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The main purposes of this study were (T) to investigate the;wa"j"

"eﬂi effectiveness of training methods and materiais in the acquisition of the -""

”'iciass incTusion concept among five-'and six-year oid kindergarten and grade

s ~._:pretention, and transfer of this logicai abiiity, and (3) t° examine the .
| :'731"resu1§§ in. T@ght of a cross-cuiturai framework which may have potentiai in;"f;
"’:dfff;interpreting responses from children in a different culture, SOCioeconomic; it

}:;ql”ievei or simply a diffﬁrent setting 'f-ﬁ'fif?‘”:T"’hfﬂff"cf"ti'f“ . |

: " Piaget s theory indicates that the Togic of Eﬂasses and hierarch—““tﬁi

"g-:'ies 15 1ncomprehensibie to preoperationai chderen untii they have the i

' Jabiiity to use the Togicai quantifiers "aTT" and "some" 3 SubJects in this SR

';:study were required to have reached the appropriate stage of "aTT" and |

n.ﬂ5::one chiidren,, (2) to examine the nature of young chiidren 's understadding,_rd;p"

"some" in a pretest designed—for that—purpose—““ﬂ seCOnd prétht u51ng

: _’Piaget s, ciassic cTass incffs}on experiment with wooden beads was administ-;

| _ered to as§ess subJects ieveT of understanding ciass inciusion SubJeCtS
laiwere required to show Tack of ciass inc]usion understanding via the second

' fpretest in order to quaiify for training These two pretests were used

to se]ect sixty subJects who understood "aii" and "some" but did not under-, -

f\stand class incTusion These subJects were then randomiy assigned to six

- treatment groups of ten subjects each one of which was the contro] group

Five training conditions were designed which combined methods

‘A"and materiais thus \seTf—discovery methods and concrete materiais, seifa; H

I



o _' discovery methods and pictoriai materials tutoriai methods and concrete f;
R materiais, tutoriai methods and pictoriai materiais and verbat methods 1,'.M
"i»fsznd materiais The controi group rece?fed no training Treatment groups i;

:'gexhireceived 10 to 30 minutes training designed to heTp them comprehend that |
“tfg;?fwhen subciasses A and A" additiveiy compose the superordinate cTass B
SR "'fffhithen B:>A and'B - A‘ ;‘A Four postteets from Immediate Transfer to One
(i T‘-Ttt;}fefri;Month Transfer wehe administered at approx1mate ten-day interva]s after
training | i ‘, \ L o : , g
o - One-Way Anaiysis of Variance tests were carried out and Signif- ‘fli:1
Mi@;g{icant F ratios obtained between treatment groups and the controi group o8
‘;Kiifffdifp,tt},MuitipTe comparisons of mean scores were carried out uSing the student- i h
| ifi?fddc'fiidifized range statistic = Newman Keuis methpd, and statisticaiiy 51gnificant :

'7'Q va]ues obtained between each of the treatment groups and ?he contro]

o when each posttest was considered separatéiy as a dependent var- B

: 1abie, there were no statisticaliy significant differences among the mea_

‘~f=of the treatment groups (materiais), except that aTT treatment groups were __* =

o ;con51stent1y superior to the contro] group Simiiariy, there were no
';;grstatisticaﬂiy significant differences among the treatment groups (methgds
| | But, when aTT eight posttests were}considered together as depend-
"i ent variabTes, there were consistent differences among the treatment groups '
f‘(materiais) as the means for the groups were ranked by the eight posttests,:"
af_p’even when the controT group was omitted Specificaliy, concrete materials Tf’
fi:were consistently superior to pictoria] materiais | Simiiariy, tutoriai |

hmethods were consistentiy superior to seTf—discovery methods~of ‘“



P Lo .

if;a\middie ciass, urban, Aiber}
”‘ioiﬂniques were emp]oyed and when the appropriate s

: fgffand "some" had,been neached

The main findings of t;is study showed that the training program '

Ciiwas effective in inducing c;?sinciusion among five- and six-year,o]d

chiidren, when the ppropriate training tech-;f~b
égge of understanding "a]i":'ifj’
: .‘_ .’: :

A significant finding of this study was the fact that the same

R jconciu51ons were reached when scores with and without justification were
'iiﬁfiiiused in the ana]yses This finding has important impiications for re-~ S
"”:isearch in cross-cuiturai settings in\which inferences based on the ver- :1fgii§f

"dfs_lbaiization of subjects responses have Ted to biased resuits and erron— 1f5.s§‘

V'

‘¢_Lj7"fieous conclusions on iack of competence\for cognitive reasoning

These findings impiy that the acquisition of ciass inc1u51on can P ‘5”

: f“be acceierated if the appropriate conditions are present The use of a. |
ie!.variety of materials and diverse teaching techniques in ‘the. ciassroom V_
. ;setting are suggested For the pianned replication study in Kenya (Phase

“‘TII) Tess emphasis wili be iaid on the verbai Justification criterion, but

ijthe use of concrete and famiiiar materia]s wiii be emphasized e

Y N
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© CHAPTER ONE .

GENERAL PROBLEM .

| In recent years, psychoiogists and educators have shown a growing
| tinterest in the nature of the processes which characterize chiidren S.

I_responses to ciass inclusion probiems This trend is iiiustrated by the ‘m) e

. considerabie research effort on the probiems that chiidren encounter 1n

'h-:responding to c]ass inciusion questions (e g Jennings, 1970 Kai11a_,'

3

| '}Youssef and Lerner, ioz4, Tatarsky, 1974 Nohiwiii 19683 Anr and Youniss,_
| ~1970, Markman, 1973 Winer, 197? W1ner and Kronberg, 1974) In addition, e
'{,severai studies have found that performance on ciass inciusion tasks may . |

gimprove when training procedures are empioyed to overcome initiaiiy in-“ h .LL,N e

' ”'JQ,COrrect responses (e g Ahr and Youniss, 1970, Brainerd 1974 Kohnstamn, ‘*;‘:f7-

i :'1957, Sheppard, 1973)

o : i

: The purpose of the present study was to investigate the effective-'_;_ff

,»;pness of training methods and materiais in the acquiSition of the ciass’fn-.

o f'ciusion concept among five- and six—year oid kindergarten and grade one

'fchiidren A second concern of the study was to examine the nature of

fli-:'young chiidren s understanding, retention and transfer of this iogicai

\g,abiiity A further interest of the study was to examine the resuits in . ;
-1ight of a cross-cuiturai framework which may have potentiai in. inter-i

h,{preting responses. from chiidren in a different cuiture. socioeconomic o
vievei or simpiy a different setting This iatter obaective was ‘made with frh‘

f‘-the underiying assumption that c]assifying is a universai phenomenon and



*'_-in the c]assification system

a way of iife for a]i cuitures, Since ways of ciassifying and categor-‘a B
»lizing are buiit into the ianguage and daiiy 1ives of peopie However,.::
.‘:there might be differences with regards to the nature of the materials
"c]assified the rate and styie of c1a551fying, and the dimenSions used : :
.¥&,.‘ C]ass inciu51on was defined as the understanding that a- totai
_.fciass (animais) must be - bigger than one of its constituent subciasses
"1i2cow§) When a chiid acquires this understanding, he is capab]e of:

'«rea1121ng that a superordinate ciass such as animais contains subciasses '

':hirsuch as cows and goats According to Piaget (1952), when thiidren recog- ~H |

. nize this hierarchicai nature of : c]asses and are abie to combine sub- '

‘?n;iciasses into their respective superordinate ciasses, then they ref]ect

""g”iiogicai reasoning abiiities

U“mastery and comprehension of the ciass 1nciuSion probiem Thus, the

ifunderstanding of the concept Of 01655 inciu51on 15 an 1mportant aSPECt °f _Uf

According to Piagetian theory, the importance of the ciass in-.~

.ciuSion concept is the fact that :ts canprehension is the dec1sive test

'?-]; ?of whether or not a chiid has reached the. concrete operationai stage 1n

Y

” »tciassificatory skii]s (Inheider and Piaget, 1964) Nhiie estimates

'b.,f vary of the age at which chi]dren are ab]e to understand ciass inc1u510n,

i-it is//ypicaiiy not characteristic of ch_idren S cognitive processes

| ntii they are at 1east seven or eight ears oid (Piaget and Szeminska, '

:‘1941,_Piaget 1952 1958, Inhe]der and iaget, ]964 ‘Klahr and Wailace, ;;7WM;
). B A O
| ‘ i f When young chiidren are quest»oned about the reiationship between

a superordinate class and its subcia ses, they typicaiiy give 3 response - ;

B based on the majority subciass Th faiiure to answer the c1ass incius-'i



| ii;Jfand "some Inheider and Piaget;(1964) argue that errors in handling

e
¥

“O_

fon question correctly may be due either to the ab's'e’nce'of- reasohing sk’iHs:* g

" or to non Togicai factors According to Piaget, young chiidren faii on’

these probiems because their cognitive structures Tack the operationa] e

" characteristic of reversibiiity required for simu]taneous compariSon of

part and whoTe That is. the young chiid cannot decompose the whoie to -

"obtain the part, and at the same time reverse this operation to recompose ‘.j

:the whoTe for comparison with the part He is instead Timited to compar-.-'

: _fing one’ part with another\when presented withiinc]usion prob]ems 'Theiem“ﬁ
llfchiid who experiences diffipuity with the cTass 1nciu51on reiation 1s :"“

| "aaiso said to be iacking in the Togicai operations of addition and sub- -

. f itraction ieading to the inaccurate use of the Togicai quantifiers "aTT" 5“."

"aii" and "some" Tead to errors with ciass 1nc1usion since these two fact-

J';f"ors ara 1ndissoiubiy iinked The mastery of c]ass 1ﬁ%1u510n necessitates

:”5-a firm grasp of the distinction betwéen'"aii" and "some“--n

A typicai ciass inciusion task invo]Ves the presentation of two

}aysubciasses of items (e g 18 brown beads A and 2 white beads A'» which V}*f‘i S

= fboth be]ong to one superordinate ciass of wooden beads B) After the

| '.:ChT]d has examined the coTTection of items, he is asked whether there are

E \more brown beads or more wooden ones The chde who answers "more wooden

o beads" s assumed to be abie to understand cTass inciusion The chiid ""‘\

'fﬁwho answers "more brown beads since there are hardiy any white"

"f,assumed to be unabTe to understand cTass incTusion, in spite of the fact va"

lmthat he may have agreed at first that aTT the beads are wooden and that [

not aTT of them are brown Piaget 5 eXpTanation is that young chi]dren . S

"‘-cannot hon in their heads simuTtaneousTy the ideas that




| (i)u;wooden beads consist of brown and white ones,

() wooden ‘beads are more than elther brown or’ -
a ,white ones each by the amount of the other, 1.e

SN : , -

brown beads + white beads :}-A+A'~"

3 a;? wooden beads

b..:brown beads

.V:f-f'o.,‘whtte beads} .wooden beads_-}brown-beads.rAf=B-A

5By separat1ng "wooden" beads 1nto "brown" and "whlte", the Chl]d makes 1?' a

L wooden" disappear from the structure as a who]e because he cannot th1nk

ifﬂback to 1ts wholeness (wooden) and simu]taneously think of 1t as con-.‘v"c

S asist1ng of two parts (brown and white)

wooden beads - white beads: A=B -A' AT

P1aget s c1a1m that th1s 1s 1nev1tab1e seems open to question, ,';f7;f;vfh”

| }jyiffor there 1s ev1dence that the performance of young ch11dren may 1mprove

'foiwhen certa1n aspects of the 1nc1us1on task are Varied For examp1e, when

. f‘)‘!)

.‘% f;twoh]w111 1968) or when changes are made to the form of the 1nc1usion e

1'f3fquest1on (Ka]i] Youssef and Lerner,‘1974 Markman,_1973 w1ner,>1974)

R 7~f:;changes are made to characterrst1cs of the array (Tatarsky. 1974, o ﬁ,}fffl*fr.f.'75

:for when changes are made to the method of task presentation (Jennings, (_;ﬁ;*fffgf;[

;vr(,:gf1970 N1ner and Kronberg, 1974 McGarr1g]e et al, 1978 Siege] et a1,
'?'.1978) O e R
h . ;:\Recent studies have a]so found that performance on c]ass 1nc1us-fr-“
N ' (.(fion may improve when appropriate tra1ning procedures are emp]oyed (Ahr | e
'.:.;n‘-and Youniss, 1970 A1dr1ch, 19703 Sheppard, 1973; Robinson, 1975; w11k1n-.*‘-"}°
~son; 1976, Bra1nerd, 1974) These studies have not, howéver, estab]ished ;;ff\‘?
»(‘;conclusively the processes that young children go through as they acquirelrl’
'the ability to grasp the 1nc1usfve relation of c1asses The evidence ~_j‘:

:f,tconcerning the kinds of materia]s used 1n the training and testing

TR

(v'"t; '(Kohnstamm, 1967. Morf. 1959 WOh1w111, 1968) has been genera]]y 1nconsist¥__ F:,?(t



L sequence of deveiopment of reasoning skiiis, psycho]ogistsfaid”educators

tf: was 1n generai assumed that five- and 51x—year oid chiidren possess the

N tures, environments or'settings It is aiso expected that the findings

. used to train five- and six-year o]d chi]dren to 1mprove their performance

‘:fi_ whiie deaiing with the important aspects of ciasses and their reiationships;i7'~m

.ént; similariy,‘the evidence concerning the effectiveness of different S
training methods has been contradictory Some investigators have emphas~.ia
1zed the f&ciiitative effects of feedback during training (Brainerd 1974,
Kohnstamm, 1967 Hatano and Kuhara,‘1972 Siege}Vet ai, 1978) whiie others
(Inheider and Piaget, 1964, Morf, 1959, Inheider and Sinc]air, 1969 |
Inheider,_Sinciair and Bovet, 1974) have indicated that the chiid shouid

be guided to discover for himseif the correct responses without necessar- ‘i"f':'
iiy being told whether he 1s right or wr0ng in his performance

Since ciass inciusion i Viewed as: so important;a'step in the é;:g'

have continued to make attempts to deVise means for acceierating its dev--fT‘f L

b

RPN

| eiopment through intervention procedures B T
i‘_ The primary obJective of the present study was to expiore the
| effectiveness of training methods (seif discovery and tutoriai) and
trainiﬂg materiais (concrete, pictoriai, and verbai) 1n the acquisition ;fiff;j“g;;ffm

'.,f of ciass 1nc1usion concept among kindergarten and grade one chiidren 1t:ui}f{ A,

nderiying competence or potentiai to iearn ciass 1nc1usion concepts

Hence, a further obJective of the study was to examine the nature of

young chiidren s competence through their performance, understanding, re~f:n3f

tention and transfer of this reasoning skii] It is expected that the re-
su]ts of this 1"x§Stigation wii] be usefui to researchers interested in ;;f“AJ“ :

o expioring the c]assificatory abiiities of chiidren from different cui-,'lfeJ;!-*'“i'

of this study wi]i provide additionai infonnation on ways that can be




.’fhi“chapter originated with the extensive 1nvestigations of P1aget and h1s if";a:5i“
S cony workers (1941, 1952, 1958 1954) Since that time, there. have been

| n:%*fifnumerous studies by other 1nvestigators 1n wh1ch attempts have been made

' ;117h_:examine the ages and stages when the quantif1cat1on of cTass 1nc1us1on
T"rigfaconcepts deveTop, and more recent]y attempts have been made to 1nduce
..'}ii}lthis concept experimentaTTy | ' | : o
_1ﬂ77fd;hP1aget s Theory and Research 'Ehilfh;;°f;w'“*Tlf,;fa;;ftffe”i'ft_%f;thif“‘ e
| T*rﬂ‘tft; The cTass 1ncTus1on task originated with P1aget (1941) in his, :Tiii‘fy‘
;i;hﬁ;iﬁstudy of the concept of number The problem was systematicaTTy put beforef?fh_‘
| V;fzfsch11dren by P1aget and Szem1nska (1941) in the1r study of the deveTopmentuf}:;ff;i:vfé
hvl-tiflof the chde s conception of number Further extensive investigat1ons of fv"' ‘
’fi£iffthe cTass 1nc1usion probTem by Piaget (1952) and Inherer and Piaget | £
v iftf:(1964) foTTowed A typicaT exampTe of the class incTusion task ihvo]ved '?”fr;

| sfa presentation of a box of wooden beads, most. of which were brownqand

’ l-question posed to the ch11d was '*“Are there more wooden beads or mOre

L3 T

o RELAjED.THEORYAAND“nESEAchf.'jh e

The impetus for a great deaT of the research reported 1n th1s

'r[,to va11daté Piaget s or1g1naT f1nd1ngs, repTicate his exper1ments, T"; e

Y.

