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ABSTRACT

! ~An attempt.tb opera{iénalizé Vygotsky's (1962) concept of the .
‘"zoﬁe'ﬁf ﬁroximal deﬁglopnent” was undertaken by determining whéther
-:f;/éﬁiig;én puyported'to be at the same level of intellectual develop-
ment vary in the qbiifty to benefit from instruction. Of 76‘ ‘
kindergarten ag.ed children performing at the same level on a pr*é,t‘:;sj:
mﬁséfifEBS?/glass\iﬁclﬁs@on problems, those receiving instruction demonstrated
significantly greater variance after instructiaon than those
‘receiving no instructicn. Thus the main hypotheéis'was supported.
Instructioﬁ was given for a ;econd'set of tasks and the
performance of the instruction group was campared over both tasks.
Although the test of the relationship yielded non-significant fesdlts,
the éorrelation between performance on the two tasks suggests a
fairly strong relationship, indiéating that the ébility to benefit
from instruction is reliable over different tasks. The findihgs |
are discussed in relatioﬁ.to implications in the areas of ability

testing and education. .

‘ -
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CHAPTER I

‘ - INTRODUCTION

Soviet educators have SE\;erel_v criti-cized intellig?nce testing
as a method of measuring childrens' abilities. They view adu]:t
"instruction as being a critidal fe.atur‘.e of»educafioﬁ :1nd argue that -
while standard::Lzed 1:'ests movide a measure of the child's current
knowledge they do not 'adequaftely measure the child's ability to '
mrofit fram such instruction. Infelligence test scores typically
mask cer'ta\tif kinds of variation in :;bili‘t:y rather "th:an d'ésc:ribe‘
irdividual differences among children. Soviet psychologist L. S
Vygotsky (1962) -has demonstrated fhis varlia'tion in ability between »
two children who are. af the same level of mental development accor-
ding to standardi.zed tests. ’

"Having found that the mental age of two child‘ren was eight
[hel gave each of them hatder problems than they éou'ld manage on
their own and prO\‘rided some slight assistance: the first sfép in .
a solution, aleadiné question or scme other form of help._ [Hel
discovered that one child could, in cooperation, solve problems
designed for twelve year olds while the other would not go beyond
'pr*oblc;_ms intended for nine year olds. Thus., the discrepancy between
a child's actual merital age and the level he reaches in sol\'.'-ing
problems witﬁ assistance indicates his:@ne of proximal <:’levelopm=:n1:".l
(pr. 103). Vygotsky sﬁggests that the zone of proximal development
provides an irdex of the child"s potenfia‘l to achieve once he imas

been given assistance.

" IThought and language; L. S. Vygotsky, Massachusetts Instltu'te
of Technology Press, Cambridge, Massachusetts, 1962.

1



vaotskv's criticism of the use, of standardized tests to

-,

measure 3 ch:le's level of mtellec:tual developmnt stems frem the

fact that the standardized test is, for the nost part a mesure
of what information the child has aIready acquired but gives no -

indication as to what the child can learn. The Wechsler Intelligehce

Scale for Chlldren (WISC) (1967) is an exanple of the klnd of standar-"

zed test at whlch Vygotsky s cr1t1q1sm is directed. The vocabulary
subtest exanunes the child's kncwledge of the meaning of varlous -
words In this test it is rather unllkely that a ghetto Chlld who

has not been exposed to fairy tales will be .acquainted with the word

“"fable". The Picture Completion subtest requires that the child

provide the missing'detaii for a number of camon items such as
"fox" or, "fish". Success on these items is quite dependent'on'
prior exposhre to specific Enfornatioh. A_chiid who has:never seen
a fish.can hardly be ekpeEted to know that it is missing a dorsal
£in. | | |

To date, there has been no systematic investigation of the
zone of-proximal development in the experimental litereture. ' Based
on Vygotsky's worh it is suggested%that there is greeter variation _

in ability a&nggL9ﬁ516ren who are purported to be at the same level

of intellectual development than would be indicated by standardized

N [

‘ tests.

Training studies conducted by Inhelder, Bovet,'and Sinclair
(1974 involvﬁng the Piagetian tasks of conservation and class
inclusion do provide data to support Vygotsky's concept of a "zone

of proximl development”. The general aim of t}fe Inhelder, et al.

]

——
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studiés @asuto give a petter underétandiné of the modes of transi-
f&oﬁ be?ween'one stage of_gbgnitive develbpﬁent and the next. Thev
proposéd that transition could be éccelerqted through training
procedures. The cognitive tasks chosen for study were éonserbation
(the understandz,ng that.a given cluantltv remains the same desplte
c.hanges in shape or position) and tlass mclusmn (the Lmderstandmg .
that a.superordlnate class B is larger than its subclasses A and aly,
The training procedureé'concentrated on an interaction Between the
"chlld and the envxronment te foster the formation of new ézfuctures
thnough the 1ntegratlon and coord_natlon of already existing schenes

- The general conclusion of the Inhelder et al. stud;es was that
cognitive deQelopﬂent can be accele;éted with adequdte training.
While these findings support the authors' hypothesis;‘zhey also

& ' -

lend support to the emphasis which Soviet educaters place on instruc-

tion. The flndlngs are also sDeCLflcally supportive of Vygotsky's

ccncept of the zone of ppox1ma1 develonnent In each of their training
procedures , children whe were initially judggd to be at the same

level of.cognitive develoﬁnent reached different levels of probleﬁ
solving after the training procedure. Such aata clearly demonstrates
that children do vary in their ability to profit from instruction.

In the first training study the conservation-of continuous
quantity was examined. The children were requiréd to predict whether
the amount of liquid pouréd from identical beakers A and Ql into
beaﬁers B and Bl (different heights and’dianéfers) and finally into
beakers C and C' (the same size as A and Al) remained constant. The

children were @ssigned to one of four different levels according to



conservation skill on a pretest and then a training procedure was

initiatgd—4See Figue 1). The posttest results indicatec that
cﬂil rer who were initially at the same level reached different
levels of conservation skill after training. Of the fifteen children
who were éu level 1 in the pretest, thirtéen made no progress at
all, on?/;Lached Level_il and one reached level IV. Of the six
children who were at ievel II in the preteét, one child made no
progress at all, two children reached Level III, and three children
reached Level IV. Nine children were at level IiI in the pretest.
Posttest results indicated that these children were distributed
acrgss four levéls after training. It -s evident then, that the
ﬁfogress made by children at the same levels of competence in the
conservation of continuous guantity was not equal after instructiom.
In fact, Inhelder et al. notga that "at the beginning the.children
were fairly close to one another and in the posttest they were much
further apart."? (p. 49). ) |

In a second training stydy the authors examined the transition
froh conservation of disco inuous to continuous quantities. An
identical pattern is.obvi us from the posttest results. Children
at the same level in the pretest reached different Ievels of problem

solving after training. For example, children at level III on the

pretest ranged from levels II-V on the posftest (see FigureTQ).

