS BETWEEN PRINT CLASSIFICATION

A AND READING COMPREHENSION

VARIABLE . 2, zr; 2 ¢ GROUPS z
' IS r r COMPARED |
. PCI .42 662 .067- 4&5 .59
' ' 5686 1.46
456 87
PP .201 .44 .575 4&5 - 1.09
“56&6 .17
ba6 .92
M ' . 060 705 .697 . 4 &5 1.58
' 566 .00
~ L& 6 1.56
™ 3% 0 .998 . 456 . 4&5 1.62
‘ ' : g&e' 1.33

£

@

o
RS

.29

P
p = .01 if 2>2.58

4‘;.

p=.051f z>1.98

r{.- correlation 6f'Gréde 4
r5 - correlation‘of-éféde's
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the Grade four and Grade six groups differ from the Grade five grouﬁ,

but not from each other..

It seems that the correlation between classification and

reading comprehension scores do not change significaﬁtly over the

grade levels.

' It was found that the class inclusion subtest results on

the concrete battery differed from those of the other subtests, a

further indication that a closer look at this subtest 1is justified.

»
Summary

The relationship between reading comprehension scores and
classification scores is more significant.at all grade.levels_for
the priﬁ},classification battery than for the concrete classification
battery. kfhere was in general no\;ignificént diffefence among the |
grade 1eveis between tHé correlations. However, for'thg Grade five
g?oup there was a significant correlation at thé¢ .05 level between

reading comprehension and the concrete class inclusion score, and

<

this correlation differed significantly from théq of Grade four and

of Grade six.

>

Because the correlations for the class inclusion subtest on
both batteries differed from the other subtests, a further analysis

of that particular subtest will be carried out in the last section of

S

IX. ANALYSIS OF THE CLASS INCLUSION SUBTEST

&

this chapter.

Since the class inclusion subtest seemed to.ﬁroduce different

-
.
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results from tﬁe.other subtests, a closér examination was undertaken.
The particular results in question are: . .

(1) that an expected difference betweeg the answer-plus-
explahation scores, and the answers-only scores was not obsertii;ﬁ\

(ii)"that there is a significant correlation between concrete
class inclusion and reading comprehension at only the Grade 5 level,

(1i1) that the difference in thé correlations between classi-
fication and reading comprehension among the grades is not signifi-
canﬁ except for the concrete class inclusion‘subtest,

(19) that there is a trend towafds significance over the
grade levels in the relationship‘between print classification and
reading comprehension except on the class inclusion subtest,

(d). that there is a significant correlation for the ;otal

¢

sample between the concrete class inclusion subtest and reading com~

)

prehension at the .0l-.level of significance, but no correlations with

2 A

the other subtests in ﬁhe concrete battery and reading compféhension;
and; Fhat there is a significant cdrrelation for the total sample bef
tweeﬁAthe print class inclusion subgest and reading compréhension at
the .05 level of significance, but there are correlatigggwatbsbg-.01‘
level between the other subtests in the print battery aﬁd reading
comprehension. |

An examination of Table 14 reveals that there is a variation
between the items on thé class inclusion subtgst answer and explana-
tion totals hft fhe answer and explanation totals per item on the

\

multiplicative subtest are similar. Because of this situation an
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cxamination of the answers and explanations scores was made separ-
ately; and a comparison of the answers-only totals with the answers-
plus—explénations totals was made. This was done iﬁlorder to deter-
hine if the explanations in the clpss‘inclusion subfest contributed
to the different resuits that were observed. Thé answers—-only score
is consisgently higher than the explanations-only scoreiindicating
that the explanation 3eéms to be more difficult than the answer. .

Since the Grade 5 grbup performed differently.to the other
two groﬁps on this subtest, aﬁ examination of their perfofﬁﬁhce was
ﬁade, and compared to the performance of the other two grades.

The average reading comprehension score of the Grade five
stude?ts is less than half-way between the average scores of ;he
Grade four and Grade six groups. (See Table 1.) The Grade fi;e group
also scoréd lower on the class inclusion subtest than the o;her two
gra@e groups.‘ Over_t@e total sample the student's reading comprehen-
gsion did not have a significant effect upon the classification score.
‘However, there was a positive effect indiqated by the homogeneity-of-
‘regfessipq probability shown in Table 8, and a significant relationship
indicated by ihe corrglations shown in Table 11. It seems that per-
haps the reason that the'Grade five students scored lower in réading
comprehension may also be the feason they scored lower iﬁ concrete
classification. This findiﬁg concurs with studies reviewed in Chap-
ter IT by Wickens (1963), J. S. Braun (1963), Jan-Tausch (1962), and

Rawson (1969). According to these authors the reason may be that

these students have poorer abétracting ability.
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The significant difference between the grades being only on
the concrete class inclusion subtest at the§§;ade‘five le;el is best
illustrated in Figures 5 and 6 which show thaééthe drop 18 greater on
the clgss inclusion subtest than on any of the others. The explana-
tion for it méy be the factor hypothesized in the preceding para-
graph, that the Grade five students have pborer gbstracting ability
than the G?ade four and Grade éik students.

A trend towards significance was obsefved in the print bat-
tery from_Grade four through Grade five to Grade six, between reading
comprehension and print c%ass{fication. There 1s a difference in the
trend on the class inclusion subtest however. This seems to be due
vto é diffefence in.performance by the Grade six group on the class
vinclusipn subtest than on the other two subtests. Figures 5.and 6 11~
lustrate that they do much better on the class inclusion subtest in
relation to the Grade four students than on the other two subtests.

By calculating the average scores for answers-only, explanations-only,
at the Grade four and Grade six levels, it can‘be seen that whereas

the average number ‘of correct answers is ébéut the same, 9.6 and 9.5,
respectiQely, the average number of correct explanations differs. It
i; 4.1 for Grade four.and 5.3.for Grade si#. It seems that the better
competency of the Grade six group over the Grade four group in explain-

A
ing may account for the difference in the trend. The reason for their

better competency may be that for this particular type of classifica-
tion operation they are reaching a stage of equilibration as defined

by Piaget (1964). This would mean that the Grade six students would

be ready for begi@ning‘the qumal operdations stage in this operation,
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class inclusion relations, and they\yould nearly all have mastered

A\
class inclusion concepts based on concrete stimuli. Therefore more

. \
of them would be able to explain the opgfations than Grade four stu-
A\

A\
\ A\

dents. \
The reason for the difference in tﬁ? sigr aice of the
correlation for the class inclusion subtest }pr the total group from
.01 significance in the concrete to .05 significance in the print may
be expla ngd by the effect of the Grade five ané»Grade six sc;res on
the to{éi group score. (See Table 11.)

It éeems that explaining class inclusion operations in terms
of concrete stimuli is less difficult than in terms of print stimuli.
There are more items for which the -answers-total and explanations-total
are siﬁilar in ﬁhe concrete batter& than in the print battery. (See
Table 14.) °

In order to determine if particular class inclusion operations
were more difficult than others, the average scores.by operations were
obtéined. The results are shown in Table 15. There is a wider gap
between the answers-total and the explanationg-total in the print |
battery than in the concrete battery} Complete class inclusion scores
are lower than partial class inclusion scores in both batteries. How-

ever, the gap between the answers-total and the explanations-total 1is

wider on the partial class inclusion items than on the complete class

inclusion items. ‘

Explanations of print stimuli are much more difficult for

these students than explanations of concrete stimuli on class
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TABLE 15

-

AVERAGE SCORES OBTAINED ON CLASS INCLUSION ITEMS
GROUPED ACCORDING TO OPERATIONS BEING TESTED

OPERATION TESTED " BATTERY AND AVERAGE SCORE

. ITEMS A E
complete class inclusion, concrete 30 28,7
;type 1, and empty class 3, 7, 8
‘complete class inclusion, print 24 8.75
type 2, and complement 1, 2, 5, 7 ’
partial class inclusion, © concrete .
type 2 1, 2, 4,5, 6 37.2 25,8
partial class inclusion, print 32.5 8.75

type 2 3, 4, 6, 8




o

»
inclusion au? tions. The complete class -inclusion operations seem
to be more difficult than the partial class 1nc1usf%n operations to
answer, although the students seem to have more difficulty explaining
a partial class inclusion question than a complete class inclusion
question.