-4

“;':~on1y two were white to children f1Ve to eight years of age The critical h'}-i°""'

"ff{brown ones?“ °P1aget and his coTTeagues found that the answer the chderen i




o
s

‘gave was. a f1rm, "more brown beads" After a carefu] ana1y51s of the

_chi]dren 3 responses, it was cTear 'to Piaget that the chderen did not

. ﬂfregard the Targer part as. more numerous than. the whole. but that they

'gsimpiy did not see the who]e any more after having paid attention to _f

'y.fthe parts As a resuTt they took the comparison between part and whoie

‘Trfasked for by the.question to mean a comparison of both parts.; This

e7fft.prob1em was of particuTar interest to Piaget because of the fact that

*dffmost chiidren seemed incapabie of comparing a whoTe and a part of the

T”"swhoie before the age of seven to eight years »f_;V‘dffW“g.. .

Severai variations of the prob]em were made 1n the series of

f57experiments that fo]]owed One of the first variations was to ask the

‘”f_”<;ch11d which of two neckTaces wouid be Tonger, one made with the brown ffﬂ'a‘ﬁ"

.nnilgfﬂbeads or one made with the wooden beads A variety of materials was

i

' :fofiaiso empToyed The whoie coqu be formed by biue beads, most of which

' 1:ngere square and oniy two or three were round The probTem was aiso posed‘g;xr!»ﬁ ‘

l’hfdluSing a coTTection of fTowers containing 20 poppies and two or three

.5ffb1uebelis The chi]d was. then asked which wou]d be the bigger bunch onefﬂﬁfif%f;if;

?ijmade WTth aTT the flowers or one made with ai] the poppies \Piaget (1952)f;i:~ o

i:ffdf;reported that these variations did not heTp to bring about any change in. $7§f‘,f}:ff

| ri7ithe resu]ts "Lfsl)ffiff-’ }f : h;' \:'T

Inherer and Piaget (1964) took this Prob]em further and invest- jfi;?ji*:7?

}hfiffigated the necessary conditions for cTass inciusion to deveiop In one

“l':squares and bTue circles and asked these questions

......

ui*Quantifiers "a]]" and "some"‘ The subJects were 86 children between fivef‘?l*~*'-”

. ;and nine-years of age., The subJects were presented with 8 to 21 red



e

e rCB'; }:Aré a]i the circies biue?
O ;RS:E”ffAre aii the red ohes squares?

L : 5
BC ;dAre ai] the biue ones circies?

v

:n SR f?Are a]] the squares I"Ed?

e "I
R
e

W (Inheider and Piaget 1964 p 63) | t

HZJJEThe resuits indicated that some of the younger chi]dren Were. unable to

i‘i think of a: sing]e e]ement possessing two properties at once That is, the 'd“' fp{;

‘fg-intensive and extens1ve properties of c]asses Inten51ve properties are e

' V'f:properties which are common to the members of the given class and those

”tf_’aof other c]asses to which it beiongs properties which are spec1f1c to '_f-.v

;f.the members of the given c]ass, and which differentiate them from members”_:.

- sof other ciasses Exten51ve properties are those which dea] with part-‘ S

'rifwhoie reiations of ciass membership and inc1u51on (e 9. »"ail" and "some")l R

"”fi7fo71nhe1der and Piaget (1964) found that chiidren had difficulties 1n makingfhn'ﬁfiffh :

“f:;‘i}th1s differentiation and remarked that " if chi]dren have difficuity eT!FW

'1ifﬁwith ciass fhciusion it is because they find it difficuit to adjust theirjjhni ffifidi

"”*'La?;:use of "a]]" and "some" to the 1ntensiV% Properties of the e]ements to ?ffidf *71531'

B “';7iwh1ch these QUaiifiers are being applied.” (p 59) The authors a]so 1n-_.,;“5ff~“iv%

*“rf{;of c1rc1es consists of two subc]asse», the red ones and the biue ones

R mainder, whether 1n teality °r

| *fto exist for him
| f;the above investigations During Stage I chiidren do not understand

’“‘gh;faga resu]t they always say that A is 1arger than B During Stage II.

‘?dicated that the chi]d has no difficu ty in apprec1ating that the ciass

'*;But once-the chi]d separates the ubc]ass of biue circ]es from the re- f;iadufe~“

n his mind, the class of circies ceases ;Qif‘a,jfifb'ﬁ

Piaget (1952) describes three stages that w’re observabie during

"°‘5lthat ciass A (brOWn beads) is contained in c]ass B (wooden beads) and as ]; ;i'itf“fﬁ



oy

cbi]dren s performance 1s better than in Stage I but they cont1nue to

ma1nta1n that A is ]arger than B However, they are aware that A-is sub-‘ B
'fv,ford1nate to B and occasiona]]y they d1scover by tr1a1 and error that B |

| "'”5»15 1arger3than A. when ch11dred get to Stage III, they are. aware that A
A f-ptis 1nc1uded in B and they rea]ize that this fact Iog1ca11y 1mp11es that .fa:
. ,;B must a]ways be Iarger than A 0. matter how ]arge A 1s Chi]dren at the

L third stage are ab]e to simultaneous]y take into cons1derat1on both k1nds G

R of. classes and the superord1nate c1ass

The pos1t1on adopted by P1aget and Inhe]der (1969) 1s st11] the

.'-dom1nant theoret1ca1 v1ew of c]ass 1nc1us1on and 1ts 1nterpretat1on ?_,h

L “If for examp]e, ina group B of twere f10wers w1th1n
e which there is a. subgroup A of six primroses, you ask"

© . the" ch1]d ‘to show - first the flowers B and next the

;”ggpr1mroses A, he responds’ correct]y, because he can. de—

- "signate the whole B and the part A. However,: if you

af;ask him, "Are there more flowers or more. prlmroses?" -

" he ‘is. unable to respond according: to “the inclusign-

- - A<B because if.he thinks of the partA, ‘the whidTe B
.. "ceases-to-be conserved as a unit, and the part A: is
~e_jﬁﬂ'ihenceforth comparable on]y to-its comp]ementary Av

> He"may reply, therefore, "the ‘same" or,. if there 1s a.

s clear major1ty of . pr1mroses in-the set, he may say that o

. thereare more primroses.  The understanding of the -fgh'u-

-‘_-;l;re]ative sizes of an 1nc1uded class.to the entire class f'.'%"

s achieved at about’ e1ght and marks: ‘the achievement of '

- “a gepuine o eratory c1assif1cation (Piaget and Inhe]der, ,';}fdef]ajf:";?

' *;ffg1969, p.103).

_ ';g*;i,Thds accord1ng to Piaget and Inhe]der, fa11ure on the c]ass inclus1on
:ingpﬁftask comes from the ch11d s 1nab111ty to think of the who]e B wh11e -
*ﬁff&”thinking of one. of its parts A It s on]y Iater that the chi]d deveIops

. ff‘the requ1s1te representat1ons and processing capacity SUCh that the

i &_whole B continues to exist even whi]e 1ts components A and A"are separ---ffﬁ;';'f

T R
;,yvvated in thought (InheIder and Piaget, 1954) i |
: The prominence accorded to class inc]usion by P1aget and his i]?5i’”:'

T _';c011eagues (1952 1964) 1nd1cates that it represents the.man{festation of




‘T]; ‘compiete changes 1n perfongance W1th deveiopment

0

the stage of concret operations Inherer and Piaget (1964) beiieve that"-g o

the c]ass 1nc1usion operation 1s a measure of cTassificatory skiii and an i'j;

indicator of the o,set of concrete operationai 1nteiiigence They view iff"

|

the understanding of ciass incTuSion as essentiai to the conception of ‘f:,f‘

_number Furthermore. the empiricai resuits obtained by presenting chiid- f‘iv;

: 7,ren with cTass inciusion tasks afford striking, but typical exampies of

'.‘3 .

L'?;;v;. The above 1nvestigations indicate that preoperationai children ;ifﬁii':h

: are incapabie of combining two subordinate cTasses to obtain the super-

.iyqthe superordinate ciass to obtain the two subordina%e ciasses Nhen«this i°h""'““

'l'fasays that they are abie to soive 1t w1thout many probiems According to

;ﬂﬂPiaget, younger chiidren faiT on the ciass inc]usion probiem because

""*7ff51biiity requ1red for simultaneous comparTSOﬂ Of Pf"‘t and whoie That

”5ifﬁﬁyfis, the young chiid cannot decompose the whoie to obtain the part and

o :

'”5*fparison with the part, so that the whoie remains invariant whatever the

,7}lfother when presented with inciusion probiems Tb'fnf.ngi“?v?*;’jfjaf

-.j¢i;p1aget s Position on Learning

It is impiicit in Piaget s deveTopmentaT theory that a chde

"%‘F;‘,must be ready in order to Tearn A readiness approach emphasizes that

?jfchiidren cannot Tearn something untii maturation gives then the proper

- ;i.]ordinate}ciass At this stage chiidren are aTso incapabie of decomposing ¥'>f‘

- ’5i:same probiem is administered to concrete operationai chiidren, Piaget _f?§{7'5’75:'
'W":l,their cognitive structures iack the Operationai characteristic of rever-rl;fifjga;ihz

57?h*fat the same time reverse this operation to recompose the whoie for com-‘f SR

“"ﬁé_reiationship between the whoTe and the part Thus in Piaget s View, ,iit/ |
'w";}the young preoperationai chiid cannot make the simuitaneous comparison of j;*77°3“

”7“fi:part with whoTe and he is 1nstead Timited to comparing one part‘with an-‘ y ijb‘vb“”:



egUipment Most commentaries on the educational impiications of Piaget's

'theory stress chiidren s readiness to 1earn as a prime criterion in de-

"ciding when to introduce certain subJects Piaget himseif has firm con-

victions on the.roie of Tearning and-deve]opment and according to h1m '

Q

‘"1earning is subordinated to deveiopment " 'Chiidren's abi]ity to learn

-any of Piaget S cognitive concepts is aiways “subJect to the genera]
constraints of the current deveiopmentai stage" (1970b, p 713) Piaget

believes that children S abiiity to Iearn operationai concepts "vary

ﬂéfﬁ Very. 51gnif1cant1y as a function of the initial cognitive 1eveis of the

.children"~(1970b p4715)» As a resu]t Piaget asserts that, "teaching

chiidren concepts that they have. not aiready acquired in their spontan— :
eous deve]opment is comp]ete]y use]ess“ (1970d p. 30) |

For Piagets chiidren who are below the stage at which a given

.concept normai]y deve]ops ‘cannot be taught concepts from the next stage »ﬂ}, .

"of cognitive deve]opment Thus for him, no amount of training w111

it

3 4 W
cause tru]y preoperational chiidren to acquire operational concepts

1 .

Piaget (1954) has discussed three criteria as vital in ascertaining

 whether a researcher_has ".... succeeded in teaching operationa] struct-
. ures" (p;17). The first is the durability of 1earning. Piaget asks
M.... what remains two weeks or a month Tater?" (1967, p. 332) The'7

second criterion concerns the vital issue of generaiization or transfer

to reiated cognitiyeiétrategies Can this know1 : j be transferred to

a new prob]em? The third criterion is best descrfbed in Piaget s own

‘words:

In the case of each learning experience what was the
operational level of the subject before the exper-
ience and what more complex structures has this sub-
ject succeeded in tearning? .... We must look at each
specific learning experience.from the point of view



“}

e

of the spontaneouS‘operations'which were present at
the outset and,the operational level which has been
achieved after the learning experience. (Piaget,

_ l964) . . >

If these criteria can be met and the questions p051tively answered then
Piaget would say that the learning experience has had some effect on cog-
'nitive growth This dojs not however, mean that Piaget believes noth1ng
chan be done to expedite the development of operational structures His
: idea seems to be that | |
o '-Acceleration of learning is p sible if the more complex
" structure is based on simpler Structures. That is, when-
‘there 1s a natural relationship and development of struc-
‘tures, and not 51mply on external reinforcement (Piaget,
1964, p 17). . . : . |
- This 1mplies that attempts at exposing subJects to 31tuat10ns 1nvolv1ng ‘
;more complex structures than at present exist in their repert01re demands
a careful breakddWﬁ*’nd selection\\f 51mpler structures which are cap—
lf’able of being a551m1lated Piaget s opinion is that development cannot
:'::be reduced to a series of bits of learning and "f;ii the notion of com— |
fpetence has to be 1ntroduced as a precondition for any learning to ‘take
f.jplace " (Piaget, 1974) fj f |

The follow1ng studies are representative of a great number of

"'.i’studies dealing with the acqu151tion of class inclu51on by young children

j Class Inclusion Studies

Class inclusion, one of the levels of thinking described in o

' Piaget S theory of intelligence is an important milestone in the intellect—

- ual development of the child at the operational level Piaget con51ders

the quantiﬁication of inclusion relations to be the best criterion for "'»,

| ’diagnosing theepresence,or»absence of concrete logical operations in»classe
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ification.

In the past decade, ciass inc]u51on has inspired a’steady stream

"of studies dedicated mainly to vaiidating the deveiopmental changes that

Piaget discusses A fair amount of work relating to c]ass inc1u51on has»_

 been concerned with the ro]e of changes in the stimuius materiais methods

of'presenting the materiais and the kind of 1nstructions given to the ‘

subJects | o . \ |
Kofsky (1966) approached the prob]em of c]ass inc]usaon by ]ooking

’at the way children ‘handle "ai]" and "some" re]ations, which Piaget be- ,

]1eves to be a necessary condégion for c]ass inclu51on to deveiop fhe

i:‘_study indicated ‘that the, know]edge of “a]]" and some"; ciass addition

(A +: A B c]ass subd1v151on (B:»A) was—important 1n “the understanding of
_ the c]ass 1nc1usion concept As the\chiid understands the meaning of the T

lquantifiers "a]i" and "some", he can describe the extent to which c]asses

g

-overiap with the deve]opment of c]ass addition, he' can JOin subciasses .
—
‘to form a superordinate ciass, and w1th the deve]opment of ciass subd1v1s—

a 4ion he can d1v1de superordinate ciasses 1nto constituent parts When fin- “

- *paliy the child deveiops part-whoie 1nc1u51on he can keep in mind the 1og—

_ ',1ca1 re]ationships between the subc]ass and the whpie superordinate c]ass
':c_(Kofsky, 1966 p. 212) ﬂj .,  ':'l | " ’ ,” s f" - N *jffa' |
| ‘ | The intractable nature of the c]ass inc1u51on probiem has been :
| ‘investigated by WOh1w111 1968) He administered two forms of a class 1ne o
-"clusion task a pure verba] form and a’ pictorial form to 20 American B
,':ﬁchi]dren, with an average age of 5 years and 11 months In the pure verbai':: B
. condition, the- subjects were asked - "Suppose 1 have 6 appies and 2. banan-. .
_as, would I have more app]es or more fruit?" In the pictorial condition,¢

: the subJects were presented with pictures of the ciasses and asked the

1
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COrresponding CIaSS inc1usfon'question. The findings indfcated.that all
'the‘children'perfonned h{gherion the verbal condition as:0pposed_to the
pictorial conditfon wghlwi11 attributed‘the highly significant super-
1or1ty under the verba] cond1t1on to what he called the,’"weaken1ng of
subc]asses compar1son set engendered by percept1on of maJor1ty and m1nor¥
1ty subc]asses in the standard pictorial cond1t1on " (1968, p 453)
| | WOh1w111 suggested that when class 1nc1us1on 1tems are presented'.
': in a p1ctor1a] form, perceptua1 sets are e11c1ted by the st1mu11 Th1sv
_means that the percept1on of two contrastlng subc]asses unbalanced as to
_number creates a strong tendency to make the prob]em one. of subc]ass com—t
;_par1son ' | S

In a further study 1nv01v1ng ch11dren S responses to verba]]y and -

"‘J‘(p1ctor1a1]y presented c]ass 1nc1us1on 1tems, W1ner and Kronberg (1974)

) supported WOh1w1]1 s (1968) f1nd1ngs The authors presented 24 subJects "
from k1ndergarten through to grade six with 8 verba] and 8 p1ctor1a1 1tems

VThe ch11dren were quest1oned about the re1at1ve sfze of the superord1nate .

- c]ass and the 1arger of the two subord1nate c]asses The resu]ts showed

that the pure]y verba] fonn of the quest1on was 1ess d1ff1cu1t than the -
'f«,pmctor1a1 form . | | _' Pl . '__

| | WOh1w111 s (1968) f1nd1ngs st1rred a 1ot of cr1t1c1sm from other :
;' resear&hers Jenn1ngs (1970) cr1t1c1zed the fac111tat1on effect of verba]

;';presentat1on on c]ass 1nc]usion competence He suggested that woh1w111

‘ "”fa11ed to present canp]ete data on the chi]d s understanding of verba]]y fl;t\
- presented quest1ons and Justificat1ons of h1s responses o | " |
L Jennings study examined the effect of verba] and pictoria] pre—
'u,sentat1on on c]ass inc]us1on competence and performance Hetalso cons1d-e

' :ered the chi]d s justiffcations for his answers. H1s subJects were 78 b
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boys from k1ndergarten through to third grade and their mean ages ranged

from 5 years and 11 months to 9 years and & months.