Zlearning &hd the Development of Cognition; B. Inhelder, H.
Sinclair, and M{\Bovet, Harvard University Press, Cambridge, Mass.,
1974, )
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Fig. 1: Relationship between pretest and post-test results (after
training) for a conservation of continuous quantity task.

Note: Adapted from "Learning ard the Development of Cognition"
-"i;i"— by B. Inhelder, H. Synclair and M. Bovet, 1974, p. S0.
Copyright 1974 by the President and Fellows of Harvard
College. N ,
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Lopyright 1974 bv the President and Fellows of Harvard
College.
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In another training study Inhelder et al. examined the
relationéhip between the acquisition of the conservation of aumber
and the conservation of length. Again children who wefe at the
samé level of conseyvation skill in the pretest were found to be. at
different levels on a posttest whichlfollowed training in.consefvation
of length. In fact, éhildren judged to be at the lowest lével on
the pretest were distributed.over all possible levels of perfﬁrnance
on the posttéstl(see Figure 3).

To summarize, each of the training studies conducted by Inhelder
et al. concerning the ‘acquisition of conservaticn clearly denbnstrate N
“the differing apilities of children judged to be at the same level U
of cognitive developmerit to benefit from instructicon. Furthermore ,
Inhelder et al. reportgd‘fhat in each of the consérvation training
studies there is no sigﬁificant progress made by any of the control
subjects. Thus, the role of learning due to the effects of time

can be ruled out as a causative agent.

N Class Inclusion

In order'to examine the developmental links between éifferent
logical’strucfunes, Inhelder et al. decided to éomﬁare conservation
copncepts with‘thé concepts of the logic of classes. However, before
an—investigation of the effect of trainiﬁg~iﬁ class—inclus;on_on

the acquisition of conservation (and vice Versa) was undertaken, a

- preliminary experiment involving only class-inclusion was conducted.
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Copyright 1974 by the President and Fellows of Harvard-
College. .



The children were assigned to one of two levels according to
their ability to answer class inclusion questions on a prétest.
(e.g., Are there more flowers or more daisies?). A traiﬁing pro-
‘éédure was then initiated. Again, the posttest results indicated
that children who were ‘at the same level on the pretest reflected
different levels of ability in solving the class-inclusion probléms
after training. Of the eight children who were at level I on the
pretest, four made no progress at all, three progressed to Level II
and one progresséq to levei IV. The fouwr children who were at
Levei II ;n the pretest distributed themselves over two levels of
‘success on the posttest which followed training (see Figure u),

In a subsequent experiment, the effect of training in class
inclusion on the acquisition of both class-inclusion and conservation
WasS e;xamined The results of the posttest on class inclusion problems
revealed a similar pattern. The sixteen chlldren who were at Level I
on the pretest were distributed over‘allﬁPossible levels of performance
on the posttest (see Figure 5). Again, children who were at the
same level of cognitive develdpment in the pretest did not berefit
equally frbm,training.

The findings of Inheider et al. are similar to these of a étudy
conducted by Hatano and Kuhara (1971). The study was designed to
facilitate the grasp of class ipclusion in a grbup of children Who‘
ranged in age from 5.5 to 6.2 years. Hatano and Kuhara constructed
a number of tasks to assess the grasp of class inclusion. 'Their

pre~ and posttest tasks included Pictorial class inclusiocn problems,

verbal inclusion problems, compréhension of two classes having a
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Mutually implicational relation, mixed numerical comparisons, and
two dimensional identification problems. |

Although each test was designed to test fhe grasp of class-
inclusion, the childrens' performance during the ﬁmtest indicated
that some of the': tasks were responded to as being more difficult
than others. The order of difficulty according to the percentage
of cor*nec:c responses was: (1) two dimensional identification problems
(82.7%): (D) some and all problems (67.3%); (3) mixed numerical
camarisans involving mutually exclm‘lsive and partiy overlépping
relations (67.3%); (u) verbal incl;sion problems (53.8%); (5) mutual
implication (23.1%): (6) mixed numerical m@wisons involving
Anclusien relations (23.1%); and (7) pictorial inclusion relations
(13.5%). Thus in the Hatano and Kuhara study certain presentations
of the.class inclusion problem proved more difficult than others.

The training procedure adopted by Hatano and.}(uhara included o
a standard training procedure and an auxiliary procedure. In the |
standard training pmdmé the subjects were taught how to distinguish
different types of logical relations of classes as well as to see
their relative size. In the auxiliai‘y training pmcedu.u:*e; training
in double classification and/or visualization of reiations between
“two classes was provided. In both the Inhelder et al. and the Hatano
and Kuhara studies the authors sought to produce a gr'ésp of class
inclusion J.n as many trainees as possible, irrespective of the number
of tz;aining trials. Therefore,. it is impossible to assess whether
the variance among the subjects' scores inc:r"easedlas a result of

. v
training.
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However, Hatano and Kuhara designated three groups of subjects
by the ease of learning and néasurea by the numberrof training_t?iéls
required. The five "quick learmers" made just two errors each in %
the first trials. The four "average learners" made equal nurbers
‘of correct and false judgments in the camparison of two classes
related by inclusion. The four "slow learmers' made seven or more
incorrect responses in the first trials and needed 20 more trials.

The results obtained by Hatano and Kuhara and by Inhelder et al.
are consistent with and supportive of Vygotsky's notion of the
zone of proximal development since different levels of problem
solving were reached by children initially purported to be at the
same level of development with the %:E of instruction. Unfortunately,
these results canﬁot be used to test the existence of a zone of
proximal development because the authors did not hold the number of
training trials constant. In addition, the intensive nafure of
tﬁeir training procedure may have obscured, té some extent, the
variaﬁility among subjects. The use of'a less intensive procedure
far instruction is more consistent with Vygotsky's procedure of
prov1d1ng "sllght assistance: the first step in a solution, a
leading question, or some other forn1of help" (p. 103).