—

A summary of the mean sc?;es of answefs—only 1s given in
Table 16. The performance at each grade level is compared with the
scores o{Zanswers—plus—explanations scores 1n Figure 7. The symbols
used are CCL for Concrete class inclusion»answers—plus;explanétions,
PCI for Print class inclusion answers-plus-explanations, CIN for
gbncrete ciass iﬁclusion answers-only,-and PIN for Print class inclu-
slon answers-only. The CIN score is always larger than the PIN s;ore
and the CCI score is always larger than the PCI gcore.

The relationship between the grades for the concrete battery
using both types of scores is that the Grade six group is highest and
the Grade four group lowest. The larger gap between Grade six and
Grade four for the answers-plus-explanations score (CCI) than for the
answers—only'score (CIN) can be observed.

Thé relationship in the prﬁhtubatéeéf is~that the.Grade six
score 1is highest ‘and the Grade five score is lowest using answers-
plus-explanations (PCI) scores, but the Grade four score is highest
and the Grade five score is lowest using answers-only (PIN) scores.
The better performance.of the Grade six group than the Grade four

group when explanations are considered may be due to the higher level

of Piagetian competency of the Grade six group as was discussed earlier.
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TABLE 16
ANSWERS-ONLY SCORES ON THE CLASS INCLUSION SUBTEST
CONCRETE BATTERY
NO. OF . )
ITEMS . GRADE 4 GRADE 5 GRADE 6 TOTAL
8 % 6.13 5.53 6.73 6.13
SD 1.0873 1.2037 0.9977 1.2037
PRINT BATTERY
8 X 5.13 4,87 5.07 5.02
SD 1.7075 1.7075 1.2893 1.5845
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To discover whether any significant differences between the
answers-only scores and the answers-plus-explanations écores exigted,
a comparison was made of the correlations between CCI, PCI, CIN, and
PIN, with the factors of intélligence and reading. This information
is to be found in TaSle 17. There is very little difference in tbe
correlations between CCI and reading and intelligence,vand CIN, and

.read{ng and intelligence. There is a somewhat higher correlation be-
tween PCI and reading and intelligence, than between PIN and reading
and intelligence.

The c&rrelation between PCI and CCI is higher than between
CIN and PIN at every grade level. This seems to indicate that the
answer—plus-explanétion score is a somewhat better.pred%Qtor of
c%@ssific&tion ability in one mode for another mode than the ans&er—

only score.

.Summary

A special analysis of the class 1nc1u§ion subtest was carried
out Secause of the difference in resilts of the subtest compared to
the othér subtests. It was found that theAGrad;inve group éerformed
differ?ntly on éhe concrete class inclusion subtest than the other
grade groups. It was postulated that this might be related to: their
relatively lowér reading comprehension &bility énd that both scores
may be due to their relatively poorer abstracting ability. It was
.f;und that the Grade six group performed differently on the print
class inc;usion éubtest than on the other subtests in felation to the

other grade groups. It was assumed that this could be because of
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TABLE 17

CORRELATIONS BETWEEN VIQ, QIQ, RV, RC, AND CCI,
PCI, AND CIN, PIN

! 1 2 3 4 5 6 7 8

VIQ QIQ RV RE ccI PCI . CIN PIN
1 4 1
VIQ -5 1
6 1
T 1 o
*
2 4 .52, 1
QIQ 5  .655,, 1
6 .639,, 1 -
T .565 1
*%k -k
3.4 .728, .511 1
RV 5 .613,, .488, 1
6 .780, .571,, 1
T .321  .452 1
k% k%
4 4 . .760,, .325, 673, 1
RC 5 .618,, .551,, .845, 1
6 .628, .665. .588,, 1
T .315  .471  .871 1
5 4 .009  .261, .267,, -.066,, 1
cct 5 .500 - .578  .635  .717 1
6 .113  .0ll,, -.095,, -.133,, 1.
T .162  .393 .460  .437 1
6 4 .391° .363  .233, .398, .370 1
PCI 5 .473  .310  .603 .58l  .466 1
6 .095, .019  .285, .067 _.470 1
T .340 .271  .321  .313  .238 1
7 4 .312  .288  .365, .074,, 1
CIN 5 .363  .439  .596  .619 1
6. .071 -.056, =-.153,, -.108,, 1
T .218  .318  .380  .369 1
8 4 .233  .296  .057  .302 062 1
PIN 5 .262  .131  .332  .236 - | 132 1
6 .255 -.043  .234  .108 -.504 1
T .249  .150  .136  .145 -.025 1

* % -
.01 level of significance

*
.05 level of significance
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) their better ability to explain their answers, if they got the
S T e . . o
‘correct answers, than the Grade four.and Grade five stddents ‘This

competencej' ostulated as perhaps being related to their level

of development as d ined. by Piaget (1964)

A further exdnination. of theranswers—onlyfscores and the
f.answers;pluslexplanatIOns scores'resulted in‘the discoveries that:‘

(i) it is easier to answer than to explain a clasa inclusion ques—'

..tion, (i1) it is aasier to explain answers about concrete than print

: - . « - L .
1\" . ¢ B

,stimuli (iii)' Eomplete class inclosion operations seem- to be more
difficult than partial class inclusion operations, although the latter
seem to be more difficult to explain, and (iv) the explanation seems

to add information about classification ability to the answers, inso-

~

~far as comparing performance in two modes is concerned.
'X. SUMMARY
This'chapter has'presented the_résults of the investigation.
A description‘of thelsample, which idcluded information about
. : . ) 2
the age, sex intelligence reading-scores and experimental test
_scores qf each student was provided The scoring method developed for

thiswstudy was compared,tq the Rawson method. Because there was no

‘significant'difference betWeen the ‘two methods, only the scores from
‘the method developed for_this'study were used for analysing the data
'collected. » .,n |

. It was deternined that there was no transfer from one test
battet@ to the other during an individual testing session. No sig-

nificant difference between boys' and girls' performance in the two
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‘gatteries was’observed.

Classifitaéion ability as ﬁeasured by the tests in this study
was not Qignificahtly Affected by reading vocabulary, reading com-
prehension, verﬁal intelligence, or non-verbal intelligenée;

A Arcompagiéoh of the relationship betﬁeen the performance- of

the grade groups in the two modes was made. The relationship betwaen
rgading compreh;nsion and classification in the print and concrete m;de
was investigated. o /

An analysis of the class inclusion subtest concluded the

chapter.



" CHAPTER V

SUMMARY, CONCLUSIONS, IMPLICATIONS, AND SUGGESTIONS
' FOR FURTHER RESEARCH ‘

v

I. SUMMARY

The main purpose of tﬁis‘study was to examine the relation-

ship between,classificaﬁioﬁ’écores, in a concrete mode and in a print

[3

mode, and reading comprehension scores over three grade levels: four,

o

" five and six. .
(] .

The samg%e for the study consisted of forty-five students,
fifteen from each of the three grades four, five: and six. These were

chosen from the total population of Grade four, five~and six students

in one school in the Edmonton Public’ School system‘by means of a table

)

of random numbers.

The classification tests, which were made up of a concrete
battery and a print battéry, were administered individually,to each
student. All responses were tape recorded, transcribed, and analyzed

according to the criteria of correctness established for each item.

II. FINDINGS AND CONCLUSIONS

Hypothesis I

There is no significant difference between the scores attained
by boys and girls on the concrete or print classificatory batteries.

The hypothesis was accepted.

The mean scores of the group of Grade four, five and six girls
109
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were compared to' the mean scores of the group of Grade four, five and -
six boys. T-test calculations proved that there were no significant
differences between the groups on any of the subtest and total battery

scores.

It may be concluded that bbys-and girls perform ih a like

manner on concrete classificat .or. tasks and print c¢lassification tasks.