N The items used intJennings (1970) study were taken from Nohlwill
(1968) and'Inherer‘and Piaget (1964).. The f1nd1ngs 1nd1cated that there

was no perceptua] d15par1ty and no differences occurred between the ver-

.
' baT and- the p1ctor1a1 presentatlon for the Inhe]der and P1aget 1tems

.';N1th Noh]w1]1 's 1tems however, the subJects gave s1gn1f1cant1y more, correct
: 1n1t1a1 and Justifled answers to p1ctor1a1 items Jenn1ngs (1970) con-
}cTuded that h1s subJects responses were fac111tated by p1ctor1a1 rather

- than verba] presentat1on of items

| s ThTS Tack of agreement among 1nvest1gators as to which mater1a1$
fac111tated chderens responses to cTass 1nc1uston 1tens st1mu1ated much
1nterest N1ner (1974) conducted a study to show that wohlwill s (1968)

verbaT fac1]1tat1on effect"'was due . to var1at1ons 1n verbaT cues as .

- j;opposed to d1fferences 1n pictor1a1 cues W1ner presented 72 ch11dren, 24

in each of grades two, three and four w1th 3 sets of cond1t1ons The['

f1rst set cons1sted of verbaTTy eTaborate quest1ons, the second set had ’

"-p1ctor1aT 1tems wh1Te the th1rd set had verbaTTy elaborate p1ctor1a1

.j‘quest1ons The f1nd1ngs 1nd1cated that the means of the verba]]y eTabor-~ S

. \
-,ate ptctoria] cond1t10n and the means of the purely verbaT condit1on were
\

“7,'not s1gn1f1cant1y d1fferent w1ner remarked that these f1nd1ngs demon~":'}-’-”"

ﬁ .fstrated that verba] cues are of greater sign1f1cance 1n c]ass 1nc1u51on '_ s

_:reasoning than p1ctor1a] cues The d1stract1ng effect of perceptuaT cues

':»“as suggested by the verbal fac111tation effect are of minima] s1gn1f1cance

e'and the 11nguist1c cues may be ‘more s1gn1f1cant N
The above findings are- inconsistent with Ptaget s v1ew that if

a ,chi]dren are presented with c]ass 1nc1usion questions 1n the absence of

I
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f.concrete materials, their pe”formance shou{d be lower than if concrete'
u‘props were prOV1ded Ear]ier stud1es by Dodwe11 (1962) and Smeds]und '

‘ (1964) desmonstrated that when materia]s used are concrete, ch11dren are
ab]e to appreciate when thepe ts no one- to-one re1at1on between the -

~classes or_items concerned. Furthermore, ch11dren are more 11ke1y to have "

; '7'experienced,a vardety of d1fferent connect1ons with such concrete mater1a1

‘and hence f1nd 1t eas1er to generate and assess hypothet1ca1 re]at1ons be-h
tween the facts.. . }; 'T.j::' L *1: E L o ':‘ L | o
! Recent attempts have been made to character1ze the informat1on-
process1ng strategies the child adopts when he reCe1ves a c]ass 1nc1us1on '
problem (K]ahr and Wa11ace, 1972 Meadows, 1977 w11k1nson, 1976) These a‘;
‘,-model; have drawn attent1on to diff1cu1t1es the ch11d may exper1ence, forvi
'_example those assoc1ated with 1dent1fy1ng, counting and compar1ng c]ass 2

and subc1ass In adopt1ng some 1nformat1on process1ng strategy however, :

f,the chi]d operates on certain aSSumpt1ons about what the task requ1res on

' .class 1nc1us1on It has been,proposed that 1n standard presentat1ons of o

‘V'the task the perceptua] character1st1cs of the array may encourage the B

';1“young ch11d to adopt the erroneous aSSumpt1on that the task requ1res com-l_gf’

h'par1son of one part of the array w1th another part rather than one part of*

the array with the who]e (Noh]wﬂl 1958 Ahr and Youniss, 1970, Youssef

‘:rfb"and Guardo, 1972 Ka111 Youssef and Lerner, 1974) ThiS meﬂ"S that ‘"

‘*Hstandard presentat10n8, the array typ1ca11y consists of two subc1asses

‘l,whose diﬁ

' jf’and t is may encourage the young ch11d to assume that the task requ1res

| }1-couraged o =g;f.z_ Pl

”vcompar1son of these d1st1ncﬁ const1tuents This suggests that 1f 1mprove— _;,

nction is perceptuﬁ]]y sa11ent (e g the brown and wh1te beads)lsf: |

}ff,ments in’ perfonnance are to be obtained this assumption needs to be d1s- _nt“";
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" The 1mportance of us1ng aTternative presentat1ons of the cTass
1nc1us1on task is 1TTustrated 1n a ser1es of six experiments conducted by
‘\(McGarr191e et aT 1978) These exper1ments a1med at d1scourag1ng the
' tch1Td s assumpt1on that the task 1nvoTves compar1son of sa11ent subcTasses,v
| »and examined the young chde s abiTity to compare 1ncTuded and non1nc1uded
':F“cTasses Ch11dren 3 to 5 years on were presented with arrays wh1ch con- f»f

; tained more than one- saT1ent feature The mater1als used were modeT farm- I

'.'yard anima]s (cows), each of wh1ch cou]d vary accord1ng to its colour

' f(b]ack or white) and 1ts posture (stand1ng up or ]a1n sfeeplng on . 1ts s1de)
The quest1on posed 1n the standard form of the task was | "Are .

‘“ithere more black cows or more cows7“ In the a]ternat1ve form of the quest- o

”-j“1on, the ch1Tdren were asked "Are there more. sTeep1ng cows or more wh1te

o cows?" 'The resuTts showed that performance*on the aTternat1ve present-

V;at1ons was s1gn1f1cant1y better than on the standard presentat1ons ;The}"

ffaTternat1ve presentat1ons were effect1ve to some extent 1n d1scourag1ng

iujthe typicaT assumpt1on that the 1ncTus1on task requ1res compar1son of sub-»'

";cTasses It 1s when th1s assumpt1on 1s d1scouraged by amend1ng the per-'A
;ceptuaT or Tlngu1st1c aspects of the presented 1nformat1on, that the B

f".child 3 performance 1mproves These f1nd1ngs, that 3 to 5 year ons can :flﬁlf:

s succeed on 1nc1us1on probTems, runs counter to P1aget s cTaTm that young

‘”bifych11dren do not have*the ab111ty to complete 1nc1usion probTems correctTy

The Tack of concTus1ve evidence on how the young ch11d arr1ves |

| ”';tat c]ass 1nc1us1on soTut1ons has produced an upsurge of intervention { ~»;;:

' "-fjfﬁstudTES The stud1es that foTTow represent a great number of stud1es wh1ch

’”if‘vhave attempted to 1nduce the cTass 1nc1us1on concept experimenta]]y )

| ;~‘,”_Tra1n1ng Studies

A

One of the primary areas wh1ch demands methodologica] consensus ‘;.'*rf
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d is the genera] body of research’ 11terature dea]ing w1th the tra1n1ng or o
‘ exper1menta1 1nduct1on of Piaget1an 1ogtca1 operat1ons sk11ls ‘As. Beilin jl o
“(1971) has made c]ear, there 1s a str1k1ng 1ack of agreement as to what
I7represents a genu1ne operattona] measure of the 1og1ca1 behav1our in-
dfquest1on and what shou1d be accepted as unequivoca] ev1dence for the eff-
i'f1cacy of a part1cu1ar tra1n1ng program ‘, 'fa"_ f _»-;,?' P }? _ti‘-gygl

4 During the 1ast decade, a number of 1nterest1ng v1ewpo1nts have '

. 1lbeen expressed by 1nvest1gators on the ro1e that tra1n1ng may serve to

’p:accelerate concept acquis1t1on Most supporters of Ptaget argue that 1t

1%y1.iS 1mposs1b1e to a1ter the sequence or bring about too rapid a change

zngreeberg and Payne (1967) argument focussed on Bruner s (1960) pos1t1on _'v

pthat "a1most any subJect matter 1f proper]y organized can be taught at-.

‘ﬁ:’.‘the pre schoo] 1eve1 " At somewhat the other extreme 1s the essent1a11y

| "7‘xmaturationa1 pos1t1on of Inhelder and P1aget (1958) WhO argue for SPeC‘f‘C

B 'flevels of cogn1t1ve deve10pment that must be achieved before certain con--' o

'*ceptual strateg1es can be 1earned Ausube] (1965) 1ooks upon Ptaget s f‘jf- R
»'*f'conceptual stages as "nothing more than approximations that are suscept1b1e
'f*fgto environmenta] 1nf1uences" (p 11) AR L | S

The tra1ning methods that P1aget s theory regapds as correct are‘ti:;r.-

- ;~v.\‘those Wh'ich 1ncorporate some pr‘0v1s'ion for actwg Se]f dlscovery of the L

Vljconcepts betng trained Act1ve se]f discovery 1earn1ng 15 emphas1zed be-:

AR ‘cause 1t 1s be]ieved that "active se]f d1scovery 1s what happens in devel-.f;i}7f

*opment" (Sinc1a1r. 1973, p 58) It fo]]ows from this assumption that the;;;f;;f

wltbest teaching strateg1es are those 1n'wh1ch\the teacher tr1es to. make the ifgf{7

| d’chi]d himself "the ma1nspr1ng of h1s deve]opment 1n that it 1s his own

. *act1V1ty on the environment or his own active react1ons that make progress ~;5,f

..‘l(sinc1a1r, 1973, p 58). S N e



Inherer,}S1nc1a1r and Bovet (1974) have given the Genevan v1ew-'” .

. point on’ the Tearnwng and deveTopment of cogn1tion. In a comprehens1ve _

'dtraining procedure to 1nduce the 10g1c of cTass 1nc1u510n, they made ex-

19

"*_c1us1ve use of seTf—d1scovery tra1n1ng methods After a pretest WTth the =

}~13V;stand/rd P1aget1an cTass 1ncTusion probTem with beads. 12 subJects aged

| fing} The training procedure was presented immediately after the pretest

.ffﬂand was d1V1ded b tweeh two sess1ons each Tastlng for about 20 m1nutes

The tra1n1ng procedure cons1sted of hav1ng ch11dren add and

subtract elements from var1ous concrete cTasses using fru1ts, fTowers and »’f

;u;the exper1menter, but she never to]d the subJects whether any of the1r

: T;answers were correct or 1ncorrect The subJects were required to prov1de

:'procedure was effective The authors argued that many subJects 1n the
o p}dffferent tra1n1ng exper1ments made reaT progress, but that such progress S

ngas dependent on the subJects 1n1t1a1 deveTopmentaT TeveT Although the R

| 7aﬂ¢rthe authors argued that they had 11tt1e 1dea of the extent to wh1ch the

5ear1y acquis1tion of one concept speeds up the grasp of a more advanced

"‘~f:fterm effect 1n re]ation to the growth of other concepts,t“we simp]y do fiiif;t{

7?ifttnot know" (p 247)

'ﬁfi»concept ]ater Whether or not reaT progress under training has any 10"9

. "f'»#’ _:/: Ty

Performance on the class 1ncTusion task appears to be SubJeCt to e

b "monstration. free exploration and supplying spec1f1c perceptual c1ues

fh_from 5 years and 9 months to 7 years and 9 months were seTected for tra1n—fi >

,»»_;an1maTs Spec1f1c add1tion and subtract1on operations were hinted at by -

'-_u~33ust1f1cations for the1r responses The results showed that the tra1n1ng‘f“

fc . RAS

‘t‘;acquired know]edge was found to genera]ize to some conservatfon probTems,;f;yiff

’v*_f'a variety of 1nstructiona1 set and task format variat10ns “An ear]y study'f,‘ffd

| hf’,by Morf (1959) compared 1nstructiona1 treatments consist1ng of dTFECt de-,ia{Ljﬁf



None of these treatments were found to be notab1y successfu1 among 4- and
7-year o1d Genevan chi]dren Tra1ning based upon class 1ntersect1on and :

, mu1t1p1e c]assif1cat1on settings was successfu] however, and. these re-

ff?'~SU]ts were C1ted as "ev1dence f°” skill maStery based upon a simp1er 1og- -

f 1ca1 structure as a deve1opmenta1 precursor for the. more comp]ex c1ass

‘ ”=1nc]us1on ab11ity | , | - o ‘ ;
| Attempts to d1st1ngu1sh between methods wh1ch place particu]ar :

'aemphas1s on SubJeCtS Just1f1cat1ons of responses, is a further ref1ne-,

” f‘ ment of the class 1nc1us1on tra1n1ng des1gns (Lasry and Laurendau, 1969)‘

}Using a transfer design and a: contro1 group, 40 subJects were tra1ned to yf

'respond correct]y to class 1nc1usion prob1ems and to Just1fy a]l thelr

L ;,answers w1th operat1ona] arguments Verba1 and pictor1a1 mater1a1 were jf

_used 1n the tra1n1ng sess1ons None of the experimental subJects gave

7ni67correct answers during the f1rst tra1n1ng sess1on. w1th concrete mater1als .

I 1n the second session, however, cbnsiderab]e 1mprovement and transfer was

“;‘obta1ned

'}“*‘5'ffor ch1ldren who demonstrated spec1f1c transfer fo]]owing class 1nc1usionff’ifdrff,

| "-f:tra1n1ng (Inhe]der and S1nc1a1r, 1969) The authors demanded va]id ex-

| :-f?p1anations and correct responses to the c]ass 1nc1us1on problems ]Thefhi,sjft:a~g

Some evidence for genera11zat10n to far transfer tasks was found{‘fe"'f

?eresu1ts ind1cated that the direct training approach consfst pr1mar11y of }7;}tffj“5

'jffatask specific performance 1mprovements simi]ar to 1earning a ru]e proced-cgr_a.””'

:'ure (Be111n, 1965), and the proportion of subJects passing the class 1n--f:f;fff;ﬁf

beilcluston task depend upon the re1at1ve strfngency of the scor1ng cr1ter1a ffffj-:"”

: ".for the performance that are appHed

Swartz (1971) found that prior trafning on s1mpler class 1nc1us-fjfa}f'-;’

- ,]1on prob1em fonmats faci]itated subsequent performance on’ more difficu]t
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:problems‘“whije instruction that‘focussed upon the most difficu1t probIems; -

| tnterfered with later performance on tasks of 1esser difficu]ty

Investigators have contrasted active self d1scovery tra1n1ng with

the more trad1tiona1 methods 1n which teaching 1s a matter of present1ng

;the correct answers that the 1earner g1ves back to’ the teacher (Kmn11,-

Ias

2y

One of the most e]aborate sets of teaching techniques was devel-

" '*soped by Kohnstamm (1967), in wh1ch 60, f1ve-year-o]d Dutch k1ndergarten : f'7
"\, ch1]dren were trained to so]ve c]ass 1nc1usion probTems The tra1n1ng B
';»;techn1que 1nc1uded 51mp1e feedback (po1nt1ng out correct-and incorrectr
ﬂanswers to the ch11dren and exp1a1n1ng hdw the answers were correct or 1n§
":;correct) ch1]d manipu]at1on of mater1a1s, experimenter demonstrat1ons,;(ri -
'eand d1dactic teach1ng of the ru]es of class 1nc1usion He managed to |
| ;7‘acce1erate deve1opment in many of the ch11dren Th1s study a1so demon-:jf(";""
."f,strated that 1t 1s diff1cu1t to know precise]y what the "act1ve 1ngred4”.ﬂ
fd.?jents" of train1ng may be -Ahr and Youniss (1970) study examined the Q f”:r75"” .
hfhaieffects of var1ous 1nstruct1ona1 techn1ques on class 1nc1usion pe?formance»
| ”~‘It was found that for 6 and 8—year o]d subJects who 1nitia11y fai]ed the
B i"’,::tasks, correct1on training fo]]owing error responses served to improve
A::7fdlgiperformance Since the feedback procedure and the correct1on of errone-:w
i'jtiious responses 1mproved performance, the authors were 1ed to conclude that
'fffﬂbthe 1nab111ty of younger chi]dren to make correct judgments may be a per—-k:;dﬁ? o

"”7f;gformance and not a competence prob]em

Tutoria] training procedures have a1so been found usefu1 1n

’f*5§:assist1ng young children to re focus on the relevant and apprﬂpriate E'ts“”f
@’lffeatures of the c]ass 1nc1usfpn tasks, 1eading to correct so1utions

i fffyHatano and Kuhara (1972) uti]ized a feedback and explanation procedure to
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o train thirteen, 5- and 6-year oid Japanese children to answer ciass 1nc1us-

~don questions correct]y The training programme consisted of 51x tasks ‘

with pictoriaT ciass inciu51on probiems and verba] incius1on probiems

. “3,‘The procedure was repeated many times unti] the subJects acquired the con-f

. cept. The findings indicated that 8 of the 13 subJects acquired ot

.““mereiy the "1nc1usion response" but a true grasp of the inclusive relation;’

.":The authors pointed out that prompting questions and auxiiiary training

. ,” piayed an effecgiye and "remedia] roie" in the experiment Thus, they

: nt_were abTe to confirm the assertion that an intensive training programme is

effective 1n training five- and six year o]d children to grasp the ]ogicai o

reiations of two cTasses

USing a 51miian framework, Sheppard (1973) deSigned a training v fg

j programme for deveioping an aWareness of c]ass inciusion in 6-year o]d

. chiidrenvwho'were non operationai on a ciass inciusion pretest Thirty-, o

up received two training sessions of 30 minutes each,b}

fre formed by two cyiinders, A] and A2 w1th seven red

‘k

uperprdinate cTass B The subjects were trained to

X Te was found to be effective in assisting subjects to

S 34 months later. An overaii enhancement was noted in the experimental

; Severa] studies have confirmed that ciass inciusion training

’?‘i,produces significant gains in the performance of inciusion probiems

randomiy a551gned to experimentai and contro] groups):’_"‘

b]ue marbies were Tater introduced to the set A2 to f :f,.,fu
ca] sequence,‘ ~A1--_ A2 B>A], therefore. B>A2 Th'_ i
”:»:,ilimprove their performance on ciass inciusion items, 1 2 weeks iater and f»f s

| -cdfiu;group oniy, provided by an 1ncrease from first to second posttest scores,ffbflbi-p

”‘A’f]Aldrich (1970) trained 31 kindergarten chi]dren with p]ay tiies and picture 1?,:51
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1tems after fa111ng on tests 1nvo]v1ng questions about the quant1f1cat1on

of 1nc]u51on, w1th beads, geometr1c shapes, pictures and verba1 1tems
v..