The present study was an attempt to operatiocnalize Vygotéky's

zone of proximal’ development using performance on class inclusion

-~

3Thought and Laﬁguage, L. S. Vygotsky, Massachusetts Instltute
Of Technology Press, Cambridge, Massachusetts, 1962,
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problems (as representative of the grasp of logical relations) as
a-vehicle for demonstration.' Class inclusion involves the logical‘

comprehension that, when subclasses A and Al

additively compose or
constitute the supefordinaté class B (e.g., the supelass boys and
the subclass girls form the superordinate class children) then
B> A and B-A} = A. Class inclusibn problems are appropriate to the
mwﬁmﬂmnﬁtmzmeﬁpmﬁmlmmbmmtmrémml \_
reasons. First, the results of the training studies conducted bv B r\\
Inhelder, et al. provide evidence that childrer who are initially
classified at the same level of competence on a ﬁumber of class
inclusion probléms_ reach different levels of problem sclving after
. they have been e;;;sed to instruction. The results of the class
inclusion training study conducted by Hatano and Kuhara also mirror
this finding.

Secondly, there is-evidence that thé time dubing which the
grasp of class inclusion is acquired may be what Montessori 51967)
refers to as a "sensitive périod". The sensitive period for any
area of instruction is a period when its influence is most fruitful if
because the child is most receptive to it. SheAfound, for instance,
that if a child is taught to write early, at the age of four and a
half or five, he responds, with "explosive writing", an abundant
and imaginative use of speech which is never duplicated by children
a few years older. This is a striking example of the stron%
influence that instructién‘c§p have when the cogresponding-functions
héve not yet fully matured. The uccessful attempts to train thé

grasp aof class inclusion (one of the concrete operatig‘s) in the
Ve .

L'
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prve—oper‘\ational child (Inheldery”et al., 19743 Hatano and Kuhara,
1971; and Kohnstamm, 1967) prgvide evidende for this s'tager/as a

S 3
sensitive period in the grasp of class inclusion.

- Finaliy, class—inclusi\on problems are additionally appropriate

to the investigation of the zone of proximal development since
. ' k‘ Lah
great variability in the age of acquisition of “the inclusion relatio

has been fepor'ted in the experimental literature. Such variability

\'jé_gests that the acquisition of class inclusion reasoning may be ' J
-
“~ . '
sensitive to instruction. {

Inhelder and Piaget (1950) carried out an extensive investigation
of the i.nclu'sion relation and reported that children do not acquire
the inclusion response until they reach the age of seven or eight.®
However, Ahr and Youniss (1970) and other experimentors (}Fohnstaxrm,
1967; Kalil, Lerner and Youssef, 1974). have indicated that the

. conventional test %f clasé inclusion is quite sensitive to procedural
modifications. Modifications which can redu& or raise the age
level at which the grasp of class inclusion is demonstrated included
presentation of the ngblem in a verbal format, use of -three
dimensional, concrete objects, reference manipulation, auditory cue
sequence manipulation, and proportioﬁ @ipulatign.

For example, Wohlwill (1968) presented the problem in a

typicé.]\.\ format of asking questions about pictorial‘ material and in
an entirely verbal format with no pictures présent. He found that. el
in three of four experi_meﬁts children between the ages of five and
seven years were signi_ficantlylmre successful with verbal items.
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The supériorify of fhe verbél condition was attributed to‘the
ankeninE’;f a subclass compar%jg? set engendered by the perception
of a mjority and a minority subclass in the-p%ctorial condition.
Xohns tamm (1967) presented inclusioﬁ.questions with verbal
itema,.pictorial'iteﬁé; and itemslinvolving'concrete objects (i.e.,
Lego building blocks). His results indicated fhat 36% of the verbal
. items, 40% of the pictorial itens-a;a 90% of the Lego block items
were answered correctl&. Thus, using concrete materials to assess
the grasp of class inclusion results iﬁ significant success even

.

at five yéars of age.

Kalil, Youssef, and lLerner (1974) sujsgstgd that Piaget's

paraﬂigm for the ikgclusion response may piove confusing to the -
child because it is ‘yore likely that*the children have encountereé ‘
situations which require subclass comparisoﬁs (e.g., Are there more
boys than girls?) as opposed to supergrdinate-subclass comparisons.
fhe development of "learning sets" by which chilaren may misconstrue
the class versus the subclass question as a compariscon of two sub-
classes was hypothesized. If the child then uses the nané of the
total class as a reference to the unﬁentioned subclass the mis-
referencing is called "subst%tution“. Kalil, et al. suggested that
alterations in the method of class inclusion assessment could weaken
these inferred misreferencing "learning sets".

In the Kalil, et al. study, a reference manipulatign involved
providing concrete'physical reference to the subordinate cpmponents
of the stiffulus array. A proportion manipulation involged presenting

two subclasses with equal elements and an auditory cue séquence

Y ..;
e
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manipulation involved presenting the superordjnate class first. Each

of these task manipulations was found to affeéf performance signifi-
OJ;;Jy for kindergarten-and f%rst grade subjects (age rénge: 5.5 to
7.0 years) and the more task variables introduced {to weaken the
inferred "learning sets", the more sSuccess wWas ﬁéﬂ:} trated ig
the glass inclusion problems. |
However, the results of an experimgnt conducted by Brainerd
and Kaszor (1974) to examine Wohlwill's (1968) verbal facilitation
effect and Ahr andﬁyouniss' relative éize of spbclass'effect did
nof support the argument that class ingiusion problems are sensitive
- to procedural modifications. Even when the items in the subclass
were verﬁally présented‘;nd equally.distributed, the observed‘
median age for the graép of class inclusion was nine to ten years.
Thusathere is great variability £n the age at which class‘in—
clusion appears and such variability is significant because Plaget
has used the onset of class inclusion as a general indicator of-
the presence of concrefe operations. )
The aim of the present study was to provide standard instructions

for the class inclusipn problems devised by Hatano and Kuhara (1871)

in an attempt to operationaliie the zone of proximal development.

L
~

It was hypothesized that children who were exposed to instruction

would demonstrate greater varlatlon in the ablllty to benefit from
instruction than would children to whom instruction was not given.
Thus, the independent variable was instruction and the dependent™

variable was the number of tasks successfully completed.
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In order to validate the measure of variation in ability among

children who were exposed to instruction on the class inclusion
problems, instruction was given for another set of problems. The
problems consisted of different subtests of the Stanford Binet

Intelligence Test (1960). Performance on these subtests was evaluated

on the basis of the number of items successfully completed.

e



(HAPTER 1I

METHOD

‘Subjects: An initial group of 172 kindergarten,children from
the Essex County Separate School System served as subjects for a
screening pretest. The pretest consisted of questions invol\;ing
the relational concepts "more" and " ess", quest.ions involvi.rxé the
child's ability to rec;)gnizé shape and colour, and class ‘inclusion
‘problems. All children who met the pre-established criterion of
,succ:ess on the two léast difficult of the Hatano and Kuhara (1971)
class inclusion problems and failure in the more difficult problems
were selected for participation. In all, 76 children (39 boys and
37 girls) rangmg in age fram 4 years, 10 months to 6 yeafs,.B months ~
were selected. The subjects were randomly assmgned to the experi-
mental or control group. The mean age for subjects in each group
was 5 years, 7 months. Two children from the experimental group
were absent when the Stanford-Binet pbsttest was administered
Qeaving 36 children in the experimental group.