L,

Hypothesis 2

Therg’is no signific:§c change over the three grade levels in
tﬁé correlation between the scores attained on the concrete classifi-
cat;ry battery and reading vocabulary, reading coﬁprehgnsion, verbal
intélligeﬁce and non-verbal intelligence.

The ﬁypothesis was accepted.

The mean scores for thg tofal group of Grade fqur, fi.:, and
six étudents in reading vocabulgry; reading comprehepsiocc verbal in-
;elligeﬂce and non-verbal intelligence were compared to the mean score
for the total group in concrete‘classification. It was found that

'

none of these scores were significantly related to the classification
score, |

It may be concluded that there is no change in the concrete
cléésification score over the grade levels that is attributable to
the child's reading vocabulary, reading comprehengion,:v;;bal intel;

ligence W non-verbal intelligence scores,

L}

Hypothesis 3

There is no significant chénge over the three grade levels

in the correlation between the scores attained on the print

~
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) %
-classificatory battery and reading.vocabulary, reading comprehension,

verbal intelligence, and non-verbal intelligence.

.The hypothesig was accepted.

The mean scores for the total group of Grade four, five, and
six students in reéding vocabulary{ readiﬁg comprehension, verbal
intelligence and non-verbal intelligence were compared to the mean
score for the total group in print classification. It was found that
none of~£hese scores were éigﬂificantly related to the classification

score.

It may be concluded that there is no change in the print clas-

-

sification score over the grade levels that is attributable to the

' child's reading vocabulary, reading comprehension,. verbal intelligence

or non-verbal intelligence scores.

. Hypothesis 4

There is no significant interaction between mode and grade
' \
for the print and concrete classificatory test batteries over the

three grade levels.

The hypothesis was accepted.

-

The classification subtéét and total battery scores for each

grade level were compared using a two factor analysis of varlance.

‘There was no significant interaction of mode and:grade for any of

the subtests_and any of the orade levels. The concrete score was

always higher than the print score.

It may be concluded that for Grade four, five and six students,

classification tasks in a concrete mode seem to be easler to understand

-
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than classification tasks in a prinf mode.

Hypothesis 5

There is no éignifirant difference between the modes af
each grade level. | ad

The hypothésis was rejected.

The difference between the modes at each grade level was
significant at the .0l level. The concrete score was higher than
the print score at every grade.

It may be concluded that for Grade four, five and six students

classification tasks in a concrete mode are significantly easier to

understand than classification tasks in a print mode.’

Hypothesis 6

There is no significant change in the difference between the

modes over the three grac * levels.
The hypotﬁesis was accepted for the subtest scores. v
The difference between the print classificatory battery score
and‘the concrete classificatory battery score betwéen the grades was
not significant for the subtests. The probability for each subtest
was: class inclusion, .08, predicate, .53, and multipiicative, .07.
The hypothesis was rejected for £he total battefy scofes.
For the total battery scores the difference between the
modes from grade to grade was significamt at the .05 level. The

graph“in Figure 8 illustrates that the gap between the concrete and

priﬁt score is wider for the Grade six group than for the Grade four

+
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and Grade five groups.

It may be concluded that the difference between the score
in theAconcrete battery and the score in ghe print battery for each
of the subtests does not change from Grade four through six; how-
ever, there is a significant difference between the total scores in
each battery from Grades four through six. It seems that overall the
Gréde six group does'significantly better on the concrete battery “

than the Grade four and Grade five groups.

Hypothesis 7

There is no significant correlation,Eetween classification
scores in the print mode and in the concrete mode at each grade level.

The'hypo£hesis waé rejected for one grade level, and accepted
for two grade levels.

Significant correlations were found for the Grade six group
on the multiplicative subtest. This was at the .05 level of signi-
ficance. No significant correlations were observed for the Grade

four and Grade five groups.

L The total scores for the total group were significantly cor-
related at the .0l level which is an indication that there may be a
trend towards significaﬁce in the relatiomship.

Itimay be concluded thgt because there was not a significant
correlation between classification scores in the priﬁt mode and the |
concrete mode at the Grade four and Grade five levels; while there

was a significant correlation at the Grade six level and for the

~ total group, there may be a trend towards a significant correlation
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between the print and concrete mode.

A ]

Hypothgsis 8
There is no significént difference im the correlation between

érint glassification scores and concrete classification scdreé over

the grade 1evelé.

| A difference in the correlations between print and concrete

classification scores\from gradg to grade can be observed in Table 10.

 On the class inclusion subtest and on the total battery score there

are negative correlations for the Grade six group but positive cor-

) ’

relations for the Grade four and Grade five groups. On the pultipli—

cative subtest the correlation is negative for Grade four, positive for

Grade five, and significantly positive at the .05 level for Grade six.
It may be concluded that there are some differences between

the correlations between the two batteries over the grade levels.

Hypothesis 9

There is no significant correlation between reading comprehen-
sion scores and classificaﬁion scores in the concrete mode and in the
print mode at each grade level. |

The hypothesis was rejected in part.

Correlatiod§ between reading comprehension énd concrete cl#é-
gsification were near zero‘or négative for tﬁe Grade four and Grade six
groups. For the Gréde five group there was a correlation Qignificant

at the .01 level for the class inclusion subtest and for the total

battery.
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Correlations between reading comprehension and print classi-
fication were significant at the .05 level for the Grade five group
on the class inclusion and predicate subtests, and at the .0l level
for the Grade five group on the multiplicﬁtive subtest and the total
score. The correiations for the Grade'six group were significént at
ﬁhe .05 level for the predicate subtest, ét the .Ol level for.gge
multiplicative subtest and not significant for the class inclusion
subtest nor the total battery score. There were no significant cor-
relations for the Grade four group.

It may be concluded .that the classification of.print ;t{;uli-
seemed to be more closely related to reading compfehensioﬁ than the
classification of concrete stimuli. There was a trend over the grade

levels on the print batgery’from no significance in Grade four to

significance in Grade five and six. b

.
Hypothesis 10 ¥

-
There is no significant difference in tﬁe correlation between
reading .comprehension scores ana classification scores over the three
grade levels, -
The hypqthesis was accepted. \
The correlations between classification and reading compre- '
hension scores did not change significantly over the grade levels.
On one subtest, concrete class inclusion there was a | |
significant change between the correlations of Grade four and Gr;de

five, and Grade six and Grade five., These results seemed to be quite

different from those of other subtests, and may have been due to’
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'special effects of the subtest itself or of the Grade five group's
ﬁerformance on that subtest in comparison to their performance on
other subtests.

It may be concluded that there are some differences between
the correlations between reading comprehension scores and classifica-
tion scores over the three‘gradé‘levels, but these are not significant

except in the concrete class inclusion subtest.

III. ANALYSIS OF THE CLASS INCLUSION SUBTEST

-

A special analysis of the class inclusion subtest was carr;ed
‘out because of the difference in results.on.this.subtest compé;ed to
other subtests, especilally by the Ggade five and Grade six groups.

Iﬁ was found that the Grade five group did poorer on the class.
inclusion subtest than on the other subtests relative to the ofher
two groups. That this could be due ‘to the relatively poorer abstracting.
ability of tﬁis group was postulated. -

The Grade six group were found to be more competent at ex-
plaining class inclusion questions than the other two groups. It was
postulated that this Qas due to their more mature level of'opgrational
thought as defined by Piaget (1964). |

Specific types of class inclusion operations were compared and

the effect of explanations on the score was examined.

4

IV. LIMITATIONS OF THE STUDY ) _

1. Generalizations are applicable only to a population of
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children in Grades four, five and six in an area simil#r to thosg in
the one school in Edmonton wﬁich‘was used in this study. |

2. Geﬁeralizations are applicable only to classificatory oper-
ations similar in nature to those used in the testing instrumeﬁts usedb

in this study.

V. IMPLICATIONS OF THE STUDY '

1. The results of tﬁie study indicate that grade four, five
and gix children perform poorly on print classification tasks. It
seems, therefore, that 1f it is possiblé, classification operaFions in
a print3mode (see Appendix E) need to be improved iﬁ these grades.