"The results showed that the tra1ned group performed better than the con-

'-tro] group and about 29 of the subJects were ab]e to mainta1n a h1gh 1eve1 o

"l of operationa] funct1on1ng six weeks after train1ng There was 11m1ted 3

transfer to the beads 1tems These resu]ts were borne out in a study by
Rob1nson (1975) He tra1ned e]even ch1]dren, aged between 5 and 6 years v'h
“?to respond correct]y to questgons concerntng a superord1nate c]ass 1nc1ud-

" 1ng 1ts subc]asses Using p1ctures of 4 carrots and 2 p1eces of corn, the '

g 'correspond1ng quest1on was, "Are there more carrots or more vegetab]es7" S

| p}Analys1s of the posttests indtcated that the exper1menta1 group performed e

”t,s1gn1f1cant1y better than the contro] group S1m11ar f1nd1ngs have been

. reported 1n studies of c]ass 1nc1us1onetra1n1ng (Markman 1973 Bra1nend
o7y W11k1nson, 19765 S1ege1 et al, 1978) where the trained SubJects

_ﬂ,have performed s1gn1f1cant1y better than the non- tra1ned subaects These

o _resu1ts have led to the conc]usion that young ch11dren are capable of "‘t,"":

ﬁv'fs_soph1st1cated logical reason1ng, at least under some c1rcumstances and

8 ithe1r fa11ure 1n c]ass 1nc1usxon may be part1a11y a resu]t of the 1ingu1s—§7"n'

s
1

| "fat1c d1ff1cu1ty of the quest1on .jﬂff:?'_ﬂiggf;ya‘jfﬁ,agu“~ =

; A”*Qj{fof !nferential proc ses tf age and chi]d approprtate tasks are used

In sumnary, the literature re]attng to the acquis1tion of the f' ;j,?l*ﬁz

”cffc]ass 1nc]us1o§ concept 1nd1cates that the use of various mgthOdS and

":%imaterials Tead to varying degrees of success in 1nduc1ng th1s operat1ona11j{1rws?u

o “”;t~concept Tra1n1ng stud1es also suggest that young chi]dren are capable S o

V::E}Piaget 5 pos1t10n that young chi]dren cannot be taught operattona] concepts Qf

Vftf;]ike c]ass 1nc]usion, has to be recons1dered 1n 1ight of the 1ncrea51ng

}d*;ievidence that young ch11dren can make logical 1nferences, understand numer- -';i‘b



s f ted to distinguish between variabies and instruments which might be re-

ica] 1nvar1ance and understand ciaSSification systems if we pose the quest-
jons in a way to reveai these processes ' o o N _
_ Investigators have aiso varied the testing materiais and env1ron-‘,)?
"tments of their studies in order to find out the reasoning skiiis that diff-

:xerent chiidren use to arrive at the responses they give The foT]ow1ng is. S
lia brief attempt to point out some of the ways in which investigators arrive ;'

" at interpretations of chiidren s responses when these chiidren come from

- a different and/or unfamiiiar setting

”;Cross Cuiturai Studies

During the past decade, cross- cuiturai psychoiogists have attemp-

.‘4‘?

igarded as vaiid and reiiabie for cross cuitura] comparisons These at- .fb '

”..f;f tempts have raised serious doubts concerning whether any one instrument can

."“be said to be "‘éasurmg the same disposition m the context of a differ- :
' :;ent ianguage and system of conventionaiized meanings whiie there are no

’ g;generaiiy accepted or foiiowed ru]es for aiiaying these doubts, studies

U‘f?f'have shown that certain properties of the environment are functionaiiy

ipmore important for some cuitures than for others and therefore,_famiiiar-rffﬁV”

.._;_;;1ty might improve the abiiity to discriminate 1mportant features of a 'if‘

"ﬁxf;fsfstimu]us found in a particuiar environment

In cross cuiturai research, two assumptions have been wideiy made**iwf*ﬂ

o 5:[about chderen s correct and incorrect responses in a cognitive assessment,ilgf~?

lityfRSituation Firstiy, that the child who faiis does not\have the iogicai ,j;;;}i

' '5?i5imechanism needed to coordinate separate information in an inference

ﬁ

A :”’TfTSecondiy, that*the chiid who succeeds possesses this mechanism This sit{fyigft

:f:ffV’uation can be erroneous since faiiures may weli be caused by factors otherf?,

. Q

T'7tl;dgthan an. inabiiity to make inferences Incorrect responses couid be due to 1*ﬁ5;)

y .
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% in which the task is embedded

R misunderstanding%of the. questions, 1nstructions and other task demands .
The child may 51mply forget the information required and 1f he could re-

. member it, he could probably organize it in an inference On a similar

‘ plane, successes may also be questionable since it is not always certain

that the child who answers the question correctly makes a genuine logical

_inference. It is possible to do so by parroting a verbal 1abel picked up .

“in the 1nitial training.

A number of cross- cultural studies have demonstrated that under

_appropriate conditions and with familiar test materials, very different |

»patterns of responses “have beén obtained They have ‘also found that fam-

1l1ar1ty Wlth the materials about which subJects are asked to reason is
an important prerequisite if subJects are expected to apply a cognitive '

skill which they might haye. Price-williaqL*jl975 however, emphasizes

that familiarity needs to be extended to the nature of the task required

et of subJects (not just the type of materials used) and also to the context

IS

A few studies are cited below to illustrate the way familiarity
with stimulus materials has been shown to enhance children s performance
in cross-cultural settings. ‘ '

| Pri‘ce-Williams (1962) investigated the ability of the Tiv
(Nigerian) children in making conceptually. hierarchical classifications.
The children were asked to classify and sort models of animaigggnown in

the area and’ also indigenous plants actually picked in the neighbourhood

" The materials were exemplars of animals (cows, goats, sheep and hens) and

'plants (millet, cassava and yams ) with which the children were familiar

and had had many opportunities in manipulating Results showed that Nig-

e%éan children performe a a higher level of operating relative to

)

AN
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‘ Eng11sh children in c]ass1fy1ng and abstract1ng the conmon ¥ea2ures of

_ these 1nd1genous mater1a]s The author stresses that -the level of per-

_' formance was enhanced by fami]1ar1ty with the mater1a1s used Pr1ce-

v. Wi1l1iams.also recognized that the language of the T1v prov1ded for dea11ng .
with concrete and abstract categories of ObJECtS Thus, an abstract word .
d1st1ngu1shed an1mals which were c]awed from those which were:hoofed-

ﬂanother word distinguished domestic from wild animals. He found that h1s

, ,subJects cou]d c]assify according to. functional pr1nc1ples given the

¥

right materials. He concluded that the use of abstract th1nk1ng~does occur
among the ch11dren he tested but that cu]tura1 c1rcumstances determ1ne

1ts areas of app11cat1on AR P
k. In a recent study’des1gned 1n the same 11nes(as the Pr1ce W1111ams"
"~study, FJellman (197]) found among the Kamba ch11dren 1n Kenya that us1ng

. animals for sort1ng exper1ments, 1nstead of geometric shapes, produced.
better resu]ts She- used an1mals fam11iar to Akamba chlldren and found
}_«that the ch11dren were able to abstract attr1butes common to two or three

| “.'exemplars Ke]]aghan (1968) reports a study 1n wh1ch he used 1oca1 mat-
er1als to 1nvest1gate c]assiftcatory behav1our among the Yoruba (N1ger1an) d;’r
’children Like the above stud1es, his study a]so showed that when approp- o
r1ate test materia]s are used, QAf?‘ican chi]dren are not qua11tat1ve1y d1ff- -

\erent from their European counterparts 1n abstract reason1ng

Cole and Gay et al, (197]) research among.the Kpelle of Liberia':

B 'utilizedciearning tasks that were highly dependent'on subjects' abilities

to c]assify and rec]assify fam111ar stimu]us materials. After a series
of exper1ments, it was found that the erl]e and American children could
‘be shown to be either quite similar or qu1te dissimilar depending upon the :

particular experimenta] arrangements which were used. 0f major 1mp0rtance

@
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was‘the finding that when'cu1tura11y relevant materials (rice,‘]eaVes)

Tocal and 1nd1genous to the culture were used the er11e performed 'signif-

| 1cant1y bétter than their Amer1can counterparts These mundane objects

were found to be more useful than materials that are standard in the

_'western cU]ture, and to enhance the performance level of the subjects.

In a study among the Mano tr1be a subs1stence rice farming group
in L1ber1a, Irw1n and McLaugh11n (1970) tound that sort1ng cards with

triangles and squares‘produced inferior resu]ts to sort1ng rice bowls which

B differed in size, type of rice, and oleanliness'of grain. Among the Mano,

swamp rice and land grownvrice are never eaten mixed together whiTe c]ean-u
'1iness of the'rice’is’a salient factor. The resu]ts showed that compared
to Amer1can undergraduates who had a higher number of sorts than the Mano

group for the geometr1c shapes, the 1111terate Mano fanners had a h1gher

h,‘number of sorts for the rice tasks than the Amer1cans

L]

Y .

. group No d1fferences were obtained when ObJeCtS wh1ch were. equa11y o

Fol]ow1ng th1s trend 0konJ1 (1971) examined the effects of fam-i

111ar1ty on c]ass1f1catory behaviour among N1ger1an and Scott1sh ch11dren..

, He found ev1dence of superlorlty of c]assifying mater1a1 at o]der age

1evels for the N1ger1an (Ibusa) group of subJects over the G]asgow (Scott1sh)’;

group when the mater1als to be sorted were more fam111ar to the Afr1can ) :

fam1]1ar were emp]oyed : u' g S | o _
| " Similar. f1ndings have been reported by Kamara (1971) and Otaa]a'e5
(1973). - The most important- fac tor shown in these studies 1s that when

,chi]dren.from a different culture are tested 'on materials that are grossly

unfamiliar, a severe handicap results. When a_set of familiar objects are
employed, the perfonnantehleve1 of the subjects is enhanced."Impjictt\in
‘these findings is the.fact that an'understanding of‘the world around us

-

A
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helps us to gather and 1nterpret 1nformation about 1t Consequent]y, we
,are far more superior -in 1nterpret1ng those properties of our env1ronment
“that are functionaliy more 1mportant to us than to other peop]e Tiving
.out51de the culture. | | '

~ These cultural variations have received var1ous 1nterpretat10ns
from different researchers One of those 1nterpretations centres on the

_d1St1nCt10n between competence and performance

Competence and Performance e

“In cross- cu]tura] investigations, the prob]em of 1nterpretation
arises because of a confu51on between competence and perfonnance, and the
fact that one can change a child s performance w1thout changing his com- s

-

petencetg Much confu51on cou]d be av01ded 1n the field if the d1St1nCt10n f

| . between competence ang perfonnance were kept 1n mind and 1f investigatorS‘

;stated cLear]y which aspect of behaViour they were attempting to demon—
strate | | | | “

| ‘ The distinction between the abi]ity to do something and actuai]y
d01ng something is Significant to 1nterpretat10ns arrived at qu does af»
'»researcher expiain the fact. that younger chi]dren fai] a certain concept

| ,while older children pass it? Or how does he exp]ain the fact that sub-

d_ Jects from certain env1ronnent or cu]ture fa11 a certain concept whi]e

a subJects from another env1ronment pass it? Brainerd (]978) p01nts out that

'there are many factors that can spuriously inflate test diff1cu]ty and
'-cause subjects to faii even though they have the ;elevant concept "Ih;'
the case of young chi]dren they may not yet have acquired the re1evant
'supporting skills that are required to pass ‘the test. In the case of
chi]dren from a. different environment, 1ncorrect responses may be due to

an unfamiliar testing situation, the materials and language used may 1ead

[T EON—.
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to a m1sunderstand1ng of the 1nstruct1ons or quest1ons
Dasen et a], (1979) 'suggests three ways of asse551ng the extent to

which overt responses tru]y ref]ect the under]y1ng structures and hence‘
'br1ng1ng about the requ1red competence These methods 1nc1ude P1aget s -
c11n1ca1 method, us1ng a variety of techh1ques 1nstead of a s1ng1e task,
'\and us1ng tra1n1ng techniques These techntoues have been found usefu1 1n
mak1ng a d1st1nct1on between d1fference 1n competence and d1fferences in
perfonnance | |
a | In recent psycho]og1ca1 research among cross-cu]tura] groups of
subJects, 1nferences from "poor performance" 1nstances have often been o
h made “in which subjects have given wrong responses to quest1ons ; In such "
- cases poor performance has been interpreted as being def1c1ent or 1ack1ng
in the concept under 1nvest1gat1on Kamara and Eas1ey (1973) caut1on ‘that-
"_'th1s k1nd of perfo ance may not necessar11y 1mp1y a cogn1t1ve def1c1t but"

~cou1d be due to th:qduest1ons asked, 1nstruct1ons given or other test1ng -
_procedures employed wh1ch may s1mp]y have not e11c1ted the appropr1ate res-

.ponses S1m11ar1y, Dasen (1977) po1nts out that

When app1y1ng a Piaget1an task 1ntracu1tura11y but even more vi ‘f"' ,

. 50 cross-culturally, the results represents a "performance: -
*Tevel" that may or may not reflect the "competence" for the
o operat1ons which the task is supposed to measure. ‘A-lot of o
-, ‘care is needed to insure that the performance . level is. equ1v- R
L a]ent to the competence level ' (1977, p. 10) S

i’iImp11c1t in the above attempts to dist1ngulsh between competence and per-

;,}formance, 1s the 1dea that the k1nd of research which reports def1c1enc1es

and not d1fferences provides no answer to the question of a poss1b1e re]at-V».f .
“ fbhionship between certain 1mportant aspects of cu]ture on the one hand and

7'differences 1n cognitive deve]opment on.the other Co]e and Bruner (1971),v.(*

H"caut1on against "1nferences about Tlack of competence" whi]e 1nterpret1ng \\\

. "




‘aiiy deprived have the same under]ying competence as those in the main—-

-responses They argue that those groups ordinarily diagnosed as cu]tur-

| stream of the dominant cu]ture ". the differences in perfonnanée being-f

accounted for by the situations and contexts in which the competence is .

"._expressed" (p. 238)

.

It appears then that the way 1n which competence is used 1n any‘>

given 51tuation is cu]tura]]y determined This has ied Coie and-his co-

« workers to conclude that‘ "We are uniikely to find cu]tura] differencesv

‘in ba51c component cognitive processes . however, cuiturai differences'

C are found in the way these ba51c processes combine 1nto "functiona1 cog- “

- nitive systems" for various purposes L (Cole and Scribner, 1974 P. 193).;

".-ation of h1$ answers is one of the conditions that shouid be satisfied 1n fj;g/_ﬁf(

pJustification Question

"r'the final evaiuationfof the acquired 1earning after training In Genevan/'//

'Supported by ev1dence from the1r various studies, these authors maintain;f
that competence for operationai structures is iikeiy tb be universai

'_Their position 1s that

e cuitura] differences in cognition reSide more in ¢ PR

- the situations to which particular cognitive pro- . = .~ = .-
--cesses are.applied than:in the existence of a process ' B A I

. “in-one cultural group and its absence 1n another e ]

V‘I(Cole, et a] 1971, p 283) P T R |

According\to Inhe]der and Sinc]air (1969) the chi]d s Justific-‘f.”:i‘f7,f;h‘

/

"_~work there isaoften the statement that one 1mportant way of distangu1sh1ng

o

iamong answers is in terms of whether or not the Judgment/is made

§ A number of researchers, particu]ariy many of the persons who have »p,"'

//

o A\
had to deal with Cross- cu]tura] materia] have found the criterion of Just-

‘:‘ifying one's responses either unnecessary or inappropri te In conser-

.