Materials: rThe materials consisted of a number of drawings
on white cards which measured 12 1/2 x 14 cm. Twelve different
cg(?skwere used. The composition of the cards was as follows:

Card 1: 1 fed hexagon

1 green hexagon

1 red trapezoid

1 green trapezoid
Card 2: .1 red circle

1 red triangle

1 blue square

1 blue triangle : .
1 white circle

18
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1 green square
1 green circle
1 yellow triangle
1 yellow square
Card 3: .3 white squares

Card 4: 2 white squares
4 blue squares ’

Card 5: 4 blue circles

Card 6: 2 blue circles
© 4 blue squares

Card 7: red airplanes

3

2 blue airplanes
1 yellow airplane
2 yellow cars
1 blue car

1 red car

Card 8: 8 red apples
- 2 yellow bananas

Card 9: 3 yellow bananas
Card 10: 3 yellow bananas
Card 11: 8 red apples
. Card 12: 8 red roses
The training materials consisted of "groups of small objects .
which were familiar to the children (e.g., 2 redebuttons and 1 white
button--for a complete listing sele Appendix A).
Procedure: Each child wés seen by the experimenter on three
" occasions. In.the first s;ssion, the.child was given the screening
pretest. The second session consisted of training for the °*
experimental group and a diversionar'y activity for the control é;r*oup.
During the third sess;ic_;n, the child was presented Awith the class
inclusion'posf'test. The children in the experimental group were -

seen in an additional session in which they were administered a



second posttest. FEach session lasted from 10-15 minutes. The interwval

between the first two sessions was two weeks while one week intervals
- separated each of the succeeding sessions.
Screening Pretest: Preliminary questions were given to ensure that

- -

the\SQilq understood the relationmal concepts contdined in the class

inclusion problems (Griffith, Shantz, and Sigel, 1867). The questions
were presented in the form of two étory problems which are outlihed

E ; ’ ,
below:. - - 7 _

Story 1: Suppose you have six smarties and I have three
smarties. Would we have the same number of
smarties? Would you have more smarties?

Would I have less smarties?

Story 2: Suppose you have three smarties and I, have
three smarties. Would you have more
smarties? Would I have less smarties? -

Would we have the same number of smarties?

Additional questions were given to ensure that the child was

able to identify the shapes and colours which were used in the items
of the class inclusion posttest. In the first four questions, the
child was required to pick out the figures which were identical in
colowr (red, green) or shape (trapezoid, hexagon) to a model. In
the final eight questions, the child was required to pick out.a
figure of a certain colour (red, green, white, yellow and blue) or -
shape (square, circular, or triangular).

Following the preliminary questions, the four least difficult

of the Hatano and Kuhara class inclusion problems were presented

(see Table 1).
Y /———'-"



Table 1
1) "M"D
Table.of the Class Inclusion Problems Outlined by

Hatano and Kuhara (1971

(1)

(2)
(3)

(4)

(s)

(6)

(7

Two Dimensicnal Identification Problens.

Some and All Problems

Mixed Numerical Comparison Involving Mutually Inclusive
or Partly Overlapping Relations '

Verbal Inclusion Problems

Comparison of Two Classes Having a Mutually Implicational

‘Relation

Mixed Numerical Comparison Problems Involving Inclusion
Relations.

Pictorial Class Inclusion Problems.
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1) Two Dimensional Tdentification. Problems

This set of questions was concerned with whether a child is
capable of récognizing that a set of objects can be divided on two
dimens:i.‘ons. 'The experimenter asked the following gquestions showing
a set o?figures‘ aonsisting of 3 white squares (Card No. 3), 2
white .squares and 4 blue squares (Card No. 4), 4 blue circles
(Card No. 5), and 2 blue circles and 4 blue équar\es (Caxd No. 6):

(a) "Are there any white things that are not
squares?"

(b) "Are there any squares that are not
white?" If the child answered 'yes"
the experimenter said, "Please .point
out the things that are not white".

(c) "Are there any blue things that arg not
circles?" If the child answered "yes"
the experimenter said, "FPlease point
out the blue things that are not circles”.

(d) "Are there any circles that are not blue?"

2) Some and All Problems

These questions weré concerned with whether class A is some
or all of class B. The experimenter showed a set of figures consisting
of 3 white squares (Card No. 3), 2 white squares and 4 blue squares
(Card No. 4), 4 blue circles (Card No. 5), and 2 blue circles and
4 blue squares (Card No. 6), and asked the following questions:
(a)' "Are all the white things square?"
(b) "Aré- all the squares white?" -
(c) "Are all the circles blue?"

(d) "Are all the blue things circles?”
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(3) Mixed Numerical Comparison Involving Mutually.Exclusive or
Partly Overlapping Relations.

Stimilus card No. 7 on which airplanes (2 blie, 3 red, and 1
yvellow) and cars (2 yellow, 1 red and 1 blug) were drawn and
Presented to the child. | The experimenter explai.neci that they were
drawings of planes and cars and asked the following q@stions;'

(a) "Are there more yellow things or more
blue things?".

(b) "Are there more planes or more cars?"
(¢} "Are there more yellow cars or more red

thingg?"

(4) Verbal Inclusion Problems

The experimenter asked the following questions without presenting
any 'naterials:

(a) "Some fish'live in the sea and same fish
live in rivers. Compare all the fish
living in the 'sea and all the fish living
in rivers. Are there more fish living
in the sea or more fish living in the
rivers?"

(b) "Compare all the people living in the

world and all the menm living in the world.
Are there more pecple or more men?"

Instruction: The instruction procedure consisted of asking the
child to count the eierrents of each subclass (e.g., red buttons;
white buttons), asking the child to count the elements of the
superordiné‘t:e class (e.g., buttons), and inclusion questions (Seigel,
1975 - persondl-commmication). The logic prompts were comprised of
the questions, "Are the A;s also B's? Are the Al's also B's. Are
t}ne B;s also A's? Are .the Bl's also A's? (e.g., When the child

was shown 2 red buttons and 1 white button he was asked: "How many

!
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red buttons are there? Ho;v many white buttons are there? Are

the red ones buttons? Are the white ones buttons? Are there more
| red cnes or more buttong? Are there more buttons op more red ones""
(see Appendix 1 for a canplete listing). Incorrect responses to

the loglc Prompts were corrected. Durl.ng the week of mstmctlon,
each comrol subject played a gare with the experimenter to equalize
the amount of time spent with the experimenter across the experirental
and control groups.