2. The tests used in this étudy could be used in diagnosing
reasons for learning difficulties insofér as measuring a student's
" ability or inability to do thinking of a clasgificatory nature with
concrete and/or print stimuli. |

3. The results of this study indicate that teachers who make
use of the concrete mpde to agsist students in understanding print
concepts must be cognizant of the gap that exists bet&een students'
| understanding of print and concrete tasks, and that a child's under-
standing of a concept in one mode may very iikély not mean he will
understand that same concept in the othér mode. This means, for
exgmple, that 'in addition to teaching children a concept by employing
ogjects that can be manipulated, the teacher must also teach the
coﬁcept using print symbols.ﬂ A specific example from mathematics is

teéch 2 X 4 using objects, and also teach using the print symbols, 2 X 4,



118

VI. SUGGESTIONS FOR FURTHER RESEARCH

-

1. A replication of this study with a sample chosen from a
pépulation with a differeﬁt experlential backé%o&nd (e.g., rural)
would reveal what effect experignce has upon the scores. |

2. There is a need to compare resulgs when the manipulative
materials used in the concrete test and,thé verbal materials used in
the stories are the same. .

3. There is a need to further revise the scoring method.

" One é;chnique which might be tried would be to establish a scoring
system that rewards varying degrees of‘correctness with a@ecale of
scores. Another technique which might be .tried would be to vary the
weighting of scores iﬁ accordance with the speed with which a child

answers the questions.

é
4. There is a need to revise the subtest items so that

there would be an equal ﬁumber of questions in each subtest, and
examine the effect this has on the analygés.

5. There iﬁ a need to cdﬁpate 3cofes of children who are
‘ ablé to manipplate the objects ﬁith those scores of children for
~whom the objects are covered up. This may ;evéél the efféct that
counting the objects would have‘on>the-s;ore.

6. Thére is ‘a.need to study the effect ‘that training in
‘classificatory operations would have upSn_the scores., Students could
be trained to do concrete classification tasks, print classification
tasks, orvboth, and their performance measured by means of a test-

retest instrument.
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%
Additional study that would be helpful would be to determine

if training in one mode helps in only that mode or if there is trans-

fer to the other mode not trained.

Another study cc be to determine if there is a transfer

from training in classif.~at’ skills to general reading comprehensionf

activities,‘to claésificatorv reading comprehension activitigs, or
both.

7. There is a need to examine students' performance on
these classificatory tasks &sing more modes: real objects, three-
dimensional symbols of real objects, picto;ial symbols of real ob-
jects, and word symbols'of real objects.

Piaget has used real objecfs and picturégiin classification
tasks as’if they are equally concrete, fHoweVer, Mckae-discovered pic~-
tures could be as "abstract" as words in his study of inductive
thinking, ‘ } .

’ .

8. .There 1is a need to gxaming the effect of different learn-
ing styles as they relate to pegkormance on classificatory tasks in
different modes,

9. There is a need t§ examine the relation between speed of
- reading and quality of performance.

10. There is a need to further analyse" the wérding of the
questions used on the classification tests. What effect does the

N\
wording of the questions have upon performance, for exadmple, words
. -5

\
such as more, some, all, and one of? What effect does the sequence

of questions have upon the students' performance?
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11. There is a need to develop questions which will measure

A

those classificatory operations which were not/ measured in the tests

used in this study.
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APPENDIX A

'fEN CHARACTERISTICS OF TRUE CLASSIFICATION WITH
THOSE PRESENT AT THE CONCRETE STAGE ASTERISKED

\
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*], There must be no isolated elements left over after a group

of elements has been classified.

. .
2. There must be no isolated classes. For every class A there

must exist its complementary class A' (not A).
*3. The class A must include all tﬁose elements daving the
property a. (extension)

*4. The class A must include only those elements having the
éroperty a.

*
5. All classes of the same rank must be disjoint.

* -
6. A complementary class A' has its own characteristics which

are not*%ossessed by its complement A.

% .
7. Any class A is included in every higher ranking class which

contains all its elements plus other elements.
8. . There is an effort®toward extensional simplicity in which
the inclusions are reduced to the minimum compatible with the inten-

sional properties,

9. Intensional 51mplicity,vor use of similar criteria which

N b‘

distinguish classes of the same rank, becomes & goal

10. One finds symmetrical subdivision. If ‘a clasn B1 is subdivided
'd

into Al and Ai and the same criterion is applicable “to B2, then B2

must likewise be Subdivided into A2 and A2

. Blackford (1970, pp. 14,15)
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MATERIALS FOR PRINT BATTERY

Story 1

The Ducks Arrive in Spring

Every spring the prairies become a fly-way for the birds on
ghsii~way north‘for the summer.

The first birds to arrive are ducks, and the first ducks are
the pintail. There will be ice on the ponds and lakes and some Snow
still on the fields when the pintail fly in in April. But these ducks
can live off the land. ‘They eat the seeds they find in the yellow
stubble of fhe wheat fields until the ice melts. The pintail come
in flocks of hundreds, long black lines of ducks against the blue
prairie\gky. They circle, then drop into the snowy fields.

The next ducks to arrive are the pond-feeders. They need
weedy pools that are not very deep. These are the mallard, teal and
shoveller. They swim on the surface of shallow ponds and bob their
heads under the water to feed. These ducks must wait for the ice to
melt on the shallow pools and ponds. As soon as the ice is melted,
the pintail will leave the fields and swim about on the pools with the
mallard and teal. Tﬁey are pond-feeders. ’

~The last ducks to arrive ;fe the div%ng ducks. These are
canvas backs, red-head, and golden eyes. 'Di;ing ducks ﬁ;gf wait for

the ice to go out on the lakes and rivers. They dive into deep water

to get their fcod.
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Story 2

A Story of Long Ago
!

Many thousands of years ago, there lived a people in India whé
b;ilt beautiful cities. Their streets were straight, like ours, and
the streéts met at corners like ours. But these people made a long
curve at the qorner of their streets and built a house there. So this
house on the corner belonged to both streets. It looked up one street
and it looked down the other. It bélonged to both streets.

| People came from far away to live on the streets of this beau—. 7
tiful city. Some families came down the river on rafts from their
villages in the mountains. Some families travelled on foot for many
dayé through the forests; Every family whq came on foot carried some
small treasure to remind them of their old homes.

In the strange new city fémilies from the same village liked'
to' live near one another, to be near their friends. So it happened
that everyone along one street came from the same village. Théy had
travelled together for many days through the forest., And evefy e
aléng_the other street had come together down the river on rafts from
ﬁheir village in the mountains. | |

The forest people set out their treasures in front of their
.houses. ll'l‘heSe were treasures they had carried with them frém their
old homes, @Every.treésure was painted a bright yellow color to show
how happy tgé“family was. to reaéh the great city, There was an old

church bell in front of one house. It was palnted bright yellow. An
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olq axe was in front of another house. It was bright yeliow, too.
In front of another house there was a tall post car&ed with the
strange signs the people used for letters in those days.v It was
yellow, too. Every house had its bright yellow treasure set out in
front for all’to see.

In front of every house on the other street was the family's
old’waterlogged-raft. They had come &own.the river on that raft and
they treasured it. They yanted éver&one to see it, just as it was.
All <long this street was a row of river rafts.

' There was only one house that had no treasure set out in

4

front for all to see. That was the house at the corner which be-
longed to both stfeets. It loéked up the street with all the yellow
treasures and down the‘streeﬁ with all the rafts. What could this
family paf out for everyone to see? They wanted to show that they
belongéd to both streets; becausé’they lived where the two streets
met. No one coaid think how this could be.done. No one could think

what to put'bhﬁ in front of the house at the corner where the two

streets met.
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READABILITY OF THE STORIES

The readability of the stories was estimated by Rawson using
the Dale-Chall Readability Formula. ‘The results are presented in

Table 18 below. The calculations in each case are based on a complete

story text.