\*vatjon studies, for examp]e, researchers ask whether the Judgment is based -
AR ! I |

o




f:a grasp of compensat1on

e mean scores of the n n-

(913, p. 87)

‘.

~

. ona grasp of such pr1nc1p1es as revers1b111ty and compensat1on and whether ,
'1t 1s poss1b1e for the ch11d to meet the second cr1ter1on but not- have a

| ,;grasp of compensation WOrk1ng w1th c1ay, for 1nstance, the child may know

that the amount of c]ay remains the same. after a change 1nto a sausage '

N __shape but may not know that this is because a change in one. property, the
a]ength of the p1ece, is compensated for by a change in another, the th1ck--
o ness of the. p1ece The chi]d may fa11 th1s task but st111 be’ able to say "-3

\that the’ amounts remawn the same in the standard procedure for a conser-

-

'fivat1on task Such dfscrepanc1es 1n what the ch11d can do have prompted )
. Bruner to wonder whether compensation is a neeessary basis for conservat- )
~ 1on Judgments (Bruner, et’a1 1966) In Geneva, the same d1screpanc1es ;,’-

: prompt the argument that c nservat1on Judgments by def1n1t10n are based on e

, In a recen study on the conservation of mass we1ght, and vo]ume _;,',ivﬁ,
‘aamong Kamba ch11dren of Kenya,1K1m1nyo (1973) provides new ev1dence re- ”t t-_;fi' .
t;afgarding the Justiflcat1on quest1on He attempted to answer the quest1on :
'hh_nfas to whether Just1f1e s were better than non—Just1f1ers 1n the1r conser-- h o
aévation responses \Aft_r a carefu] ana]ys1s of the responses he found that

"»U;'the mean scores for Jus_1f1ers were not 51gn1ficant1y d1fferent from the fft°"

ust1f1ers Since the performance for Justifiers

Ld1d not differ s1gn1f‘c,nt1y from the performance of non Just1f1ers, the

}'only criterion was used s a suff1c1ent condition for the discovery of

e conservation The autho Afurther points out that " it was fe]t that

|

o 1nc1usion of the just1f1c tion c 1ter10n for conservation had the disad-

'vantage of reducing the t ta' numb'r of subJects by ‘at 1east one . third " ;,g_f;a -

‘ﬂ'; f\Just1f1cation criter1o'>1as dropped 1n the fina] ana]ys1s and the Judgment tﬁgﬁ,'vi;h



| In his study among the Abor1gines of Austra11a, Dasen (1974)
:po1nts out that he found it more usefu] to use the f1ex1b111ty of P1aget s
.c]in1ca] method than to make suggest1ons and countersuggest1ons wh1ch are -

-*usually made to test the stab111ty of the answers This cr1ter1on was
”‘om1tted because’" the Abor191na1 chi]d is not used ‘to express1ng and
l._ maintain1ng hisdpwn opinxon Any countersuggest1on 1s 11ke1y to be - taken; S
- as cr1t1cism, and- the subject wi]] change his .answer. o (1974 p 389) |

These 1nvestigations seem ‘to- 1nd1cate that exp]anations were 1n

- "fact 1nappropr1ate cr1ter1a for assessing the presence of COQMUVe |

e structures It is. maintatned that some subJects may actua]ly possess the

g cogn1t1ve 0perat1ons be1ng assessed but fa11 a test’that demands the1r ’t'*"*'

S »express1on 1n ]anguage This 1s drawing on Piaget S assert1on that Iang-f

'auage is dependent on operativ1ty such that 2 cognitive operation may
“:fv'develop pr10r to the 1nd1v1dua1 s be1ng able to express that operat10n 1n@-'fe

fﬁflanguage w1th the reverse never occurring

Brainerd (1973) maintains that much of the 1ncons1stency 1n the i[ o

‘_conservat1on 11terature as to the age at wh1ch ch11dren conserve and the :

];isequence of acquis1t1on of different concepts can be attributed to wh1ch

\

n’h_ Lof these two cr1teria Judgments on]y or Judgments p]us exp]anatJOns, was

"’tused Brainerd 's reso]ution of the 1ssue 1s that only judgments Sh0U1d be

| ﬂlffused to 1nfer the presence or absence of conservation Further, Bra1nerd “h;thtl

htPoints out, that the fact that sequente 1s found more often using Judg-

2 ments on]y th n using Judgments plus explanatJons, 1s somehow evidence for T

""_athe c]aim that the rate of error for the Judgements-only criter1on is 1ess :

| ‘_ than that for the Judgements plus exp]anations criteria Gt
} It seems clear from the above stud1es that there 1s a definite

;f, 'problem 1n maintaining that subjects shou1d Justify the judgments they




-

make;faKuhn (i974) provides the generalization that "... the most trust-

' Vworthy methods for assessing the attainment of a gdven cognitive structure |
Lare those that e]1C1t a variety of responses both verbai and nonverbai
;and ‘make an 1nference based on- this conste]]ation of reSponses "-'(1974,."
) p 591) o o

hh‘ : Piaget s theory and the research re]ating to ciass inciu51on

- indicates that c]ass inc]usion prob]ems as they are typica]]y presented - f

'._conta1n two main features “an array con51st1ng of a set of obJects readiiy o

. distinguishable into subciasses and a question which asks for comparison | jii;fj
'of the whoie c]ass with one of these distinct subciasses The question e .'.'}

i:vasked typically invo]ves reference to the dlstinct10n that is readiiy avail-. J
iab]e in. the array f;.;zfi ft--h gh "5_ :.f 3{-2‘ \:‘ '{,; 'x1f1tf:{exf o

‘“‘11‘ P1aget s research shows that the preoperationai child faiis c]ass
‘fainc1u51on prob]ems because he compares subc]asses instead of a subc]ass
1}”w1th the who]e c]ass due to- his 1ack of reversibility | |

’ 2 Piagetian v1ew of 1earning assumes that certain deve]opmentai pre--»‘ '

o .ftffrequi31tes must be layed in before subjects can benefit from 1earning ex-,w""'

%periences

| *___3 Class incluSion studies have not conc1u51ve1y shown wh1ch mater- W:f:“:”;ﬁ’h

v‘f"fiais or: methods fac1]itate chi]dren 's ungerstanding of ciass inc]usion S

o f.'gprobiems There is 1ack of agreement as to which materials or methods work 1'ff e

'*:best

}4 Training Studies have confirmed that young chiidren s performance
k on c]ass inc]usion tasks may impnove if certain aspects*of the array, >if*“y
'~qUESt10n or method of task presentation are amended A lack of methodoiog— r_f:hf"”f

"feal consensus existq and 1nva<fina+nne T



3

presents a genuine operational measure of class inclusion after a training

program'

4 B

) S.' Cross-cu]tura] research has shown that the erroneous 1nterpretat— S

’-1ons whxch have. been reported 0. many times when dea11ng w1th ch11dren fromd"'
‘a d1fferent sett1ng, may not necessari]y ref]ect some basic 1ncapac1ty, and

- can be br1dged through the use of fam1liar materials

6 To dist1nguish between dlfferences in competence and d1fferences

',1n performance, P1aget s c11n1ca1 method, us1ng a var1ety of materia]s, andi'

B training techn1ques have been found usefu]

S A\ o o
»7. In cross-cultura] sett1ngs, the criterion of Just1fy1ng one 's:

}.el'fyresponses has been found 1nappropr1ate No s1gn1f1cant d1fferences have
,} been shown between Just1fiers and non-3ust1f1ers, in their understanding

- of the concept under study , | :} _' _ |
‘ It wou]d seem from th1s rev1ew that before genera] curricu]um . ”;;tf-
:'jhpprograms dealing w1th cogn1t1ve log1ca1 sk1lls are dev1sed a carefu] coh-blj'f:
: fi;;sideration of these 1ssues shou]d be made and these ski]]s shou]d be shown

o fmbto be mod1f1ab1e through exper1menta1 training procedures, wh11e 1mportant

S methodo]og1ca1 considerations are also made 1ﬂﬁi
}:; ﬂ: T7f:7r ttkh:




CHAPTER THREE ,
)

DEFINITIONS RATIONALE AND QUESTIONS GUIDING THIS STUDY

| Def1n1t10ns wq o .{? ', | .
The fo]]owing def1n1t1ons of tenns are presented to ind1cate the1r~,'

T,_spec1f1c connotat1ons with1n the context of this study

Class A c]ass 1s defined as ‘a group of obJects or e]ements which share,-}vr o

' definite character1stics

'fZCTass 1nc1us1on & The understanding that a tota] c]ass (an1mals) must be;'

: "fsbigger than one of 1ts const1tuent subclasses (cows) when subc]asses A ; o

E (cows) and A (sheep) additive]x,compose the superordinate c]ass B (an1m—*5
‘ﬁﬂﬂtmmB>A B—A+AuaMA B-Af* {fff];:Ff*
B : Concrete Th'is;,s\refers to the s1tuat10n 1n which the obJects to be mam—' o

5, ﬁ€,pu1ated are specif1c, tangib]e and direct]y observable as opposed to be1ng

f;genera'l intangibl\anﬁ abstract

:"'f;:Abstract This refers to something which 1s not concrete or spec1f1c but’);'ff“”' '

i ;rather remote from everyday exper1ence

“;Q‘CIOSE to- everyday-experience » This refers to the situation in wh1ch the‘f1I°"

0

”'ff';;affobJects to be man1pu1ated are concrete and familiar to the child as a- re-fo~f7

| Tiiﬁfsult of a d1rect and practtcal acquaintance with the ObJectS in quest1on

.f{fFam111ar1tx Thisarefers to the fact that ]1v1ng 1n a cu]ture means that ]T)'I‘T}

L'-U[an 1nd1v1dua1 1s exposed gg a set of objects that wou]d not be as we]]

'Ifnvknown to another person not 11v1ng in that culture



| ;iVerbal This
‘ r"Here the chiid

’\=_;to be manipuiate

36

-Seif—diScoVery . This is an approach in which the chiid must discover the -

- cOntenth?f,what?"““”””‘j‘]earned himseif by generating propOSitions that |

|

' \'represent eitheg “'lto the probiems that are set or succe551ve stepS“

';in'theirfsoiutiol ji d,is the seif—correcting monitor of his own

:7hehaviour: ~i' _ﬂé 4 ;the experimenter avoids teiiing him whether any of‘

¥

7 his fequf  are | rect or 1ncorrect

“iutOriai nlapproach in which expiicit feedback concerning the
| effectiven
'r:.the experimem%

. h
fnd incorrect responses

f”chiid s corr»i ‘ _
another way of: approaching the ciass inciusion probiem

shown any stimuius materiais He is 51mpiy toid for
ifexampie,f"Suppose & farmer has five sheep and three horses, does he have :

‘ 'more animais or-more heep’"

';Pictoriai This» rs to the 51tuat10n 1n which pictures of the obJects

used as opposed to the actuai concrete obJects
‘”.“Rationaie P - . | | t

The summary of reiated theory and research appearing at the end of

| "'fffdlstudy. '!jufh“{ﬂ'ﬁ"it.f: h. Fetn e e R RRRIE
e ' The primary obJective of this study was to test the effectivenessm7rv:h L
- fdments conducted among preoperationai children (Kohnstamm, 1957 Ah? a"d

,,35.151ege1 et al. 1978) provide enpiricai support for the premise which under-;,,t,_,”:
. f-aiies this postuiate° that it is possibie to teach preoperationai chiidren';i‘;¢"‘ .

gree of accuracy of the chiid s responses is prov1ded by""

i"The experimenter prov1des a carefui sPeCTfiCﬂtiO" °f ther_"

"7ffffthe previous chapter prov1des seven basic propOSitions which under]ie this ff'hfﬂ_

’v”'t3iaiof training 5- and 6 year oid chiidren to soive cf?ss inciusion probiems,f;sfhﬁhﬁ'~’*

‘ﬁ‘*ﬁﬁf{using different methods and materiais.r Ciass inc]ughon training experi-f:ffrh pEE

;’ifﬂfvouniss, 1970; Hatano and Kuhara 1972 Sheppard, 1973; Brainerd 19785 _-gfiﬁ;':*" 4
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‘ the reiationship\between a superordinate cTass and its subcTasses The} ,
idtraining procedures were de51gned to aTert the chde and make h1m feei at
ease with ‘the attributes of the dimenSions he was deaiing w1th so as to o
Tead him to respond to them in a. more conceptuai or simpiy a more differ- o
' ‘entiated fashion ,1‘ R | - | f | L |

| A second odective of the study was to investigate how far cTass

iinciusion‘was understood retained and transferred severaT weeks after |
";):training Attempts were made to detect the factors which were' necessary to c~i
‘bring a particuiar process of reasoning into operation The purpose was to B
' -discdver the bases of the subJects responses and to understand the saTient .
features of the soiutions that were given By introducing variations 1nto |
~ the- experimentaT 51tuation and estabiishing a diaiogue between the exper- -

\

’ 'imenter and the subJect, the chiidren s organizationai act1v1ties were
-4

dvtrained The aim of thTS experience was to raise the Tevei of the chiid s

‘7_ reasoning with regard to’ the probiems set in the training experiments

‘This study was aiso concerned with examining ways in which the results of - ]trlfe

“fg this investigation can be usefui in a cross cuTturai setting and in ex--

fij repiication of this study

o pioring the areas that wouid requ1re modifications 1n a future (Phase II)

LT ,‘A,: R
G .\‘\‘; e

The degree to which different training methods have been usefui

‘7?ij in acceierating cTass inciusion concepts Targeiy depends on the research- - ‘Eitdfffﬂ

. ers! orientation The Genevan studiei&(lnheider and Sinciair. 1969,V,a “_f?f"’77*"

' Inheider//Sinciair, and Bovet, 1974 Inheider and Piaget, 1969) have made

'ff echusive use of seif discovery trainiﬂg methods Tutoria] proceduressi?Vf}

“*31 which de-emphasize seif discovery have been extensiveiy used in studies

(e g.s Kohnstamm, 1967 Hatano and Kuhara, 1972 Brainerd 1974, Siegei, ‘.f'fiiw,_v

et a], 1978) Each of these trainingfmethods have been shown to work some-



o

:qj;effect1ve perfonnance .fff"?f ima_efpg;”‘ﬁiﬁhggyj:;-‘

how in teaching children concepts thCh they do not aTready know However,

each method seems to go about the problem in a different way. There have

“,Abeen few experiments to date in thCh seTf-discovery and tutorial training o
'>methods have been compared and hence the evidence bearing on the effective- )

- r'_:ness of these methods remains TargeTy 1n00"01U51V9

As far as: training materiais are concerned Piaget and hTS co-,'

"rs_workers general]y Tay emphasis on the use of concrete and manipulab]e h =
;lmateria]s, aTthough some of Piaget s originai studies made use of pictor- : rfb;{;y '
ria] materiais WOhlwiTT (1968) reported some preiiminary evidence that ;“
‘seemed to show that verba] c]ass 1ncTusion tests were much ea51er than
'Piaget s original ones | Subsequent experiments (Brainerd and Kaszor,;ff
;_]974 Jennings, 1970 W1ner, 1974) have not borne out wohTwiTT s findings
thn these Tatter experiments, verba] and concrete ciass 1nc1u51on tests '
'_turned out to be equaily difficult These studies have not confinned the ‘;f'ff e
”jimateriais which are more effective in teaching cTass 1nc1usion N1th -
‘ ".'r;these constraints 1n mind the present study attempted to deve]op a pro-p:.i;'fnftaf”
'ﬁd‘if*fceduré thCh 1ntegrated se]f-discovery and tutoriai methods with concrete, faifffde:'
.'i&fapictorial, and verba] materiais The study thus appears to have potentia] 'a‘fififf
‘d”itff;for overcoming the prob]ems associated w1th the neg]ect found in earlier ﬁ

“-fi;training studies, of combining a variety of methods anddmateriaTS for ﬂ';:f;fflhif*”

DSV
e S

a'

, The review of the research reTating to cTass inclusion gg; not 55”
tfflead to- firm hypotheses due to the inconc]usive nature of many of the o

iijﬁfindings The postu]ates used as bases for investigation in this study may"_f_ﬁ;ff{]
;therefore be’ﬁescribed asvguiding questions rather than hypotheses These fﬁfﬁ} ;j-? :



’, _t o ‘ 39
postulates served as indicators of those,re1ationships which appeared to’be
most 11keiﬁ7on the basis of previous research. 1In the previous studies
exam1ned there has been a tendency to 1nvest1gate the effects of using

. -only one method of train1ng ch11dren to acquire c]ass inc]us1on concepts
| or one kind of materia] but rarely combining a variety of mater1als,and
methodsain]one study. The aimdof theipresent,study therefore, was to
examine the interaction ofldifferent methods and a variety of materfa]s’in'
‘training class 1nc1usion, in order to avoid over]ooking sign1f1cant relat-
1onsh1ps which m1ght not have been exam1ned in previous stud1es On the

basis of these expectations, the fo1lowing questions were phrased.

~ 1

Immed1ate Transfer of Class Inclusion: For dependent rariabTe, .