Class Inclusion Post Test: The four class inclﬁsion proble:ms
Presented in the screening pretest were repeated and the.three more
difficult class inclusaj.on problems (Hatano and Kuhara, 1971) were
also presgnted.

(5)  Comparison of Two Classes Having a Mutually Implicational
Relatian.

In this task, which corresponded to 'Inhelder and Sinclair's (1969)
three stage inclusien Problems, two classes having different names
but identical nwpbers are numerically compared, Showing pictures of
8 apples and 2 bananas (Card N;::. 8) the ei{per*irr;.nter asked "Is

there more fruit or more things to eat on this card?™

(6) Mixed Numerical Comparison Problems Involving Inclusion Relations

The experimenter presented stirm;l_us Card No. 7 on which
airplanes (2 blue, 3 red and 1 yellow) and cars (2 vellow, 1 red and
1 blue) were drawn, and the' following questions were asked:

(a) "Are tl';ere more cars or nore yellow cars?!

(b} "Are there more blue things or more cars?"
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"Are there more planes or rore red planes?"

(7) Pictorial Class Inclusion Problems

This task, consisted of two test items. For these items the

child was presented with cards on which 3 bananas (Card No. 9), 3

tulips (Card No. 10),

8 apples (Card No. 11), and 8 roses (Card No.

were drawn. A number of preparatory questions were then a.éked:

(a)
(b)
(c}
- | (d)
(e)

(£
(g)

Preparatory Questions:

(pointing to apple cards) '"What are
these?"

(pointing to tullp cards) "What are
these?" '

(pointing to banana cards) "What are
these?"

(pointing to rose cards) "what are
these?"

"Which ones are fruit? Collect all
the fruit you see”.

(covering fruit) "Are these all flowers?"

"Are there more tulips or more roses?"

12}

A wrong answer to any preparatory question was corrected and the

question was repeated.

Test Question 1:

Test Question 2:

The first test question was then asked.

"Are there more roses or more flowers?"

Preparatory Questions: (a) (showing fruit only) "Are

- these all firit?"

(b)Y "Apre there less apples or
less bananas?"

"Are there less frﬁits or less bananas?"
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Stanford Binet Posttest: "I'he Stanford Bi?iet poéttest cansisted
of subtests fram the Stanford Binet Intelligence Scale (1970)
@ designed for different mental age levels. The Stanford Binet tasks
consisted of the following:

(1) The Differences Subfest for the Six Year level. (e.g.,
‘What is the difference between wood and glass?")

(2) The Similarities Subtest for the Seven Year level (e. g
"In what way are wood and coal alike?")

(3) The Slrm.lamtles and Differences Subtest for the Eight
Year level (e.g., "In what way aré a baseball and an
orange alike and how are they different?")

The child was allowed to give an answer to the questions from

. the Stanford Binet subtests and if he failed to arrive at an

appropriate answer, a leading question was asked. The leading

questions were directed at examining the characteristics of the

objects in the questions which made them similar or different. The

test question was then repeated.
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CHAPTER III
RESULTS .

Treatment gi the Data: Performance on the class inclusion
posttest was evaluated on the basis of the number of tasks success-
fully completed. An estimate of the variance among subjécts in
the eXPEI“:I'JTEDtal and control groups was computed. Fewer children
than expected reached criterion on the screening pretest administered
in June, 1975. Consequently, it was necessary to test a second
group of children in October to ensure a large enough sample size
(see Table 2)_. Variability of the experimental sui)jects was then
compared to variability of the control group by means of an F ratio.
rI‘ypé T error probability was set at .05. Performance on the class
inclusion posttést was compared to performance on the Stanford Binet
posttest by means of a chi square.

Results: The hypothesis that children who are exposed to
instruction demonstrate greater variation in performance than
children to whom in%ﬁruction is not given is supported, F(36,36) =
1.89, p< .05: A comparison of Pigxnes 6 and 7 demonstrates that
of the children who performed at the same level on the pretest tasks
those ‘children who received instruction differed more on the class

inélusion posttest than did children who received no instruction.

Tt had been predicted that the degree to which a child
benefited from instruction on the class inclusion tasks would
parallel the degree to which he bernefited from instruction on the
Stanford Binet tasks. ‘A comparison of performance on the class

inclusion posttest and performance on the Stanford Binet posttest

28
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Mean Performance and Variance Estimates Computed in

June and Oc_:tobér, 1975 and Pooled Estimate

Table 2

of Variance

29

Month

Group June October Pooled
Experimental

X 3.640 3.923 3.736

g? & 1440 1.610 1.496
-Control

X 2.640 3.076 2.789

52 777 .BU41 .798
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Fig. 6: Relationship between pretest and post-test results
for the no instruction group.
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Tiz. 7: Relationship between pretest and post-test results
for the instruction group.
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(after-instruction) was made by a chi square test of association.
The results failed to support the hypothesis of non-independence
between the two measures, X2 (4) = 7.24; .10< p< .25 (see Table 3).
Correlation coefficients were computed as descriptive indices qQf
the relationéhip between performance on the class inclusion posttest-
and the Stanford Binet posttest (without instruction) r = +.406:and
between perfbrnance on the class inclusion bostfest_and the Stanford
Binet posttest (with instruction), r = +.599. The difference

between these correlations however was not significant, 2 = 1.0861,

p =.1H2,

-~

C R

A t test was cqrried out to test the differences between the
means of the experimental group (X = 3.736)-and;the control group
(X = 2.789). The results indicated that the experimental group
significantly outperformed the control group, t{74) = 6.53; p< .01
(see Table 2). It should be noted that the group variances differed
sié%ificantly and therefore these results need to be interpreted
with caution. Hays‘(1973) argues, however, that with equal sample
sizes, heterogeneity of variance has relatively little effect on
‘the t-test result.