TABLE 18

-

*
READABILITY SCORES FOR THE PRINT TEST MATERIALS |

Story | Average Dale Readability
Sentence Score Grade
Length <> ' Score

Ducks 12 - 5 5.02

city . 12 o 1 4.39

" - .
Rawson, 1969, p. 92.
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MATERIALS FOR CONCRETE BATTERY

Materials for Questions 1 —- 8:

N

14 square cardboard display supports, black, ‘side 12"
10 round countgrs, red, diameter 2" '

3 round counters, white diameter 2"

3 square counters,; red, side 2"

3 square counters, white, side 2"

‘Materials for Questions 9 - 11:
.1 yellow rod, length 12", width 1/2"

Pat;ern I
cy '

Patterﬁ I1

Materials for Questions 12 -~ 13:

white rods, length 12", width 1/2"

round counters, red, diameter 1 1/4" &
round counters, white, diameter 1 1/4". :
square counters, red, side 1 1/4"

square counters, white, side 1 1/4"

LU

Materials for Questions 14 - 15:

Pattern III

o 0o

e vacy

caa

i~

round counters, white, diameter 2"
square countérs, white, side 2"
square counter, black, side 2"

round counter, red, diameter 1 1/4"
round cpunters, white, diameter 1 1/4"
square counter, red, side 1 1/4"

sq i counteriﬁ ack side 1°1/4"
S. counters rq[{,"

(8%

W W DN
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APPENDIX C
SYMBOLIC REPRESENTATION OF THE TEST ITEMS FOR

THE PRINT AND CONCRETE BATTERIES
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Symbol
N\
A, B, C, D, etc.

a, b, ¢, d, etc.

0.8,y

3
D

N VU m e«

i
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LOGICAL SYMBOLS USED IN THIS STUDY

-~

~ Meaning v ' -

signifies a particular class

signifies a class

signifies a property of a member of a class
signifies a broposition

read "such that" B

&

read "not"

" read "some"

read "more"

read "and'

read "member of a class'
read "implies: if . . ; than"

read "is contained in"

-read "is equivalent to"

used as in mathematics

read as in mathematics



(1)

(i1)

(iii)
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SYMBOLIC REPRESENTATION OF LOGICAL OPERATIONS

'Ogeration
1. abstraction
2. predicate
3. quantification
compléte class

exclusion

partial claés
inclusion

(a) type '1'

(b) type '2'

joint class
inclusion

partial class

-exclusion

MEASURED IN THIS STUDY

-Symbolic Representation and Meaning

(§3= f(x)

A
x 1s a member of the class X if
it has the property £

BX, + oy d’x\

Th*s (these) x 18 (are) in the
class X. :

(x): (x¢A)D (x_EB)

For every x, x is a member of A
and not a member of B.

(x): (x€A) & @x €B)

For every x, all x are members
EE.A‘and some x are members of B.

(x): (xeA) & 3x €B)=BcA

For every x, x is a member of A,
and some x are members of B, if and
only if B is contained in A.

Gi}“’:‘ “(ERY '@;eﬁ) .

There,éfe some x such that x
is a member of A anq/x-is a member
of B. A -

|
Ox): (xeA)/& XxEB)

There /are sdme\x such that x
is a memper of ard x is not a
member Jf B.

- .



(v) complete class
inclusion

(a) type '1'

(b) type '2'

addition

N

multiplication

complement

empty c&ﬁss

hierarchital class

structure and vrelations

142

ASB
Every A is a B and every B is
an A.
|\ BeC .
B is contained in A.
Pa
K=AG&B

) N
To obtain class K add B's

members to A's.

~N
K=AX B

intersection of A and B.

N
B

A .
The class K 1s made up of the

N Fal
A+ (A '~

A . .
. The class B is made up of

members of A and not A.

®

classes F and G such that a relation

mYy ®m> =D

1

NN
F+6G
NN
F.=G
AN N
G=F

No members have the properties
of the class.

N
The ¢lass &his made up of the

of this type exists:

AN



9.

matrix class structure
and relations

143

F F
A | AF AG

A'l A'F A'G

The classes A an A' combine

. with the classes F and G to form

intersecting classes.



MEANING OF SPECIAL SYMBOLS USED IN THIS STUDY 144

Property Class
Symbols Meaning ' Symbols -Meaning
‘ N
obs object-ness ) Obs objects
N
c circle-ness C circles
N
s . sSquare-ness S squares
A A
w -white-ness W whites
A
r , red-ness R reds
N
1 ~large-ness L large things
, A
sm small—-ness Sm small things
. 7\
d duck—-ness D ducks
A ~
b. bird-ness - B Jbirds
: _ N ‘
pi pintail-ness Pi pintails
. A
pf pondféeder-ness Pf pond-feeders
: N\
di , ., diver-ness Di divers
/\ .
1k lake duck-ness Lk lake ducks
A s
po pond duck-ness Po pond ducks: >
A
e early duck-ness E early ducks
. ' A -
1t ' ~ late duck-ness Lt late ducks
A
bo bobbing duck-ness Bo bobbing ducks
A .
y . g yellow-ness Y yellows
N
wd wooden-ness wd wooden things
: ‘ A :
t treasure-ness T treasures
A )
rt | raft-ness Rt rafts

Other symbols used are:

hierarchical class structure

,H-

CI - class inclusion
Pr ~ predicate o
M - multiplicative



-
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SYMBOLIC REPRESENTATION OF TEST ITEMS

~ USED IN THIS STUDY"

O

Given any objects x such that
every x is a member of squares
and some x are members of reds,
is equivalent to séying the
class reds is contained 4in the

class squares.

»

i

Subtest and _ g;:izziiﬁation
Test Item Symbolic Representation Measured
CONCRETE BATTERY .
: /
; A A A .
HB Obs = C + S ~ hierarchical class
N A AN : structure and rela-
Obs - C = 8§ tions .
FAN A AN ‘
Obs - S =2C - abstraction
or
N TANPA
Obs = R+ W
N NN
Obs ~ R =W
A AN N
Obs - W =R
N ,
HC C = ra + we - addition
N
S = r§ + wg — abstraction
"
R = cp + sﬁ
N L
W = cw + sw
- ‘ . A _ANAN v
CITI (x):(fob & @x&C) =CCR - partial class
inclusion '2'
Given any objects x such that
every x is a member of reds and
some x are members of circles, .
is equivalent to saying the class
circles is contained in the class
reds. '
. ‘A A_AN N
CI II . (x): (x€£S) & (3xER)=RES - partial class

inclusion '2'
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Subtest and ' Classification

Test Item Symbolic Representation Operation
: Measured
A A ~ '
CI III wes -~ complete class in-
clusion '1°'
The class whites is contained in
and equal to the class squares.
» A A
CI 1V (x): (x€ER) & @xEC)= CCR . - partial class in-
clusion '2'
Given any objects x such that
every x is a member of reds
and some x are members of circles
* is equivalent to saying the class
circles is contained in the class
reds.
A A_AA
CIV (x): (x£5) & Ax&R)=RCS | | - partial class in-

clusion '2'

Given any objects x such that
every x is a member of squares
and some x are members of reds
-is equivalent to saying the
class reds is contained in the

class squares.

A A AA
CI VI (x): (x€R) & (@xEC)=CCR - - partial class in-
clusion '2!

Given any gbjects x such that

every X is a member of reds

and some X are members of _
circles, is equivalent to

saying the class circles is ’/’d/
¢ontained in the class réds.