1nmediate’transfer of c1ass inclusion using‘beads; ' _.

(a) Are there sign1ficant differences among groups tra1ned using
d1fferent mater1als concrete, pictor1a1 verba], contro]?

(b) Are there s1gn1f1cant differences among groups tra1ned us1ng

| different methods self discovery, tutoria], verba], contro]7

2. Ten Days Retentlon of C1ass Inclusion: For. dependent var1ab1e, ten

~days retention of class 1nc1us1on using same materials and some
of same obJects as used for tra1n1ng For example, the group
trained on concrete mater1als using anima]s, fruits, and veg-
etab]es, to be tested on concreté materlals using fruits and

vegetab]es. Questions (a) and (b) above to be asked . -«

3.. Three weeks Retention of C]ass Inc]usion For dependent variable,i

u.three weeks retent1on.of»c1ass inclusion using\sane materia1s‘and f-

."some of same objects as used for training. For example, thefgroup{
' I
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~ trained on pictorial materials with animals, fruits, and.vegetab1es
to be tested on"pictorial materials using animals. Questions (a)

f .
and (b) above to be asked.

4. One Month Transfer of Class Inc1usion:__For‘dependent»variable,

one month transfer of class inclusion using same materials as
training materials but obJects other than train1ng obJects

Questions (a) and (b) above to be asked

- Some Expectations for A]berta Samp1e

In reviewing the research re]at1ng to class inclusion, a number
of studkes using'training procedures 1ndicated that subjects who did not
spontaneous]y d1sp1ay a concrete operationa] performance level after a pre-
test, ‘were ab1e to do so after training. This led to the following expect—

at1onsu

la. SUbjects who receive training through a uariety of
‘materdals: concrete, pictorial, and verbal will
show a higher performance 1eve1‘than,tﬁe subjects

in thefcontro] group;
1b;.' - Subjects who rece1ve tra1n1ng through d1fferent
methods se]f d1scovery, tutoria], and verbal will [\

show a higher performance 1eve1 than the subJects

1n the control group

There  is evidence from prev1ous research that when chi]dren are7
presented with class inc]usion questions in the absence of concrete mat-
er1als, their perfonmance tends to be generally lower than when concrete

‘materials are provided. On the basis of this evidence, the following ex-

[

s S i
R o~ -



pectation was formulated:

Tc.  Subjects who are trained using concrete materials s
will perform at a higher level than' subjects

trained using pictorial or verbai materials.

Evidence from observation and previous research suggests that the
feedback procedure used. in tutorial training programs has a faciiitative .
roie in assasting subJects to understand class inciu51on concepts. It was

on the ba51s of this evidence that the foiiow1ng expectation was fonnu]ated

>

-1d. SubJects who are trained uSing tutoriai methods will

demonstrate a higher performance ievei than subJects

~

trained using self- discovery or verbal methods
Previous studies main]y in cross-cuiturai settings have prov1ded

new ev1dence regarding ‘the verbai Justification question They have found

that subJects who Justify their responses do not differ significantiy from

SubJectS who do not, 1n their understanding of : the concept under 1nvest1gation.' '

a

~ On the basis of this evidence 1t was. expected that

2;:' The perfonnance of subJects who Justify their
i responses wi]i not differ significantiy from the
_perfonnance of subJects who do not justify their

- responses

Previous investigations inciuding cross—cuiturai research have

R

indicated that when questions are formuiated in a concrete and famiiiar way,

B subjects seem more capabie of handiing class inciusion probiems, than when

questions are formuiated in an abstract and iess»famiiiar way. On the ba51s

of this evidence, an additionai expectation which was not formuiated in the

0 .
+

N

o
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\

form of a question, was put farward for testing. It was expeétea that:a
3. . The "cJose—to-éveryday—experience" form of task .
“  presentation would result in subjects' higher

perfonnance compared with a more "abstract" form

of task presentation

It was assumed for _example, that young preoperat1ona1 ch11dren

understand the word "eat" and that the choice between questions including

| that word wou]d be clearer to them than the choice gresented in_the trad-

itional form of the quest1on, "are there more «eo Or more ?-?‘?", It is on .

the basis of that assumption that questions on eat1ng were 1nc1uded in

test1ng the chi]dren s class 1nc1u51on reason1ng sk11]s (Append1x‘C).:

N
T . : .



CHAPTER FOUR:

METHOD

Subjects
 The subjects who participated in this study were 60 kindergarten

and-grade'One boys (26) and girls (34), aged between flve— and s1x-years

The subJects came from two Edmonton Public School Board schoo1s These
schoo]s were situated in new]y deve]oped areas of the city which 1ng1uded
expens1ve fami]y homes and apartments The schoo]stwere therefore, serv-
/ ing a predom1nant1y midd] c]ass area- For all the subJects th1s was the1r
first year 1n SChOOIVahd-:She of them were repeaters ~ The s1xty subJects
who were tra1ned were selected from among 94 ch11dren who were given two |
pretests and 34 among them were. e11m1nated in accordance thh the cr1ter1a
'set 1n the pretests be]ow The subJects ‘were then random]y d1str1buted in-
to six treatment groups of 10 subJects each one of which was. the contro1

;group Descript1ve data for the subJects are presented 1n Tab]e 1

TABLE 1

Descr1pt1ve Characterist1cs of SubJects

gy

R I - 60 b
Variable  Mean S.D- . v Range
Age inMonths' . 68.5 . 5.67 e0-=70
, socioeconomic Status- ~  57.68% 11.3 o 37.75 ~f76-44“:cf s

* ‘Mean for Canada = 39; S.D = 12

43
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Chronological ages‘and father's socioeconomic status (at time of enrolment)
didhnot differ signfficant]y for the subjects in the six groups. .Socio—
‘Tec0nomicisfatus}was obtained’frOm the Blishen Scaleé, a socioeconomic scale
for'occupations'inhCanada; (Blishen, 1967). _‘ : 0 -
Pretests ,
Two pretests were adm1n1stered to 94 kindergarten and grade one
‘ch11dren between the ages of five- and 51x-years “The f1rst pretest con-
sisted of. “a]]" and "some" items, that is, the fundamentaT extens1ve re- f
\,Tation wh1ch subs1sts as between a subclass (“ "some )y and an envé?bp1ng
class (= “al]") and were. patterned after Inhelder and P1aget (1964). The
4e subJects were presented with’ circle and square bTocks of d1fferent coTours t N
and- asked to verba11ze all the attrtbutes d1st1ngu1sh1ng the classes
“After the subJects had t1me to Took at the bTocks, four quest1ons were pre- e s
sented and subJects had to ‘answer aTT four correctTy to advance to the -
| second pretest | | ,v | | | | | | ‘_‘k
- | The second pretest cons1sted of the P1aget1an cTass 1nc1us1on
test us1ng wobden beads The subJects were presented w1th a compTete set |
- of 20 wooden beads, 18 of which were brown and two were wh1te After the
subJects had time to Took at the beads, and to answer some preTiminary

quest1ons about the coTour of the beads and the materia] they were made of

two standard cTass 1ncTusfon questions were presented If a subJect was

d abTe to answer these two cTass 1nc1usion questtons correctTy, he was e11mé*ﬁ\f_;-*

inated and did not quaTify for tra1n1ng The criteria for tra1n1ng there-">\\

fore, was that subJects had to demonstrate sufficient understand1ng of ; ;dh.‘5§;:'

'"aTT" and "some“ questions. but had to respond 1ncorrect1y to the cTass in- .;5; B

| clusion questfons using beads (Appendfx A)



- of P1aget s c11n1ca1 method was used Ind1v1dua1
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Training Procedures

T The tra1n1ng took pTace appro imately ten days after the pretests
tAT] the subJects who were tra1ned had i 1t1a11y demonstrated that they
cou]d discr1m1nate and appropr1ate1y lab T the shapes and coTours of bTocks ,
in an "aT]" and "some" pretest These sa‘e subJects, however, had fa11ed

o,
the standard class 1nc1usion quest1ons using wooden beads and had on that

ibasfs qua]ified for tra1n1ng
The tra1n1ng procedures were standard zed insofar as the same
» basic probTems and questions were put to each chyld but the f]ex1b1]1ty

ubJects were quest1oned

.further accord1ng to their part1cu1ar responses The subJects were aTTow-

- ed to touch, move and man1pu1ate the trainlng obJects in any way they

’ '11ked The prob]ems and quest1ons posed dur1ng the train1ng were organ- -

1zed 50 as to make the ch11d fee] that there was a reaT prob]em to soTve
However, the quest1ons were adJusted to the spec1fic d1ff1cu1ties of a
| partwcu]ar chi]d The subJects were tra1ned 1nd1v1dua11y R

\ B

The two trainlng procedures emp]oyed in: this study were se]f

:‘d1scovery4and tutor1a1 methods ', \ ;*,;~j_;;‘;f,ffj.',y_lf; ﬁ.7d fF\\ftr |

SeTf discovery approach 1s a P1aget1an method wh1ch stresses the -

- is;inappropriateness of reward1ng or reinforcing ch1ldren £3 cogn1t1ve activ-,; '

- “a”.fities both to avoid encouraging ch11dren to perseverate at the rewarded

' f'leveT,vand to encourage autonomous 1ndependent Tearning act1v1t1es thCh

T”:;iare 1ntr1ns1ca11y rewarding For the subJects in the se]f discovery groups, _'_f;_ff

: no.supportive comments from the experimenter were given, except enc0urag- : ,f’

- inglqueStions to stimulate the subJect s curiosity and confidence 50 that ,-!“.”

~he was ab]e to continue when a child made an 1ncorrect response, he was -

“not exp]icitTy told that he was wrong but he was guided to correct what he '



&F

'had done. The chiid had to discover the correct so]ution to the prob]em

himse]f through his own actions The' necessary aids, props and suggest-
ions were’ provided by the experimenter, which the subJects couid use to o
solye’ the problems. As such the subJects received_the-ingredients repeat- ‘

ediy presented‘but the eXperimenter never‘expiained~h0w to use>them :

f'According to Piaget, chiidren shouid not be’ corrected for the mistakes they -

‘ i'make becaUse mistakes are a natura] by-product of the way chiidren 1earn

Tutoriai TrainiAg_is an approach which is prim%riiy assoc1ated |

fwith a series of experiments conducted by Brainerd and his co]ieagues from
‘;1972 to 1977 (Brainerd 1978) The experimente; in this method uses a

.', rewarding or reinforcing procedure Subjects w o\were 1n the tutorial

s

groups were proVided with supportive comments, fu]l explanations and 1mmed-

]; 1ate feedback as to the correctness or incorrectness of their responses

9 v

- When a chiid made a mistake, gu1d1ng questions were posed and repeated s0
";as to encourage adtonomous, 1ntr1n51ca11y rewarding activity To encour— :
v‘age chiidren to continue w1th the tasks motivation was a]so given by sim- ;,,.Z-"i'

.t?_bpiy pra151ng them In genera] the experimenter gave an expianation of thelaft'
Jfoi]owing kind to the subJects 1n the tutoriai groups -“You have to say ﬁ
fvpvthat there are more B than A because A are a]so B. A and A' are al] B

;"ep_and so there are aiways more B " The tutorial method of training express-;

es the active contribution made by the experimenter, whi]e the se]f-discov€’“

jiery method 1ays emphasis on the active participation of the chi]d

'Training Materiais

_ Concrete Materiais were famiiiar piastic objects anima]s

'j(horses, pigs, and sheep) varied by size, colour, and number, vegetabies
g"(tomatoes and cobs of corn). and fruits (bananas, pears, app]es, pine-

B app]es, lemons. and oranges) varied by number The subjects could touch.gc!

46
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move, and manipuiate these objects ‘ . R :~ T

Pictoriai Mater1ais were pictures of the same animags, vegetabies

‘ ’and fruits. as in the concrete 51tuation. e

Verbai Mater1ais invoived no pictures or concrete obJects but ver-‘1"

{’ o\
ba1 questions which made reference to the same obJects in the concrete and

: pictor1a1 conditions (e.g. "If you had 3 cobs of corn and one tomato,
g wouid you have more cobs, of corn or more things to eat?") |

” Controi Group received no training but participated inqnormai

' _ciass activities for the equivaient period of: t1me - The subJects in this

'group were pretested and posttested (Appendix B).r

‘fExperimentai Design o o A"’ 'f"f(f

The six steps of this study are 1iiustrated in Figure ] The sub- i
JeCtS were random]y aSSigned to each of six groups combining methods and _""

. materiais

(i)v} ééif;d{scavéry/concfeté”;‘»» |
(1i)fjcse1f discovery/pictoriai 'i*i i-ifr’:r.'}' L
ff.(iii)tL‘tutoriai/concrete ”‘7, J‘ | o
hii(ii)l]rtutoriai/pictorial ' ;ﬂ:,-fit -
"ﬁ(v)i55Verbai FETEE AN

(vi)fricontrol

\

"which were used to seiect subjects for training

—332_1 of the study Comprised of the training conditions for the P

- ,six yroups using specific materiais methods, and objects for each of the

»'groups The training consisted of presenting each child individua]iy with

fi the stimuius sets. (e g. 3 cobs of corn and 1 tomato), (3 appies and 2

.

e
S

tep of the study comprised the administration of two pretestsL'g.;wv;




i_h‘Jects encodtng the task as a subclass compar1son The necessary super10r1ty

'””v_-and separatIng the various subc]ass 1tems In this way, subJects cou]d

K

pears); (5 sheep and 3 horses) and the relevant c]ass 1nc1us1on quest1ogs
X

‘ were,posed Each class 1nc1usion question was preceded by quest1ons of the S
| form?-b"How many cobs of corn are. there?" “How\many tomatoes?"‘.The c]ass' E r
'.,1nc1u51on quest1on, for example, “Are there more cobs of corn or more veg- \ e
’fetables?" was asked at the beg1nn1ng and at the end "' | | h
|  Each 1nd1v1dua1 child was asked these kinds of quest1ons for each o f@"
:st1mu11 set Sjnce different obJects were used in the ]0 to 30 m1nutes S
uh training. These quest1ons he]ped the exper1menter to ascertain that the
=;.subJects knew the names- of all the d1fferent anima]s, vegetab]es, and fru1ts
presented as we]] as the generic tenms for the whole co]]ection '
- During the training period, a]l of the class inclusion items were
b “a11ke in that they 1nv01ved a maJor and a m1nor subc]ass and the tota]
c]ass “The: method adopted in. the tratning was present1ng the test 1tem

';;co11ect1ons w1th the two subc]asses mixed together rather than separate

‘It was hoped that th1s presentat1on wou]d reduce any 11ke11hood of the sub—_=

. of the who]e over the part was made c1ear through the process of counting

~ RS e

) f. centre on the comprehens1on of the 1ogica1 1nc1us1on of c1asses

Based on the components described by K]ahr and wallace (1972),»

'7'g'>:the strategies for teach1ng c]ass incluston a]so 1nc1ud%d tra1n1ng the sub-;'ﬂb;glf"'

'T'nencouraged to keep 1n mind the relative stzes of the who]e and the parts

'liJects to fbcus and sh1ft attention on who]es and parts, and d1rect1ng them fvaflffdfjts

| ‘ito compare the e]ements oﬁ the total class and subc]asses i Subjects were efgﬂ”' o

7.vthr0ugh counting, prompting and questioning. For example, 1n the class 1n-f"‘hhj
| vc]usion prob]em in. wh1ch the subject was asked whether there were more _fr S

brown horses or more anima]s wheﬁ‘bresented w1th 3 brown horses and 1 white

. . [
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~horse, the subject was required to count a]i the anima]s and then count

‘fooniy the brown horses The decision of which was more was - induced by re- ,

_minding the subject of the number of items in the ciass of animais compar-
"ied with the number of items in the subclass of brown horses In case of
error, immediate feedback was provided by the experimenter for the sub-
jects in- the tutoria] groups, whiTe further elaboration of the problem was -

,)given to the subjects in the seif—discovery groups. (Appendix B)

tep of ‘the study comprised the administration of an immediate :

! *

l ittransfer test of c]ass incTusion using beads. The tasks in this test were -

"fpresented soon after the training sessions (Appendix C)
_1331:1 consisted of the administratibn of a retention test ten
_days after the training sessions (Appendix C) o |
| _tgg__ consisted of the administration of another retention ’
”’test three weeks after the training sessions (Appendix C)

“:, tep :‘ comprised the administration of a transfer test, one

3'=3.:5'month after the training sessions This test consisted of objects diff—
'i't'erent from the obJects used in the training (Appendix C)
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o 1f1cations recorded (Appendix C)

,Posttests o ' o
After the pretests and the train1ng sess1ons, each subJect was |

',7asked several c]ass 1nc]usion~quest10ns 1n the. four posttests that fo]]ow-r

ed. Each of these posttests emp]oyed d1fferent“quest1ons depend1ng on the :

; st1mu11 and the group to which the subaect beTonged

1. Immediate Transfer Test was adm1nfstered 1mmed1ate1y after the

trainfng sessions The obJects used were 20" round wooden beads, 18 of
which were brown and two were white After the subJects had had t1me to
"exam1ne the: co]]ection of beads, some pre]iminary quest1ons concern1ng the
t*propert1es of the beads (e g co]our, mater1a1) were asked after wh1ch