Finally, a cofrelation between agé and level of éerfornance

indicated no significant relationship for either the control

~.008) or the experimental (r = +.149),



Tahle 3
Contiﬁgency Table for X Performances on Posttest 1

and Posttest 2 (with Instruction)

No. of Items Correct No. of Tasks Correct on Posttest 1 -
on Posttest 2 ™
2-3 4-5 . 6-7
0-3 L— 2 0 : 0
y-7 B 3 3
8-11 . 7 15 0
Note: maximum score on Pos‘t'tést 1=7
= 11

maximm Score on Posttest 2

X2 = 7.24



CHAPTER 1V -
DISCUSSION

The validity of the concept of a zone of proximal development
is supported by the confirmation of the main hypothesis. Among the
children who were at the same level of developnent accérding to
Performance on the pretest, those whg received instruction on the
class inclusion tasks demenstrated significantly greater variability
on the posttest than children who did not receive such instruction.
Thus, the chilgreﬁ who receiéed instruction indicated a differential
ability to benefit from the inst;ﬁction.

The attempt to demonstrate that the zone 9f proximal development
1s a general measure which is stable over tasks requiring different
cogniéive abilities was not supported using the method of chi square,
The comparison of the class inclusicn posttest .and the Stanford Binet
posttest (with instruction) yi€lded nonsignificant results Tt should
be noted, however, that collapsing of adjacent categories was
necessary because of the relatively small sample size, Unfortunately,
this results in a restr%ption of range aﬁd a decrease in the degree
of association that might be demonstrated. A thorough exannnatlon
of the data also indicates than 10 of the 11 chllé?en (27 7% of the

-experimental group) who reached a level of five or six tasks, success-
fully completed on the class inclusion posttest also achieved superior
performance (9-11 items correct) on the Stanford Binet posttest (with
instruction). Thus the performance of the children who received

instruction may have been limited by a ceiling effect. In fact, since

34
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one of the items on the Stanford Binet posttest was censistently
misinterpreted by the childrenS; a more realistic upper limit of
performance on the Stanford Binet posttest would be 10 items - |
correct. Thus,'it is quite plausible that a ceiling effect was in
oﬁération with néspect to perfofnance on the Stanford Binet posttest
(with instruction) for those children who derived the most benefit
from instriction on the class inclusion tasks.

However, the reliability of the zone of proximal development
'is indicated by the fact that the relationship between'perfonnance
on the élass inclusion posttest and the Stanford Binet posttest
(with instruction) is high (r = +.599). Despite the fact that the
difference between the cornelat}pn of'fhe posttests {with and without
instruction) is not significant,.the.relationship between the class
inclusion posttest and the Stanford Binet posttest is gfeater when
instruction is given. Thus there is some support for the hyﬁofhesis
that thelability to benefit from instruction contributes substantially
"o the higher correlation. If the variation in the capacity to
benefit from instruction were merely associated with mental age the
correlatlon between the class ineclusion posttest and the Stanford
Binet posttest, with or without lnstructlon,would be expected o be
equal.

The strength of the relatisnshlp between the class inclusion
posttest and the Stanford Binet posttest (with instruction) supports

the generality of the zone of proximal development over dlfférent

SwHow are iron and steel the same?" was invardably answered with
the comment "But iron is hot."
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tasks. The class inclusion tasks were largely non-verbal in nature;

often a yes or no answer would suffice. The Stanford Binet tasks,

-, however, were quite dependent on the facility to verbally describe

characteristics of objects which rendéred them similar or different.
Since the mean performance on the class inclusion poéttest was

si@ificantly better for the experimental group, the attempt to train

c'lass reasoning was success‘ful. This _finding is noteworthy in that

oM

it lends support to the work of Inhelder et a;l. (1974) and Hatano
and Kuhara (1971) in training on Piagetian tasks, particularly those
involving class inclusion reasoning. |
The implications of a zone of proximal development are especilally
extensive in tl":e areas of ability testing and educatidn. The
developnﬁnt of an ability test based on the‘ zone of proximal develop-
ment would certainly place gréater* émphasis on the process of learning
than the standardizes test which emphasizes achievement; the
product of learning. Such a test might be more educationally relevant
than the ‘standardized test because a paradigm 'o/f the classroom
situation (learning through .j.nswuctiop) would be inherent in the
test. The use of standardized tests to identify children who are
psychometrically similar has been criticized (Ebel, 1964) because
the individual differences of such children are often ignored. A
test based on the zone of proximal development would provide a use-
ful supplement ‘to the standardized test since it would determine |
individual potential to benefit from instruction.
The standardized intelligence test is most widely used to

predict academic achievement. Bond (1940) reported correlations
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between the Stanford Binet Intelligence Quotient and achievement tests
one year later ranging from +.43 to +.73. Thus, the standardized
I.Q. score can be considered a fairly good predictor of academic
performance. The correlation measures including instruction found
in the presen% study is noteworthy because the selection criterion
fof subjects in the present study specifically limited the range
of aéhievenent to be included. Such reduction in the range of
measures is known to reduce the size“sf a correlation. Even umaer
these circumstances, however, the correlation between the two
measures including instruction campares favourably. Given a broader
range of achievenent.and ability levels, even stronger relationships
would be expected. Thus, a test based on this kind of measure might
predict the capacity to achieve in the educational situation at least
as well as the standardized intelligence test when the restriction
of a selection critérion doeé not apply to the subjects.

A standardized test of intelligenée such as the Stanford Binet
is heavily weighted with verbal abilities (Cronbagh, 1960}. Because
children differ in their exposure to language, it is often difficult
to determine whether a child's teét performance is a reflection of fi"
his intellectual ability ér his familiarity Qith the verbél matefial.l
involved. -Altest based on the zone of proximal development offers
an alternmative approach to this problem by using the instruction
situation to familiarize the.child'with the terms appropriate to the
task at hand. However, when the instruction situation concentrates
on the vocabulary of an area under study the posttest must be
constructed to avoid the possibility of merely testing "response

Tearning".
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Tﬁe standardized test of intelligence has been showri to
discriminate children whose environmental experience has been
curtailed. However, the use of culture-fair and culture-free tests
to combat this @roblem has not proved to be successful. Ironically,
studies have indiéated (Coleman and Ward, 1955; and Lusiénski, 1968)
that a test apparently as culturally loaded as-the Stanford Binet
is a better predictor of\ffffgl'achievenent for lower socloeconomic
class children than the so—called “culture-fair" measures. Feusrstein
(13972) has suggested fhat a test-learﬁing-test situation is more
successful iﬁ_determining "learning potential" among the culturally
deprived. than a culture-fair test. He employed such a paradigm with
a number of children from a "disadvantaged" sociocetmnic group. After
‘they had been exposed to. instruction on tests involving absfract,
internalized, represen%ational thought, the children made significant
gains in performance. The }esults of Feuarstein'g study cannot be
used as conclusive support for his hypothesis because he neglected
to test an uninstructed control group. However, the resulté of his
work dorsuggést that an ability test which involves the capacity
to benefit from instruction may be helpful in controlling for the
variable of cultural experience.