A AN

‘CI VII wes - - complete class in-
clusion '1'
. The class whites is contained .
in and equal to the class squares.
AA . A -
CI VIII C&¢R : . . -~ complete class

inclusion '1'

The class circles 1s contained in
and equal to the class reds.
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v
Subtest and . Classification
Test Item Symbolic Representation Operation
Measured
‘ A .
Pr IX S Pr, .« - PR ' ~ predication
The things that are red are
reds.
N
Qw, . . '.,GW
The things that are white are o
whites. ' sid
Pr X ¥1, . . ,’fg - predication ‘.
The things that are large are
" large things.
A
¥s, . . .,8S
The things that are small are
small things.
Pr XI Qc, . . .,0C -~ predication
The things that are round are .
circles.
A
A8, . . W ,AS
The things that are square are '
squares.
- M XII ' 3 . o -~ matrix class
o s structure and
| relations
|
; i - abstraction
N N
W l 0
M XIII (c &s) X (r &w) = - multiplication

- abstraction

-4

(c Xr) & (¢ Xw)

(s Xr) & (s Xw)
A A\ A N
CR or rC & cw or wC &

A A A ~
sR or rS & sw or ws
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Subtest and Classification
Test Item Symbolic Representation Operation
Measured
M XV (C&8S) X (L & Sm) = - - multiplication
- abstraction

A A A N %
(CXL) & (CXSm) &
AN A x A A

' (SXL) & (SX Sm) =

e or 1A & c A or smD &

L C Sm C -
N A N\ A
sL or ls & SSm or smS

*

These were given in the qUestion.

PRINT BATTERY

complete class
.inclusion '2'

=]
[g]
[>]

1

CI 1

" The class ducks is contained
«in the class birds. )

) A A
CI 2 PfcD . = complete class

inclusion '2'

The class Bondfeéders is con- N\

tained in the class ducks.

A A A A
CI 3 (x):(x€D) & (3x € Di)= DicD - partial class
inclusion '2'

Given any thing x such that every
X is a member of ducks, and some
X are members of divers, is
equivalent to saying the class
divers 1is contained in the class
ducks.

A ' A _AA .
CI 4 (x): (x€B) &.(3xED)= DCB - partial class
: incl¥sion '2'

Given any thing x such that
every X is a member of birds,
' and some x are members of ducks,
is equivalent to saying the class
ducks is contained in the class .
birds. -




Subtest and
Test Item

Symbolic Representation

~
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Classification
Operation
Measured

CI 5

CI 7

CI 8

Pr 9

" are late ducks

A A
PicD

The class pintails 1s contained
in the class ducks.

A A AN A
(x): (x¢D)’ & (IxEPi)= PiCD ‘

4
Given any thing x such that
every x is a member of ducks,
and some E_Sre members of
pintails, is equivalent to
saying the class pintails

is contained in the class
ducks. -

A A '

DCB

The class ducks is contained

in the class birds.

(x): (xcﬁ) & (3:&6):—: ﬁcg

Given any thing x such that x

'i% a member of birds, and some

x are members of ducks, is -
equivalent to saying the class
ducks is contained in the class
birds. ‘

pe, . ..,¢€

The ducks that arrive early

are early ducks.
6 1, 8Lt

The ducks that arrive late

> complete class
inclusion '2'

~ partial class
inclusion '2'

- complete class
inclusion '2'

~ partial class
inclusion '2'

- predication
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Ao :
(Di X Po) & (Di X Lk)
A "
pogy or boPo & @&

N N
s dif or lkg

Subbesg and Classification
Test Item Symbolic Representation . Operation
Measured
N
Pr 10 Yik, . . .,¥Yik - predication
The ducks that live on the
lakes are lake duycks.
A
¥po, . . .,§Po
The ducks that live on ponds
are pond ducks.
A
Pr 11 . Odi, . . .,0Dhi - predication
The ducks that dive are
divers.
A 51
Abo, ... .,ABo .
The ducks that bob \
are bobbers.
M 12 o - matrix class struc-
’ A r ture and relations
Pogs - ® ~ empty class
~ dbstraction
N\
® |
A A A A
M 13 (Bo & Di) X (Po & Lk) = - multiplication
A N n N : .
(Bo X Po) & (Bo X Lk) & - abstraction
n A ) -
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Subtest and Classification .
Test Item Symbolic Representation Operation
' Measured .
oA A A s
M 14 and (Y & Wd) X (T & Rt) = -~ multiplication
M 15 , :

AN A x ~ N
(YXT) & (Y XRt) &
AN A N %
(Wd X T)& (Wd X Rt) =
oo A 0] "
y§ or t? & th or rtY &

wdT or th & wth or rtw

* o
were given in question

- abstraction
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APPENDIX D ._
PRINT CLASSIFICATION TEST BATTERY.

CONCRETE CLASSIFICATION TEST BATTERY
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Subtest Method of Presentation Criteria of .~ " =

and Questions Correctness . ¢ Score

- 2 : i oty

» - Y
Student$ read the ggory The
Ducks Arrive in Spring si-
lently. He may look back in
. the story for the prelimi-
nary questions 1f desired.

‘ Preliminary Qpéstions

a. This is a story‘aﬁbut
the birds that come to . , "
the lakes and-ponds of , : C
the prairie ig, the ' . ]
spring. What kind of
birds come back first 0
in the .spring?

A, b. What kind of ducks
’hrriyngirst9 -
c. What is the weather .)i. o -
like when the pintail
arrive? , cold . - -
¥ V' —‘..{ﬂ oy

d. How do the pintail get

their food whgn they .

. : arrive? L -, off the fields -

e. Why do qhe; feed off ’ S )

the wheat.fields? . " ice on ponds 3 -
. N g .

f£. Where do they feed

. wheri the ice melts? on ponds -
e ) : - £ . ’
g..~Which ducks come mext ’
- after the pintail?" mallard, teal
o \ and shoveller -
e 5 - .

"h. .Where do the mallard, .
" teal, and shoveller - ‘ '

. get“;heir fooﬂ? L . ponds -
i 1d v . . A
r, . . _
"i. How do. they get their _ .
food? R bob o=
j. What Kiﬁa of ducks ar- ’ : I I
: ‘ . rive -after the mallard, A v g
' teal, and shdveller? ., canvas-back, red-. ,

X \ head,,ﬁpldéﬂ—eye -
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- ‘Subtest

4

Method of Presentation
and Questions

U 0

Criteria of
Correctness

154

Score

<

) ﬂClass‘In—'

clusion Re-
lations
o g
3.

Whe.e do the canvas-

. back, red-head, and

golden-eye get their
food?

How do they get their
food?

Why do they come last?

The story is covered.

1.

2.

2a.

o

3.

Ya.

4.

- Test Questions

In this story are there

lakes, rivers

dive

lakes melt later
than ponds

more ducks or more birds

on the prairie in the
summer? » .

la. How did you know that?

R}

In this story, are all
pond feeders ducks?

Why do you say that?

. u
In this story, are all
ducks divefs?

"How do you know that?

In this story, are some
bdirds ducks?

%~

9, o

- birds
¥
must be aware thit
ducks are™part of
the family of
birds

must be aware that
all the pond feed-
ers in the story
are part of the
family of ducks

-

no - s

must be a&are that
in the dufk family
only some are divers
and some are not

yes

R



Subtest

\

Method of Presentation

and Questions

Ty ~4
xfntf

Criteria of
Correctness

155

Score

4a.

L5,

Why do you S% at?

@*&

In this story, are all
/pintails ducks?

Sa.'&;hy?

« 6.

6a.

In this story, are §here

more ducks or more pin-
tail on the ‘pfairie in
the summer?

W
How did you”know that?’

In this story, are all
duCkS“birdS7

&"‘ A

Why do you say that?

If al}. the birds left
the prairie and flew
into 'the far north,
would there be some
ducks on the prairie?

]

Why is that?