-the re]evant class 1ncTus1on questions were posed and responses with Just-r

: D

N

2. Ten Déys Retent1on Test was adm1ni$tered ten days after the

_tra1n1ng sess1ons The 1tems used consisted of the foTTow1ng four sets ofe,“,k"

i,fru1ts and vegetab]es (3 bananas and 2 pineapples, 3 apples and 2. pears;

3 oranges and 2 Temons, and 3 cobs of‘corn and 1 tomato) SubJects were

presented w1th these items and asked to examine them The correspond1ng

- class 1nc1usion quest1ons were asked for each set and responses w1th

"a';just1f1cations recorded (APPe"dTX C)

-xh3 Three Weeks Retention Test was adm1n15tered three weeks after the y

U S

Tl;};training sessions The objects used for this test comprised the foTlowing

-pfour sets of anima]s (5 brown sheep and 3 white sheep, 5 big pigs and 3

*cfﬂ]itt]e pigs, 3 brown horses and 1 white horse and 5 brown sheep and 3

”‘,»brown horses) Subjects were presented with these 1tems and asked to exam&p{,;f;gffifr°

'”*fiine them. The corresponding class inclusion quest1ons were asked for each'fffb}f,?fff

’ffgif’set and responses with justificat1ons recorded (Appendix C)



4 One Month Transfer Test ‘was adm1nlstered one month after the |

tralning sesswons The items for this test consisted of an1mals wh1ch

, coqu vary accord1ng to the1r coTour (white or brown) and posture (s1tt1ng |
on 1ts stomach or sTeeping on. its side) The sets of 1tems were (4 wh1te '
| COws and 1 brown cow, aTT sftt1ng on their stomachs,_4 whfte cows’ and 1
brown cow Taid sTeeping on the1r sides, and 5 cows and 2 goats) W1th t
these objects subJects were asked to compare a class def1ned in terms of

one saT1ent feature (e.q. coTour) w1th an 1ncTuded subcTass defined 1n

' terms of the other feature (posture) This form. of task presentatnon was 1n-'4_r3 )

tended to dfscourage the chde 3 assumpt1on that the task 1nv01ved compar- ;;'

o

1son of saTient subcTasses, unTtke the more standard form of - task present- .
ation The subJects answers and Justifications were subsequently re-

corded (Append1x c) f’p.a i:

r

WA A

Cr1ter1a for Posttests

| fa The final eva]uatfon of the acqu1red Tearning after tra1n1ng was@ -
B carr1ed out by means of the above posttests According to Inherer and

Sinc1a1r (1969), posttests shoqu sat1sfy severaT cond1t1ons

| "']a: Posttests shoqu comprise aTT the 1tems of the

Pretest 5;f‘pf'.f:.?'

L ———— S e =

\‘”j’}ba:ffAt Teast one 1tem shoqu pertafn tg as structure jhft:"»‘

fd!f‘ﬂ a dffferent fier but of the same TeveT as f;]];j N R

'j;fthe structure that was the object of the Tearn--3ﬁfeff{ftt_fﬁfff'*"

'ff’ling sessfons.
f*;l¢r;i¥Posttests shoqu comprise at Teast one 1tem per- SN
e tainfng to the same structure but touching on agij'fqu}"

T”»?[T:‘;different probTem
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o b

d. Special attention should be paid to the child's

justification of. his answers.
B

. e. Results should be checked for durabi]ity by a -

&
A, contro] test several weeks 1ater
t

“In the present study four of the above conditions were satisfactorily met.

Condition (b. ) was not met due to the constraints in time - .

o

Testing Conditions

Rapport with the chi1dren was estabiished by v1siting and Sitting
fwith the chi]dren in their c]assrooms for a morning or afternoon session
i(whichever was appropriate) SO - that ‘they cou]d become well acquainted with
v|the experimenter “No tests were administered during this initiai time butl
the experimenter observed chi]dren s activities which cieariy indicated
that- she was interested in what' they were doing ‘ N

' ~ The children were trained and tested ind1v1dua11y in a. qu1et room
"during normai sch001 hours Tota] testing time varied with the number of

questions in each posttest, and aiso depended on each subJect s attention

and speed at answering questions\\\iesting time‘occupiedafrom 7 to 15 min- -

utes with an average of approximateiy 10 minuges. The sessions were sep-

-arated by about ten days as indicated in the guiding questions.

-

Hays to Activate Competence

On the basis of previous research evidence, three methods were
l emp]oyed in the present study in an att@mpt to bring about chi]drén s com-.
petence to’ perform on class inclusion prob]ems f - ‘@

co First]y, the flexibility of Piaget s clinical method was used to
zelicit subject’ s responses Subjects were questioned further according to

the responses they made This gave the experimenter considerabie latitude

~



B R

L Tormuiate nypotheses about the cognitive implications of the chiid's
responses and to devisedways of checking these within the interview sit-
uation. Secondiy, a variety of materials vobjects, and methods were, used
These strategies offered a c]oser approximation to the generalized life ex—
periences found in typica] natural settings Thirdly, the training tech—
niques helped to alert the child to the attributes of the dimen51ons he

&
was dealing with. These techniques not only ‘prov ided variety, but a]so

.maximized the oossibiiity‘of provoking the experiences which were product-

ive for particular children during the training period. ]
: ' s ' X

L

&

a



CHAPTER FIVE.

ANALYSES I : PRELIMINARY ANALYSES

. Methods _of Scoring

Init1a11y, an exploratory scoring criterion for each item was de-

vised us1ng a 4-category scoring procedure as fo]]ows

_ 0‘-' incarrect response
1 - correct w1thout Just1f1cat10n
2 - correct with inappropriate or 1ncomp1ete Just1f1cation .%
o 3- correct w1th correct Just1f1cat10n )
‘Nhen the means of the scores from the test items and the tota] means per
‘test were ca]cu1ated dsing this criterion, there was a clear split in the
‘level of the tem d1ff1cu1t1es This sp]1t was evident in the "abstract"
and “c]ose to- everyday—experience" items. (Appendlx D)
| In an effort to examine further the reasoning processes that sub-
'Jects used to. arr1ve at the responses they gave, another cr1ter1on of. scor—
ing was estab11shed " An attempt was made tS approximate the 1eve1 of c]ass
inclusion comprehen51on at the time of testing The responses and the Just--
ifications g1ven were scored u51ng the fol]owtng 3-category procedure
1- 'No understandlng of class inclusion.
2 - Partia] understand1ng of class 1nc1us1on
3 - RN understanding of c]ass 1nc1us1on | _ |
These criteria for scoring (he test items were devised principally by the -
1nvestigator. the 1atter mo e]]ed from the criteria estab]ished by Inhe]der :

'
’
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and Piaget (1964). An attempt was made to construct criteria that would

provide both a qualitative and a quantitative assessment of the_subjects'

performance. The‘subjects' Justification of their answers were integ-

rated into the scor1ng system This was deemed desirabTe because it would

" indicate the strateg1es that subJects used to reason out their responses

(Appendnx E). | U

Re11ab111ty of Scor1ng L L

\

The 1nvest1gator and two graduate students independently scored

the protocols of a random sample of 4 subjects. from each of 6 groups

v,
Using the 4- category procedure of scoring, 2 scorers scored 4 tests with

.a total number of 24 subjects and the resulting correlations were. .97;

.98;»y;86; .97.  Using the 3-category procedure of scoring; 2 scorers

scored 4 tests wfth a total number of 24»subjects and the resulting corr-

e]ations Were' ;90; .91; .89; These high 1nter—scorer corre]—

- ations prov1de conf1dence that the scores. obtained with both these pro-

? cedures were reasonab1y 1ndependent of who d1d the scoring The scores .

of the 3- category scor1ng procedure were used -in the final ana]yses of

the data

Ind1cat1ons of Test Re11ab111ty

l

. The tests for abstract and close- to- everyday experience items
cannot be said to have been str1ct]y.para11e1 or equiva]ent, but when the
pairs of observations were correTated,lthe'folloving'cOrreTations»nere" |
observed B

1.- Immediate Transfer on Abstract ftems, and
Imediate Transfer on Close-to-everyday-experience 1tems: .70

2. Ten Days Retention on Abstract 1tems. and

Ten Days Retention on Close-to- everyday-experience 1tems: - i70



( s
3. Three Weeks Retention on Abstract items, and :
« Three Weeks Retention on C]ose-to-everydayfexperience items: 72
4. One Month Transfer on Abstract items, and |
One Month Transfer on C]ose to- everyday exper1ence items: 72
_ These corre1at10ns suggest that, were. str1ct1y para]]e] test forms

ava11ab1e, test re11ability coefficients would be well above 70 to 72

P

: Sex D1fferences |
No statisttcaWIy significant~differences were found between the
scores obta1ned by boys when compared with the scores obtained by g1rls Thé
(Qscores for both sexes were!therefore, comblned for the analyses 1n “this study
~ The no-sex d1fference suggests that the development of cogn1t1ve ab1]1t1es ir
c]ass inc]us1on among preoperationa] children. may be heav11y influenced by |
other factors, and that whatever d1fferences there are in the env1ronments of
boys and girls at this age do not affect this concept of cogn1t1ve deve]op- |

v Ament Genera]]y, most stud1es comparing preoperat1ona1 boys and g1rls have

found no sex differences on- P1aget1an concepts

' Observations dur1ngﬁTest1ng Per1od

The techn1ques used dur1ng the tra1n1ng period were a1med at

| "_making the ch1]dren accept that "a1]" the e]ements of an 1tem were a]ways

‘, l more than any subgroup of e]ements in that item It was observed that

‘counting the c]asses A and B and comparing the outcome was one of the very,
1mportant strateg1es that children used to arrive at their responses Thee
detour v1a counting seemed to he]p subjects f1nd the solution to the 1n- .y
clusion prob]em When children. were faced with a class 1nc1usion prob]em,'

. ‘such as, “Are there more fruits or more bananas?" they started by searching



for estimate the quantity of fruits and the quantity of bananas ‘If
they already had such estimates stored in memory, the problem: was so]ved
OtherWise the hi]dren had to generate new quantity estimates (It is here
in the generation of quantity estimates that the trained and the untrained
\jchildren differed cruciaiiy . N
For,some children, the learning process itseif was characterized
by an abrupt switch from incorrect tofcorrect responses. For‘many of fhe
~children, the process was more gradual. It should a]so be stressed that
the training was easy with some subJects but difficult with others 'Forv-
chi]dren who gave correct answers in most of the posttests we might say
there must have been some reai change in the cognitive processes invoived
~ The. step by step procedures used in the training se551ons seemed to have '
' activated these processes | h | R \
' Of special interest to the experimenter, was the observation that
those subJects who had partiCipated in the training programiseemed to en-
'gage themse]ves activeiy 1n the c]ass inc]usion tasks during ‘the finai
, testing periods After a great dea] of effort had been expended by the
‘subJect in working to soive the task and seemingiy, he had grouped the mat-f.
-}eriais 1n every conceivabie way, the chiid wouid often strain to accomp- v
‘,1ish more grouping‘patterns It seemed as Af he thought he couid think of’:
~,more ways in which one c]ass couid be . inciuded in another to form a super- _‘
y tordinate ciass E ‘: | | S - | 'A f
| This was apparentiy not the case with the chiid from the control
~'group More often, this chi]d wouid arrange his’ groupings and be unper- ] f:
‘”ﬁkturbed that he was unab]e to soive the. task in other ways Unlike the chi]d
‘-from the training group, he seemed not to strain for solutions, since theor- :

at eticaiiy, he had not been exposed to opportunities from which to draw In>



o many of the children appeared to take longer in finding the co ‘

A

think of anything else and therefore, could not proceed further

L4

most cases, the chi]d f

e control group stated that he could notg'

Question Wording

'The c]ass inclusion es on was asked in two different‘fonnui-
| ationS' Some of the questions were 'n the “abstract" or more stand-
ardized way of asking class incius n uestions, for exampie, "Are there
more fruits or more apples?", whiie o'he were worded in a more,‘ close-
£6- everyday-experience" form, for examp“ }>f you eat all the bananas‘and».
1 eat all the fruits, who eats more?", The,pro lem in both cases was,
'however; thexsame That 1s, given a class’B fru’ts) made upaof tWO‘SUbf
c]asses»A (3 bananas) and Aﬂ (2 pineappies), the chi‘d was‘asked to com-l
pare the number of objects in subc]ass A with the n bev in who]e c]ass B

 When the ciass inciusion prob]em was given in 1ts tandard form,

f‘ ion, than when the question was given in a more fami]iar way

»

"For \instance,
in response to the question, "Are there more wooden beads or more 'ro__»
beads?"; the chi]d wouid agree that some beads were brown and some we e
- ; white, that there were more brown beads than white beads -and that aiivo' =

', the beads were made of wood But when asked the above question, he wou]d
respond again that there werek"more brown beads because only two are white M

Some childrEn appeared to think that there was a catch 1n the |

question They wou]d look up at the experimenter to make sure this is what
she had asked Nhen the: chiidren seemed doubtfui the experimenter re- o
peated the question, siow]y and c]eariy, and reminded the subject that the =
beads should ail be made of wood, which reassured the chiid and made it

possib]e for: the test to be continued.



. . \
For the responses to the immediate transfer of class inclusion:

Typical correct answers wefe:
More wooden beads-because they are a11'made of wood..

More wooden beads because you count a]] of them, and they
sare all made of wood.

More wooden beads because even the white ones are wood
too ‘ ,

.WOoden neck]ace would be longer because you use all the
‘beads and there are two extra wh1te ones.

Incorrect answers included:

~“More brown beads because there are 18 of them and onTy |
2 . 2 wh1te

' More brown beads because there s a whole bunch of them.
E More brown beads because they seem a]ot more |

Brown ‘necklace would be 1onger because there are a]ot
}more brown beads than wh1te beads iy

A } 'Many of the ch11dren appeared to have f]ashes of 1ns1ght when
| the c]ass 1nc1usion quest1on was’ phrased 1n the more "c]ose to everyday-
"experience" form For 1nstance, the subjacts were presented w1th a co]l- J‘[

fection of 3 oranges and 2 1emons and asked "What wou]d you say 1f you

‘f.wanted to, eat the most ! m*go1ng to eat a11 my oranges or. I m going

. -to eat a]] my fruits?" Nhen the action was thus explicit]y p1aced 1n the :

"”%;future, the ch11dren no longer seemed to regard the result of a menta]

: ”7.’,act10n (putting oranges together, separating then from 1emon

;av-ating them)ﬂdf

"'f :as being equiva]ent to that of a real adtion The ch11dren appeared more :

comfortable w1th questions 1n this form
".For responses to the one month transfer of class 1nc1usion
»Typical correct answers were: | - ‘

o More COWS sitting on their stomachs, because al] of the -
5 cows (white and brown) are sitting on their stomachst :



v

VR o |
More sleepdng cows because all of them are sleeping.

'More grass for the animals because there are 7
animaTs but only 5 are cows.

There are more animals in the woer because there's a

whole bunch of other animals (e.g. ‘rabbits and bears)
which are not. cows. .

Incorrect answers 1nc1uded

More white cows sitting’ on the1r stomachs because I can
see only one brown cow.

More grass for the cows because they eat aTot more.

o More grass. for the cows because there are 5 cows and
- only 2 goats . .