In summary,; a test based on the measure of variation in the
ability to benefit from instruction na& present a Qalid supplement
to the standardized intelligence test because it concentrates on
individual differences, provides a realistic approximation of the
classroam situation, controls for the variable of experience, and

can be addressed to the problem of cultural deprivatibn.
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Vygotsky's initial work with the zone of proximal development

was part of an investigation of the relationship between instruction

and intellectual deveTapment . Vygotsky repéatedly emphasized the

importance of instrucipd in education. The support of the zone of
proximal development provi, es'fu;Eher evidence of the importance of
instruction in determining %he child's potential to learn. -
Vygotsky's emphasis on the\importance of instruction stands
in contrast to some of the vlew% expressed by Montessorl and Piaget.
While Montessori's theory and practlce of education are sometimes
discrepant she is consistent in her assertion that each child is an
individual. Each child warks at his own pace with materials which
are virtually self-corrective. However, Montessori's theory dees not

1Y

make specific allowances for.the role of didactic instruction in
education. In theory, Montessori is cammitted to Iear;;ng which is
free and enforced and therefore cannot introduce material which the
child does not show a voluntary desire for (Cole, 1974). Although
- the materials used in the Montessori classroom provide guidance and
feedback, the teacher does not directly administer information and
instruction. As a result, the child may direct his attention to the
most salient aspect of a task, but,there'is no guarantee that he grasps
éhe principle involved. However, when a child is exposed to didactic
instruction, the teacher cannot only direct his attention to all
relevant dimensions but can also help him formulate a general rule.
Piaget (1370) considers the role of education to be the

adaptation of the child to the adult social environment. Self-activity

is considered to be critical to the adaptive process. In Piaget's
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view, bné of the major sources of learning, if not the most
essential one, is the intrinsic activity of the child (Ginsburg and
Opper, 1969). The child must begin by manipulating objects until
overt sensorimotor schemes are internalized in the form of thought.
The prime objective of a teacher should be to encourage a child's
activity and his manipulation and exploration of objects. The child
should be provided with a wide variety of Interesting materials upen
which he may act in order to exploit his potential fop leaming,
Piaget contends that a teacher cannot ”impaft knowledge" and that when
a child's verbaliiations are not founded on prior manipu}ation of
the environment they are devoid of'understanding. Consequéntly,
Piaget nﬁniﬁdzes.the role of didactic instruction in education,

The positions of both Pilaget and Montessori reflect what is often
called the "discovery" approach to education. "Discovery"
leaming is a Transactional Process which involves at least two
aSpects: the assimilation of content of some sort and the operations
of cognitive ppocesses required to organize and_use this content
(Taba, 1963). There has been much controversy over the use of the
term "discovery" in the field of education.’ According to Schulman
(19§8)-tho$e favouring the learning by discovery approach advocate
the teaching of broag principles of problem solving through minimal
teacher guidance and maximal opportunity for explaration and trial
and error on the part of the learner. However, most experimental

treatiment of the "discovery approach has dealt with a modified

vefsion of the discovery approach which is known as "guided discovery".
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path along which they are called on t@ disco.ver' the regularities and
solutions on their own. They provided with cues in a programmed
manner but the actual statement of the principle of a problem is
left to them.

Friedlander (1965_) has criticized the "discovery" approach which
Schulman described because it presents some veﬁy specific proble:hs' .
in education. He questions whether discovery necessarily leads to
productive findings and resolutions, and .whether the insights which
a student develops on his own are more easily remembered than -
insights he learns from others. He contends th;at discovery of a
crucial relationship is énly the first phase of assimilative
learning and must be f’olloi:ed by a process of synthesizing in which
the new idea is incorporated into a systematic context. It is here
that the importance of instruction is emphasized., At thié point the
teacher can help the student refine the significance of what he has
discovered on his own and help him construct an orderly scheme of
meaning in which the new knowledge can take its proper place.

The support of the zone of proximal development also provides
evidence that instruction must concentrate on individual differences
in children. Lesser (1971) discusses the need to adapt instructional
strategies—-the choice of curriculum,”its content, level, sequence,
pace, and style of presentation--to the differences which are
identified among children.

Lesser encowrages teachers to make informal diagnosis and

analyses of individual differences to adjust farms and timing of

instruction. He claims that through such analysis a teacher may



decide that for a sfudent who has narrowly missed complete under-
standing of some concept she has moved too rapidly; minor adjustment
of instruction may be sufficient. For students who have échieved
only a vague grasp, perhaps the idea was too abstract and a
large nunber of concrete examples may be necessary for instruction
to succeed. However, if a test based on the zone of proximal develop-
ment could be empioyed, a teacher's diagnosis of individual
differences may not only become more accurate but may also precede
instruction and help determine its course.

The conclusion that c}ﬁldfen who are initially at the same
level of cognitive development on a set of tasks which involve class -
inclusion reasoning vary in the ecapacity to benefit from instruction
is supported by the results of this study. However, the present study
employed a single instructional technique and area of st'udy with a
relatively small sfafnple of children. Consequently, the extent to
which -the conclusien of this study may generalize to‘ other instructional
situations is limitt_ed. Further consideration of instructional variables
as well as the individual chavacteristics of a child is necessary
for a thorough investigation of a child's zone of proximal development.
Research in this area may extend to i.:nvestiga::cing the technique,
sequence, and structure of instruction that is most beneficial to a
particular child. Information as to how persona.lit;} variables
interact with instructional variables would also be informative.

The discovery of what fechnique of instruction 4s most success- -
ful with a child may be aided by determining a child's capacity to bene-

fit from instruction. An ?xplicit analysis of the relationship between

N
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‘Eechnique of instruction and individual differences is provided by
Tanaka (1968). In an attempt to teach classificati:on skills to first
grade children Tanaka used two instructicnal strategies: manipﬁlaF
tion of cbjects and verbalizations about pictures. For those children
with weak initial classification skills, Tanaka found that the

object manipulation was more successful. For children with a higher |
initial level of classification skill, the verbalization method was
supé’rior. Thus, different initial levels of performance indicated

-a need for different instructiondl techniques. Similarly, different
capacities to berefit from instruction may indicate a need for
~different instructiocnal techniques.'-

| The setting of instruction is another variable which may interact
significantly with a child's capacity to benefit from instfuction.
Wallace (1965) has found that'children who have a history of poor
'academic achievement are also most responsive to informal instruction
from peers. It is possible then that some children have a history

of poor academic achievement because they have a small zone of
proximal development and therefore find peer; inétrmction more
stimilating and effective because it is more closely geared to his
needs. r"}v
Zone of proximal development may also interack with task
éequence and personality variables. Moore, Smith and TeeMan (1965)
found that low-anxious, low-achieving students learned better when
materials were presented in an easy to difficult sequence while _
high~anxious, high—aclﬁeving studentsl did better when materials were
presented in a difficult to easy manner. Similarly, children who

>
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benefit from minimal instruction may prove to be additionally
challenged by a difficult to easy sequence while children who require
extensive instruction may find the order inherent in the easy to
difficult sééﬁénce more beneficial.