P
- -
i

-

must be aware that
in the bird family
some are ducks and
the rest are other
birds

-

)

oy
musm gare t%at

the ils belong
to the duck family

\

\
ducks

must gg.aware’that
pintaii\ate only
some of\the ducks
and there are

other ducks in the
duck family

yes .
must be aware that
ducks are part of
the bird family

no

must be aware that
ducks are part of
the bird family
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Subtest Method of Presentation Criteria of
and Questions Correctness Score
Predicates Test Questions -
9. What are two different time of arrival:
kinds of ducks that come early and late
to the-prairie? Put the -
ducks you read about into OR
* \ two different kinds or ‘favorite habitat:
*. lots. You can de this
without using their gond and lake
names‘ Describe them. OR
What would be:two kihds ‘
2£edugka/§ha§ c::e to, ., feeding method:
P #ﬁs e4n € divers.and bobbers 1
spring%.. ,g.;: R AV
10. Tell me andther;way . 1'3»
2 to desg;ibe-" 'kinds P
*  of ducks that c&ﬂp gﬁ#&. o wﬂ"u#33*
in the spring? Put b
) the ducks into two dif-
ferent kinds or lots
N in another way and
%describe them one of the above
v _ . choices but not the “
1"5 same one 1
Q
11. There is still another
way to describe the
kinds of ducks that ‘
come back in the.sprlng.
Put the ducks into two )
lots in another way o R
and describe them. onegpf the above )
cHoices but not the . £
»sg@as is 9 or 10 1 5
k3 .
Multipli~ - ‘ o
Questions :
N 4
Imagine that you are ‘*5
driving along the high- <y
way and you see shallow ‘
pends along ‘the road
and you see a lake not
far away. What kinds o
of ducks will live in ‘. B
this neighborhood? bqgﬁbpond feeders
' and'ﬁiving ducks .
.'.;J, (no names) 1 A ;
@]
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Criteria of

157

Subtest Method of Presentation
and Questions Correctness Score
13. Exﬁféin why each-tLype i v
of duck will live in !
the neighborhood. must be aware
that pond feeders W,
, will be on the
' ponds and diving
ducks will be on
bl the lakes ' 1
13 . £
Student reads A €ity of Long
Ago silently. He may look
back in the story for the
preliminary questions if
desired.
Preliminary Questions
b .
a. This is a story about a
city that was built by
people in India a long™ .
time ago. It was a
beautiful new city and
many people came to live
: there. How gid the
' people travel who came
down the river?- ~ raft . -
\ : " a
_b. What is a raft? description of a
raft -
c. Where did these people .
put the rafts? in front of
: their house -
d. Why did they‘%o that? 'p;oud of it -
e. How did the people travel’
who came through the
forest? foot -
£, What did they carry
with them? ' ‘treasores % 3} -
. ) ) J
g. - What color did they
paint their treasures? yellow -
& . -

h.  Why did they paint them
yellow? . happy to reach
\\ the city



Subtest Method of‘?resentation Criteria of

v L
and Questions : Correctness Score

i. Whére did they put them? in front of their
' - house o -

The story is covered.

Test Quéestions

1l4. So we have two streets:
the street with the
rafts, and the street _
- with the yellow treas- .
ures. These two ‘
streets meet at the oL
‘ corner.

Gesturg\d right angle on the
table. T O

You remember the family

g that live at -the corner . .
% where the two streets | o
TR - meet, What is the right '
% thing forrthem to set
out in-front of tHeir
housé? They want to
show that ‘they belong to
both streets: the street
with the rafts and the
street with the yellow
treasures.

@

Gesturing the right angle .~

again. %
What one thing should .
they put out? yellow raft
.OR

woaden treasure 1
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“ Subtest Method of Presentation Criteria of
and Questions Correqtness Score
l4a. How does it belong to
this street? #
Gesture in one direction.
’ _ How does it belong. -~
' to this street?
Gesture in the other direc- .
. tion at right angles to N
first. must choose some- -
. thify that has at
(e least one quality
that is like each :
. @% ~ , street 1
o by =
‘ ¥ 15. Is there another oat (
y thing that this family
could pyt out to show |
that they belong to
both the street with .
the rafts and the b -
street with the yel- . * .
low treasures? one of the above e
‘choices but not
the same one i
: i ‘ s !
15a. How does it belong to
both streets? .
Gesturing in one direction
and then in the other. same as for lé4a 1 .
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CONCRETE TEST OF CLASSIFICATION

Method of Presentation . Criteria of
and Questions . ) Correctness Score

A collection of objects is dumped
on one board..

Hierarchical C€lass Structure ’  ;;‘
Preliminary Questions - .
: T .
A. What objects are in this collection? ' objects identi-
' fied -

The collection 1s covered.

B. I am going to-ask you to put these
objects into two lots. Everything
in one lot is to belong together
and everything in the other lot

is to belong together. squares and
. circles 1
.oy ‘ - ' OR
E ‘reds dnd
whites
Two boards are placed below the board with
the collection of objects. . Lo A
) . '\ y “.7‘%1;‘7
What will yobu put here? ‘ as above ° '’ -
Pointing to one of the boards.
What will you put here? as above -
Pointing to the other board.
The collection is uncovered and the .
student 1s asked to put the objects
- into two lots.
What objects are in this lot? :
What objects are in this lot? as above . -
‘The two lots are covered, and the .
student asked again what is in the ﬁ

1pts.
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Method of Presentation ) Criteria of
and Questions ’ q;wrectness Score

C. I am going to ask you to make.four
~ lots from these two lots of objects,
two from this lot, and two from
this lot. Everything in each lot
must belong together.

Four boards are placéd below the two

lots.
What will you put in this lot? . one of:red
' circles, white
Pointing to one board. circles, red

squares, Or

o .
white squares

-

What will you pdt‘in this lot?

Pointing to a second board . as above,. but
o , different

And this lot?

Pointing te a third board. _ as above, but
' different

And this one?

e o -
- Pointing to the fourth board. as above, but
) different 1
%:

'The two lots are uncovered agpd the
student is asked to put the
objects into four lots.

Class Inclusion Relatjong .
Test Questions ati\glk ' , : A A

The examiner states that the white
rounds are to be removed. They

are placed at the upper right. The
four lots are covered.

The student is asked to name the four
lots and reminded that the white 4
rounds have been removed from the
other lots. ‘

s



Method of Bresentation
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Criteria of

T
&

and Questions Correctness _Score
I. In these lots are there more
red ones or more round ones? red 1
Ia. Why? must compare the
' i quantity of lots
% - which are red
%~€ﬁ with the quan-
tity which are
red and round = 1
II. In these lots are all the square
©  ones red? no . 1
ITa. Why? must be aware
of two colors of —
square ones . 1.
| . Vi : '
ITI. In these lots are all the white .
ones square? - - yes 1
S :
IITa. Why. How did you know? must be aware
that there were
two white sets _
and the rounds
were removed
' leaving only the
. - squares e
Iv. In these lots are some of the :
red ones round? yes T 1
IVa. How did you know? must be aware
that there are
two kinds of red
ones and some are
round; gr, that
of two lots: of red
ones, one lot is
round.. o1
V. In these lots i1f I am going to
give you a square one, will 1t
have to be red? no < 1
Va. Why? must be aware

that there are
two colors of
square ones 1
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Method of Presentation ‘ Critegia of
and Questions Correctness Score

VI. In these lots, if I am going to
give you a red one, will it have
to be round? no o1

VIa. Why.is that? must be aware
' that -there are

two different

shapes of red

ones 1
VII. In these lots if I;am going'to
give you a white one, will 1t

have to be square?—" yes i} 1

‘
VIla. Wh; 1s that? must be aware
.that there were
two white sets

and the rounds

were removed

leaving. only

squarés !
NIIL. In these lots 1if I am going to : o
B give you a round ome, will it ke
have to be red? : yes 1
VIIIa.Why? : must be aware

that there -were
two colors of
rounds and that
the whites were -
- removed leaving

only reds 1 .
The boards-and‘objects are removed. » )
Predicatés ‘ _ .
Test Questions ) . .
Pattern I is presented.
‘Ask: What is the design here? : objectsvidentified -

“
oz

Ix.fd This is a design a boy/girl
-, *®* % 'made. He/she ha% put to-

o

) 0 g

. getheY what belorgs together . )
* to make a pattern.

e



Method of Presentation -

Criteria of

164

and Questions Correctness Score
A rod is handed to the stuaent.
.+ Take this rod and put it on the
design to show how he/she has
put together what belongs to-
gether. .
3 ) f‘
What pattern does the rod L.
help you see? size
or
color’ 1
'_How do these belong together?
Pointing to one section. large and /
small '
or
. red and white -
How do these belong together?
Pointing to the other section. as above -
X. Is there another way to lay the .
rod to show a pattern? size or color
but not the
- g8ame as in IX 1

ﬁow do';hése Belong fogetheré
Pointing to one sectione
| How do éhgse belong together?
Pointing to the ofhe; section.
Paqterﬁ I is removed.
Pattern II is presented.