' There are more COWS 1n the world because every farmer
has a cow and you see them everywhere o

Formulation of Tests

Using the 4- category scoring system mean scores for each quest1on"

| were ca]culated These mean scores were then added up over ‘the s1x groups

(SD/CON SD/PIC TU/CON TU/PIC VerbaT and Contro]) to give a totaT of

; means for that question when these totaT mean scores were examined therel,
_was a- c]ear Split between 1tems w1th(means <:TO "abstract" and 1tems with»yl

“';means :>TO, "cTose-to-everyday-experience (Append1x D)

To set up the eight posttests used 1n the analyses the four test_j,:

'fﬁ’fftimes from Immediate Bransfer to One Month Transfer were each spTit 1nto T%f

o abstract" and “c]ose to-everyday-experience"

-

‘Reasons for FaiTure |
| The chi]dren used severaT methods to soTve the cTass 1nc1usion :Tje°_

'probTems, ‘some of wh1ch resulted 1n exceTTent progress. while others seemed;_*

-to Tead to an 1mpasse Chderen who gave 1ncorrect answers and Justific-. o

‘-_ations seemed unabTe to simuTtaneousTy reaTize that. for exampTe, the same o

fappTes which counted as "appTes" also had to count as ”fruits ‘ SeveraT. e



. e

examp]e

6.

children fromgthe no- tra1n1ng group in part1cu1ar were unab]e to overcome
this difficulty. | |
In genera], when the problem of inclusion could not be solved,

the most frequent error was to compare A and A', instead of A and B Forh ,

~ KEV (74 months): |
o Presented w1th 5 cows and 2 goats, the subJect was asked:
"Are there more cows . or. more an1mals?" "More CoWs because there
are 5 of them and on]y 2 goats.” "Would a farmer need more

grass for the cows or for the anlmals?"‘

"More for the cows because there are more cows than goats and

~ cons eat more." o ~;~,.'[ L N

‘ »hTh1s shows that the subject reduced B to At and cou]d n;t:iiErefore, prOAQAA%
aceed to use the same e]ements in two different ways Another subaect for
'examp]e, sa1d that Z"If the cows A eat the grass, then the an1mals B will

J:hhave nothing to eat " Thus B had been reduced t0\A1~(goats) by the con-; F'V

A'gscious subtract1on of A (cows) To make a genuine quantitative compar1son :
“fof the part A and the who]e B the subJects needed to be able to separate E

'j;;B into A and A' (as demonstrated in the training) and st1]1 retain 1ts

;';}1dent1ty, whichomeans the whole B continued to exist even whi]e 1ts compon-;_

B 'ents A and A’ were separated 1n thought

It must be emphasized that 1mmediate feedback as to the correctness:ff

.khhrior incorrectness of.a Subject S response appeared to be a critica] deter-: _]n
_‘.minant Of 1earn1ng this °°mP19X Cognitive skill By Providing adequate “S -
.h';tfeedbaCk SUbJECtS wece encouraged tgggrganize and Pattern their existing f_cf~
_v;:_notions about class 1ﬂ61u510n reasoning Although SUbJects were " genera] o

- comfortable wi th a'll the materia]s used, they seemed to b@mor% actively

e »
n
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1nvo1ved with concrete materia]s which they cou1d manipu]ate. This en-- -

~hanced their attention, memory, and ultimate understanding of the class in-

.clus1on concepts.

e
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CHAPTER SIX

ANALYSES II : MAIN ANALYSES

Summary of One-way Anaiyses of Variance

| One-Way Ana]ysis of Variance was used to test the significance of
‘the differences between the means obtained by subaects in’ the 51x treat-
ment groups The F statistic was used to compare the reiative effect- .V
' iveness of materiais methods and materiais crossed with methods on the
habstract and ciose to- everyday experience posttests
| Summaries of the One- Way Anaiyses of Variance from Immediate@f*”
\Transfer of CTass Inc1u51on to One Month Transfer of CTass Inciusion are
presented in TabTe 2 (materiais) Table 3 (methods), and Table 4 (mater-
5‘iais crossed w1th methods) Overaii significant F ratios were obtained

,f,(P <: OT) for materials, methods, and materiais crossed with methods for ‘

,;;g;each of the eight posttests from Immediate Transfer to One Month Transfer |

”‘of CTass IncTusiqn Chi\square tests of independence on the same data

‘gave simiTar resuits but with higher probabi]ity épe( OQQ? &

Newman Keuis MuTtipTe Comparison of Means ’f'f, -1zvg fﬂfbi",e' g

Since significant overaii F ratios were obtained in the One-way ‘

‘ ‘C~:1Ana1yses of Vari e, the studentized range statistic (Newman KeuTs
'fkf"Method) was used to make comparisons between pairs of means.g The student—

o T;?ized range is defined as “.gi.-the difference between the Targest and the

'fﬁjsmaliest treatment means divided by an estimate of the standard error assoc-f



TABLE 2

'SUMMARY OF ONE-WAY ANALYSES OF VARIANCE (MATERIALS)

FROM IMME IATE TRANSFER TO ONE MONTH TRANSFER

65

o .
© Variable

* Immediate Transfer on
Abstract Items

'Immediate Transfer on
' Close-to-everyday-
" experience Items

" Ten Days' Retentiom on
-~ RAbstract Items

T —

Ten: Days Retention on
Close-to-everyday-
: experience Items

Three Weeks Retentlon on
Abstract Items

"Three Weeks Retention on -,

Close—to-everyday-exper-
1ence Items

One Month Transfer on-
Abstract Items_ o

>J'One Month Transfer ‘on’

Close-to-everyday-
experience Items’

5,434

©7.54%e 0

Y.10%%

7.76%%

7.45%*

' 0.002

0.001°

. 0.001

- 0.001.

0,002

0.0002

' 0.0002

.o

10.0003

N '_




TABLE 3

SUMMARY OF ONE WAY ANALYSES OF V%RIANCE (METHODS)
FROM IMMEDIATE TRANSFER T0 ONE MONTH TRANSFER

Véiiable‘:A

daf

, Immediate Transfer on
Abstract Items}
1Imﬁediate Transfér on’
Close-to—everyday-
C experlence Items

Ten Days Retent;on on
: .. Abstract Items

TenjDaYS-Rétentioﬁ.qn;-'

: Close;t‘o—ev_erydayf e

‘experience Items. -

;'J‘Threé'weeks’RetentionEon- o
- Abstract Items -

Three Weeks Retention.on . |

Close-to—everyday-exper—wj
) ience Items_i

LOne MonthoTransfer oni*'

Abstract ItemSufffE'

:lgOne Month Transfer On}l
' CIOse—to-everydaY*i.,
. experience Items .

4.88%**

5,71%%

5,13+
5,83
(7.42%%

-M,;6;97*§

., 0.004 -

0.002

0.003

0.002 -

0.004

.0.0003 "

0.0005 ;

00006

e

-ﬁ(j';hﬁf ,fi%f":ffMMf;}v'f"" P
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TABLE 4

Ao

* . ' SUMMARY OF ONE-WAY ANALYSES OF VARIANCE (M‘\TERIALS
CROSSED WITH METHODS) FROM IMMEDIATE TRANSFER TO ONE MONTH TRANSFE\‘R

', experience Items

»

i . t) .
Variable daf ¥S ‘ F P
Immediate Transfer on 5 1.95 3.62%  0.007
. Abstract Items - 54 0.54
Inm\ediaite Transfer on . *
. Close~to-everyday- 5 2.24 3.69%*  0.006
experience’ Items - , 54 0.61 : '
‘Ten Days ' Reténtion-on D 2.02 3.52%*  0.008
Abstract Ttems - .54 0.57 ' '
Ten Days Retention on o v S |
Close~to-everyday- . 5 2.39 » 3.79%* ~ 0.005
' experience Items. 54 0.63 '
Three Weeks Retention on 5 1.95 3.62%* 0.007
‘ Abstxact ‘Items 54 0.54
Three Weeks Retention on C, :
Close-to—everyday-exper- - 2.60 - 4.62%% 0,001
: '~ ience Items 54 0.56 ‘ '
one Month Transfer on 5 2.70 4.62%* 0,001
Abstract Items 54 0.58 - :
One Month ‘."rra‘nsfer on
' Close-to-everyday~ -5 2.66 4,58%+ .0.001
54 0.58

* P( Ql '

67

A




68

iated with a singie treatment mean". (Ferguson, 1976, p.297). The means
were rank ordered from Tow to high'and the studentized ranges were obtained
for -all pairs of means Criterion values of Q for comparing two means

were set at the 05 Tevel The foTTowing analyses usedvthese Q values to

examine the questions guiding this study.

I Immediate Transfer of Class Inclusion

The first guiding question in this study that subJects exposed to
a training program through concrete, pictoriai and verbal materiaTs wiTT
“ transfer their acquired Tearning immediate]y to a class inclusion test us-

ing—beads and 'that subjects who received no training wiii be unabTe to do

S0, - received support from a\comparison of pa1rs of means between the treat-
ment groups and the contro] group Separate tests on the Immediate Trans-
fer Test data were carried out for concrete, pictoriaT, verbal, and no-
training'materiais, using the abstract and‘cioseato—everyday-efperience |
items. S o t o | | |
“‘ 1. Materials abTe 5 presents the va]ues of Q for the ordered :
',means obtained on the Immediate Transfer Test using various materials.
: ) j

Significant differences were obtained between the means of the trained sub-

jects using concrete, pictoria], and verbal materiaTs and the means of the

subjects in»the no-training condition No significant differences were

| detected between- the means Of'the subjects trained'using concrete, pictor-

, iaT, and verbal materials themselves. o | | R
_ Expectation Ta that subjects who receive training using concrete,

'pictoriaT and verba] materials wiiﬂ/show a higher level of performance —

.than»the subjects in the control group was supportedg The trained subJects

- .
N . .

. o . o . P4 . '/'
were able to transfer their acquired learning immediately to a class in- ' o :(

'cTusion test using beads.



2. Methods: :The second part of the‘first guiding question that
subjects exposed to a training program through self-discovery, tutorial,
and verbal methods will transfer their learning immediately to a ciass in-
ciusion test u51ng beads, and that subjects exposed to no- training methods

-will be unable to do so, received support from a comparison of pairs of

means between the treatment groups and the control group:

TABLE 5.

'Q VALUES OF THE STUDENTIZED RANGE STATISTIC (MATERIALS)’ FOR
IMMEDIATE TRANSFER ON ABSTRACT AND CLOSE-TO-EVERYDAY-
EXPERIENCE ITEMS

T

_Immediate Transfer on - Immediate Transfer on Close-to-

Abstract Items everyday-experience Items °
NI P v. ¢ . N P Cc W
MEANS |1.0 1.7 2.0 - 2.1 | MEANS |1.1 . 2.0 2.3 2.3
—t s - . — »
NT . 3.49% . 4.49%  5.40% NT © 4.27* 5.69* 5,69%
' | © 1,50 2.00 P lu2 142
v | . 0.50 c . 0.00
. | v )

* p <.05 NI: No-Training; C: Concrete; P: Pictorial; V: Verbal

‘*“f Tabie 6 presents the values of Q for the ordered means obtained

on the Impediate Transfer Test using variois methods . Significant differa,' '

ences were obtained between the means of the trained subjects using se]f-
discovery. tutorial and verbai methods and the means- of the subjects ex-
posed to no- training methods There were no significant differences be-
tween the means of subJects trained using the various methods themselves
Expectation 1b, ‘that subjects who receive training through se]f—

.discovery. tutorial. and verba] methods will show a higher level of per-




vdiscovery methods and pictorial materia]s, tutor1a1 methods and concrete

4materjals, tutorial methods and p1ctor1a1 materials verba] methods and

formance than subjects in the control group was supported. ‘The trained

~ subjects transferred their acquired learning immediately to a class in-

-c]usion'test using beads.

TABLE 6.

Q VALUES OF. THE STUDENTIZED RANGE STATISTIC (METHODS) FOR
IMMEDIATE TRANSFER ON ABSTRACT AND CLOSE-TO- EVERYDAY-
EXPERIENCE ITEMS : .

Immédiate Transfer on - Immedlate Transfer on Close- to-'

Abstract Items . : , ‘ everyday-experlence Items.
N so o v- tu | . |nwNr sp TU . . v
MEANS | 1.0 1.8 2.0 2.1 |mMeans | 1.1 2.1° 2.3 2.3
. A N ~ " “ / - K i . ..
“NT | ©3.70%  4.93% 5,1g* NT | - 4.47*  5.41* 5.65*
SD | . '1.23 148 | sp|  0.94 1.8
v . 0.25 | TU B 0.24

* fp_<:{05 NT: No-Training; SD:V.Self—Discovery; TU; Tutprial;"
V: Verbal. | L

o
2

3. Materials Crossed wi th Methods When mater1als and methods

'jects trained using: se]f-discovery methods ‘and concrete materia]s; self-

iter

obtaiJed between each of the treatment groups and the contro] group 'No

als; and subjejts in the contro] group, sfgnificant differences were

70

~ were combined in the same test to find sign1f1cant differences between sub— |




- 'significant differences occurred when treatment group-means were compared
among themselves. | " ﬁ, o ’

Tab]e 7 presents the va1ues of Q for the ordered means obta1ned‘
on the Immediate Transfer Test using a combinatlon of materla]s and meth-

ods, on the aﬂgtract and close-to- everyday-experience 1tems.

\Vﬂ
' TABLE 7
k Q * VALUES OF THE STUDENTIZED RANGE STATISTIC (MATERIALS AND
METHODS) FOR IMMEDIATE TRANSFER ON ABSTRACT AND : T
‘ - CLOSE-TO- EVERYDAY EXPERIENCE ITEMS ' i
'\‘. ' T ‘ ’
Irmediate Transfer on Abstract Items.
NT : SD/PIC  TU/PIC . SD/CON 'VBL TU/CON
Means | 1.0 1.6 1.8 1.9 2.0 23 - '
NT | 2.59 ‘3.45# | 3.88+ 4.32¢ «  5.61% ‘
SD/PIC R 086 120 173 . 3.02
TU/PIC | S .. 0.43  0.86 . 216 -
swam n L ; 0.43 173~
TU/CON | . | ;L T T |
' ‘ Mediate Transfer on1_Close-to—everyday'—experience' Ttems -
NT  ° SB/PIC  TU/PIC - SD/CON . VBL “",e:U/éQN‘7.':l_ )
Means [ 1.1 1.9 231 22 2.3 . 24 o,
® . NT . 3.25% 4.06*% _4.45* ,"4,86* . 5.27% - | o
%%é SD/PIC - 0.8l 122 1.62 2,03
TU/PICY| . ., 0.1 ol 1.2 o
1 sD/CON | . .04l . o.s.
» o vBL | o 0 0.1
-~ 'TU/CON
* pg.os
NT: No-Traimng; - SD/PIC: Self-Discovery and Plctorlal,
& s TUY/PIC:  Tutorial and Pictorial;  SD/CON: _Self-pisaovery,and‘
o - Co crete; . VBL: Verbal; YTU/CX)_N_- .Tutorial and Concrete -

»,.
%
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11 Ten Days‘Retention of CTass'IncTusion

The next quest1on to be answered in the. present study that sub-

Jects exposed to a tra1n1ng program through concrete, p1ctor1a] and ver— DR

B

ba materiaTs will reta1n the1r ‘Tearning over a Ten- Days per1od*when :'ﬁ‘fbt‘ﬂ}- o
tested on the same materiaTs, and that subJectsiin the. controT group. w1TT ;. |
'not change sign1f1cant1y, was supported ina compar1son of pairs of means
B ‘between the treatment groups and the contro] group. ‘ Separate tests on.
| the Ten Days Retention Test data were carr1ed out for concrete, p1ctor1a1
| verba] and no training materia]s, and on the abstract and clhose- to—everyday-~
._exper1ence items.. | T B | T o g‘
“ T;f Mater1aTs - Tab]e 8 presents the vaTues of Q for the ordered
means obtained on. the Ten Days Retent1on Test us1ng var1ous mater1als
L Stgn1f1cant d1fferences were obta1ned betwgﬁn the means of the tra1ned sub-

Jects us1ng concrete, p1ctor1a1 and verbaT mater1a15 and the means of the -

o z:subJects 1n the contro] group No stgn1f1cant differences were detected

'awhen means of the treatment groups were compared among themselves.1 f }'3;,f”f"

It is cTear from these data that the variety of materia]s emp]oyed

o faci]itate subjects retention of c]ass 1nc1usion Tearning over a Ten Days . if

"-."<f

"fj.;pemd e S \ e
‘ . - 2; hethods To test the questton that subjects exposed to a ttvg ﬁfhif
"tra1n1ng program through se]f discovery, tutoriaT, and verbaT methods wiTT
tfiretain the1r Tearntng over ‘a Ten Days period whi]e the controT group wi]T
. not change sign1f1oant1y. a comparison of pairs of means between the treat, -:b

"mEnt groups and the control group was made This quest1on was supported by '

"stgnificant dtfferences obtained between the means of the trained subjects i

- usjng these methods and the means of the subJects in the controT group, If
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TABLE 8

Q YALUES OF THE STUDENTIZED RANGE STATISTIC (MATERIALS)
FOR TEN DAYS RETENTION ON ABSTRACT AND CLOSE-TO-
...——_ EVERYDAY- EXPERIENCE ITEMS

Ten Days?Retention on. ,' | Ten Days'Retention‘on .
Abstract Items o o ClOse-to-everyday-experieQCe Items

NT P c v - -lwn - Py . c

. MEANS |'1.0 1.8 . 2.1 2.2 [MEANS [ 1.1 2.1. 2.3 2.4

- 4.42%  5.58%  5.82% .
1.6 1.40

NPl 3067% 5.39% s.gex |
RS 1 e 1. 71 220 |
ol T o

aew Z -

- -

. . * P < ,-‘.05)--,.;.4;1;‘_1_'1‘: NO-Traan.ng, P. .P'ictqriali‘,‘f’,_c:: . Concrete; v Ve;'bal ; T

TabTe 9 presents the vaTues of Q for the ordered means obtained on

...'J

'.;j}the Ten Days Retention Test using various methods on the abstract and ciose— |

.to-everyday-experience 1tems | The various methods faciiitated subJects'-""“';

"'”retention of c]ass inc1u51on whiie the controi group did not change signif-~
| ”’31? Materia]s Crossed with Methods A test of the Ten Days Re-

'tention of Ciass Inclusion question is aTso provided by a comparison of

means obtained between subjects trained using a combination of materials

~'?,_and methods. and means of the controT group Significant differences occ--: :'

'i,‘urred between each of the treat