A personality variable such as level of anxiety in a child
Hgy also play an important role in the instruction situation. Sarason
(i980) found that high-anxious children perform better than low
anxious children on simple tasks. However, low—anxious‘children
Perform increaéingly better than high anxious children as task
complexity increases. level of amiety may also interact with zone
of proximal aeve10pnent in affecting task performance.

Finally, the tasks incKided in this study do not presume to
measure all areas of a child's cognitive functioning. ft remains to
be seen whether the same zone of proximal development would be shown
with tasks which involve different cognitive abilities (e.g., viswal
spatial abilities) for ajparticuiar child.

To summarize, the implications of the zone of proximal develop-
ment for education include an emphasis on the importance of instruc-

tion as opposed to a laissez—fai

approach; a concentration on
individual differences in education;-and modification of instructional
strategies and techniques to suit individual needs.

The results of this study tﬁen, Support a number of general
conclusions. Prineipally, children are found to vary in their zone
of proximal development. The zone of proximal development is also
found to be a measure which shows some stability over tasks which

require different cognitive abilities. Finally, the zone of

proximal develo t should prove to be a useful concept for
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)
educators who are interested in the assessment of ability level and

selection of instructicnal strategy. ) /'

P
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APPENDIX A ey

Class Inclusion Training Items '

I - ? Red Buttons and 1 White Button

How many red buttons are there?

How many white buttons are there?

How many buttons are there?

Are the red ones buttons? v

Are the white ones buttons?

Are there more red cnes or more buttons?

Are there more white cnes or more buttons? :
Right (feedback) - That's right. There are more buttons because
the red ones and the white ones are both buttons.

Wrong (feedback) - That's wrong. There are more buttons because
the red ones and the white ones are both buttens.

IT - 3 Forks and 4 Spoons

How many forks are there?

‘How many spoons are there?

How many things to eat with are there?

Are the forks things to eat with?

Are the spoons things to eat with?

Are there more spocns or more things to eat with?

Are there more’ things to eat with or more spoons?

Right (feedback) - That's right. There are more things to eat with
because forks and spocns are both things to eat with.

Wrong (feedback) - That's wrong. There are more things to eat
with because forks and spoons are both things to eat with.

IIT - 2 Gundrops (one colour) and 3 Gumdrops (other colour).

How many gumdrops (colour 1) are there?

How many gumdrops (colour 2) are there?

How many gumdrops are there? ' s
Are the (colour 1) ones gumdrops?

Are the (colour 2) ones gumdrops?

Do you want to eat the {colour 1) cnes or the gundrops?

Do you want to eat the ps or the (colour 1) ones?

Right (feedback) - That's right, you'd want to eat the gundrops

because the (colour 1) ones and the {(colour 2) ones are both

gundrops. ,

Wrong (feedback) - That's wrong, You'd want to eat the gumdrops ‘
because the (colour 1) ones and the (colour 2) cnes are both gumdrops.

50
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Task IV - 2 Little Plates and 5 Big Plates /"'—\/

(1) How many little plates are there?

(2) How many big plates are there?

(3) How many plates are there?

(4) Are the little ones plates?

(5) Are the big ones plates?

(6) - Are there more big cnes or more plates?

(7} Are there more plates or more big ones? ‘

(8) Right (feedback). That's right. There are more plates because

_ the big ones and the little ones are both plates.

(9) Wrong (feedbadk) - That's wrong. There are more plates because
the big ones and the little ones are both plates.

Task V - 3 Indians and 7 Cowboys.

(1) How many Indians are there?

(2) How many Cowboys are there?

(3) How many men are there?

(4) Are the Indians men?

(5) Are the Cowboys men? :

{6) Are there more Cowboys or more men?

(7)  Are there more men or more Cowboys?

(8) Right (feedback) - That's right. There are more men because the
Cowboys and the Indians are men.

(3) Wrong (feedback) - That's wrong. There are more men because the
Cawboys and the Indians are both men.

[N

Task VI - 2 Yellow and 6 Green Sticks

(1) How many yellow sticks are there?

(2) How many green sticks are there?

(3) How many sticks are there?

(4) Are the yellow ones sticks?

(5) Are the green ones sticks?

(6) Are there more green ones or more sticks?

(7) Are there more sticks or more green cnes?

(8) Right (feedback)'- That's right. .There are more sticks bécause

. both the green ones and the yellow ones are sticks.

(9) Wrong (feedback) - That's wrong. ‘There are more sticks because
both the green ones and the yellow ones are sticks.



APPENDIX B

Stanford Binet Posttest Training and Test Items

Differences Subtest - 6 year olds
(1) What is the difference betweenl a bird and a dog?

(a) Training Question: How does & dog move?

(2) What is the difference between a slipper and a boot?

(a} Training Question: Where do you wear boots? Why?

(3) What is the difference between wood and glass?

(a) Training Question: What happens to glass when you throw it?

Similarities Subtest - 7 year olds

(1) In what way are wood and coal the same?
£v4
(a) Training Question: What happens to coal when you put it on
. a fire? .

(2) In what way are an apple and a peaoh’éhe same?

(a) Training Question: What does a peach look like?

(3) In what way are an automobile and’a ship alike?

(a) Training Question: What do you do with a car?

(4) In what way are iron and silver the same?

(a) Training Question: What does iron feel like?

Similarities and Differences Subtest - 8 year olds
#

(1) In what way are a baseball and an orange alike and how are they
: difféﬁﬁnt?

{a) Training Question: What does an orange look like?
What do you do with a baseball?
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In what way are an airplane and a kite alike and how are

. they different?

" (a) Training Questions: How does a kite mowe?

What is an airplane made out of?

In what way are an ocean and a river different and how are they
the same? '

(a) Training Questions: What is in a river?
What size is the ocean? -

In what way are a penny and a quarter alike and how are they
di.fferent?

(a) Training Questions: bm%a‘c does a penny look like?
How much can you buy with a quarter?
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