Ask:Q%What is the design here?

XI. This is another design that a boy/girl-

made.” He/She has put together what
. belongs together to make a pattern.

o
PN

- as »hove

“objects
identified -

Y

: Yy
¥

Cy,
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Method .of Presentation Criteria of '
and Questions . Correctness Score

a

A rod is handed to the studént.

Take this .od and put it on the
dedign to show how he/she has put
together what belongs. together.

~f

What pattern-does the rod hely . ’

you see? shape 1
P - ’
Howsdo these belong together?
Pointing to one section. ’ round or _
" . square -
How do these belong together?
Poinfing to the other section. ’ one of the
’ ‘ _ above but a
different
choice -
Pattern II is -removed. :
Multiplicative Classes
Test Questions
A collection of objects is dumped
‘on a board.
. : [,
%gk: What objects are in this D
collection? ' objects
Identified -
: \
The collection is covered, - x
. R . . ° F ‘,3
Two rods are laid on a board as .
shown. The rods shall be y y
labelled x - x and 'y - y. X «
Ask: How many section® are tHere? - : 4 -
-When I pick up this rod, how .
many sections are there?. 2 ’ -
: R %
Rod x - x is lifted and replaced. P
When I pick up this r_qd; how % -
many sections ajle there? . 2 -
N Bl ; . ’ : .
< . ,"s}hcr .

‘“{a‘. . . o
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Method of Presentation . : Crfiteria of
and Questions : Cdrrectness . . Score
Rod y - y is lifted and repleced. , ¥ ¥ o
And how many sectioqg a& there" 4 ‘ "’ -
Put these counters into. t"‘ ‘Algﬁ e - uﬁ s
four sections S - o , L
a =3 \C‘?f’*“:&. “‘ ’ . " gl‘-
Pointing,to-ﬁhe covered colleetion apdéthen - . , o
to each’of the foar sections. s ct N
PO ‘_'. . % Ca . < £ R
ﬁ 7 A b
Everything in each section must . R
‘belong together. § them so 'that - : . o @91
if 1 pick up this ro - . R
E ‘ o o 1"\. . L,ﬁ%" ' _A
Rod x - x,is lifted and replaced. . ; O
the objects are ig a good order, L e oy apf‘ @
4nd if I pick up this rod . v ’
. Rod y\_ y is lifted aqd replaced , - “ Ny
they are. in a good order. o . . L "'Q
What' will you put in this sectioh?_ _ T o "~J£ ~ ..,
T R o|laao
Pointing to oneeection. : w00 aag -
: : R Yo y.
And these sections? B . oel|'m. o
. N ) N ) ,o 00 a a < 3 9
Pointing to each of the other sections. - ‘ X - 1
: : . I ) -
. . “\l ¢ ) ) "
The collection is uncovered and the )
student asked to put the countqrs
_into the s&ctions. - -
XIII. Are they in good order when I pick :
up this rod? "~ . ‘color or .
L K shape - I
c ) Q o .
" Rod x - x is lifted and rePlaced e Lo i

¢

Rod ¥ - y 1s lifted and replaced im@ediately.

immediately.'

< e

Are they in good order when I pick

up- this rod? o L 3
: : “ ¥ 'but differe

color or shape

" ¢han above'
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Method of Presentation o Criteria of .
and Questions \ . . . 'Correctness L Score
.’ (T ) ’ o o, " . 4'}’* hd e ' o ‘
. ‘ s.w - ‘ v | l',.";g v ' ?ﬁ' T ] . N ~..“;
Why is that? R * as above« - e
NOTE: Two attempts to’ torrect the order are permitted 1f the student “”
‘recognizes that she classes are diagonally pbsitioned s L P
D o IR .. E ) N \.QQ . . :
The materials ir emoye_d". A ‘ -
. f Y ‘n - . :l,

Pattern III is presented.

Ask\._:r What is the design here? .4,_“;:‘ 5 \

XIV. This is & pattern a boy/girl made. ; A i
He/She didn't finish it. He/She -
didn't yut~anything here. L1

Pointing to the elrJty “Space at the poipt Y ~ &

of intersect . L A g (- ¢

! \ ' ’ “ - .‘) . \. . . - \'l"'
We waht ito.put* domething there, - C @ -

.". ‘ome thing. It must belong to .- : Yy . g
this gow., . QB . E . h .'r“'-

,Ge's'turing‘ aiong ‘the ro ""of’alarge squaresi; ' IR

. . v . - e T p . . ~ . .'
4 ' ’ &
o “and it must be&.ong to this row. . , LW
,. 5 . \‘ol L. -. . . ) :“ ® - il&t-' PO ‘;
Gesturing along the row of small circles. : o b ' _ ! }?}, Cod
« . B fe Y v :
oY
e tht will you put there? ‘ 5 ?
"y ' » ‘ P T
Pointing to t& empty space. -white object
v X . .or B -
. . ) a . -,
' . * ~ small ‘square, '
e : -
: . . .. or .
. - r N
! - ~ Tlarge circle: 1 ‘
/ '
" XIVa, - Why"" How does it belong to this -,
: row? And to this row?, . "
! *
Pointing to ,each row. N ) must choose
‘ : - somethjng that
has at least
® , one quafity that .
= .is like each _
row ‘ 1
~



1

]
4

o

& - v
. , : Y.
Method of Presentation . . Criteria of ~ .
- and Questions " _ Corraectness Score’
— " ' : T RN . )
. 7 . . ] N ats
" XV.  Whar else’ could we put in this’ . il
.space that would belong to .this o i
row and belong to this row? as for XIV,
4 S : . ‘butva dif-
Cg e o, v ferent one 1
‘ Po:ljntin'g to. 'the empty space at the point ‘5’3‘”{"‘ . 7 )
of iqtersection and.then to each row L ’ Y
of objects.‘ v o A . S
i T wE e . PN o . o .g‘,'
XVa. %8sy does it ’belong to this.row?: ., : St
“ %,.to thia ow? ‘ -o‘x & . as for XVa.' o1 .

- The colle&bm“is ‘amovtred The, student o

is asked to- s§1e¥:t m counter ar counters ' . e

that could fif;%dhd the space of inter— o ’ L, &0
ion and eXplg;tn how _those select:ed a ‘, A

belong to ‘ea‘ch "ﬁgw m& o' o S . . fe

The @ateria'ls are re gved

3 1 -
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. ’ .
-goncrete Items ,V ’Qrint Items_
" 1.--abstraction B, C, XII, XIII 12, 13
. . ¢ \
2. predicates IX, X, XI T9,10, 11
3. quantification ! ‘
i. complete cldss ) ’ .
exclusion . . - - r g N
ii. partial class v ' .\ "
™ . “ inclusion . : ot
A Ca. tyfe '1' . Ref W - .
- /*g“ type '2' I, II, IV, “Vge¥I 3, 4, 6, 8 "
Q 3 f‘ ‘ ; p 5
ifd, joint class & h .
**» inclusion - - B ' - :
o L .- v
Y. iv. partial cldss ; . g0 N
: "~ ipclusjion - ’ = N ) - "\
) o ’ ‘ 3 ‘/ )
V. complete class - L IR < ‘ . . TN
1nc1us~ion . . -
*as. type N LLL,; V11, VIII N - )
b, type '2' },»?' - ' 1, 2, 5,7
4. additid P 3 - S <
.. a - - ey
. O niultiplicapion XIV, XV ‘ ’ 14,.15 . s
\A[" \'-
6. ‘cpmplement . -r " (.{,'2, 5, 7. .
’ N - LN ’
7. empty class I1I, YII, VIII 12, 13. "
8. hierarchical - a7 g < -
class”stricture R . S .
. . anfl relations B,, c, I - VIII}»}‘%" ; 8 \ ';v"‘l“f L .‘
"~ 9. matrix class . o _ %%, . - 9‘: o ’ )
Structure- and A —_— - . RN ' S -
relations . . . XII, XIII ' 12 - 13 | .
- N . . N



