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ABSTRACT 

Th is study was designed to exp lo re s p e c i f i c aspec ts of the r e l a 

t i o n s h i p between language and c o g n i t i o n . Comparisons of a normal popu

l a t i o n wi th popu la t i ons d e f i c i e n t in verba l a b i l i t y p rov ide in fo rma

t i o n re l evan t t o the q u a l i f i c a t i o n of t h i s r e l a t i o n s h i p . In t h i s 

r e s p e c t , B .C . Indian c h i l d r e n were an app rop r i a te group fo r comparison 

wi th normal whi te c h i l d r e n s i nce they are apparent ly d e f i c i e n t in 

verbal development. It was cons idered worthwhi le to determine i f there 

are c o g n i t i v e d i f f e r e n c e s between Indian and white c h i l d r e n and i f there 

a r e , t o determine i f these d i f f e r e n c e s can be a t t r i b u t e d to d i f f e r 

ences in verba l a b i l i t y in the form of verba l med ia t i on . Evidence of 

verba l media t ion i s assumed to be e x e m p l i f i e d in the r e l a t i v e l y g r e a t e r 

ease of execu t ing a R over a NR s h i f t . In a 3 x 2 x 2 f a c t o r i a l 

design i n v o l v i n g age (7,8,9), s h i f t (R-NR) , and e t h n i c group ( I n d i a n -

w h i t e ) , i t was hypothes ized tha t the re would be a s i g n i f i c a n t i n t e r 

a c t i o n between s h i f t and e t h n i c group. 

A t o t a l of s i x t y - s e v e n Indian and f i f t y - o n e white c h i l d r e n was 

i n i t i a l l y t e s t e d . However, n ineteen Indian and th ree wht+e chf fdpen 

f a i l e d to learn the f i r s t d i s c r i m i n a t i o n to c r i t e r i o n w i t h i n the 

l i m i t of one hundred t r i a l s . The d i f f e r e n c e between these p ropo r t i ons 

was h i g h l y s i g n i f i c a n t . Ana lyses were conducted f o r the r e s u l t i n g 

s e l f - s e l e c t e d sample of f o r t y - e i g h t Indian and f o r t y - e i g h t whi te c h i l 

dren who succeeded in a t t a i n i n g the f i r s t c r i t e r i o n and who went on 

to the s h i f t t a s k . On o r i g i n a l l e a r n i n g , there were no s i g n i f i c a n t 

d i f f e r e n c e s o r i n t e r a c t i o n s f o r t h i s s e l f - s e l e c t e d sample. On the 

s h i f t , there was a s i g n i f i c a n t main e f f e c t on ly f o r the s h i f t f a c t o r , 
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w i t h t h e R s h i f t p erformance b e i n g s u p e r i o r t o MR s h i f t p erformance 

f o r both e t h n i c g r o u p s . There were no d i f f e r e n c e s between I n d i a n s and 

w h i t e s i n o v e r a l l p erformance o r i n t h e r e l a t i v e d i f f i c u l t y o f R and 

NR s h i f t s . 

S upplementary a n a l y s e s were performed t o e x p l o r e o t h e r p o s s i b l e 

d i f f e r e n c e s . I t was found t h a t t h e w h i t e c h i l d r e n were r e l a t i v e l y 

c o n s i s t e n t i n t h e speed w i t h which t h e y l e a r n e d both t h e o r i g i n a l d i s 

c r i m i n a t i o n and s h i f t w h i l e , i n c o n t r a s t , t h e I n d i a n c h i l d r e n were 

n o t . Those I n d i a n c h i l d r e n who were " f a s t " i n o r i g i n a l l e a r n i n g became 

" s l o w " on t h e s h i f t , whereas t h o s e who we r e " s l o w " i n o r i g i n a l l e a r n i n g 

became " f a s t " on t h e s h i f t . On t h e b a s i s o f p o s t - e x p e r i m e n t a l 

c a r d s o r t and v e r b a l i z a t i o n t e s t s , i t was a l s o found t h a t t h e shape 

d i m e n s i o n was more s a l i e n t t h a n t h e s i z e d i m e n s i o n and t h a t I n d i a n 

c h i l d r e n were n o t as s u c c e s s f u l i n g i v i n g an a p p r o p r i a t e o v e r t l a b e l 

t o t h e t r i a n g l e c o n c e p t . 

The s p e c i f i c h y p o t h e s i s t h a t t h e r e would be a s i g n i f i c a n t i n t e r 

a c t i o n between s h i f t and e t h n i c group was not s u p p o r t e d . However, i n 

g e n e r a l , t h e r e s u l t s from t h e s u p p l e m e n t a r y a n a l y s e s and t h e f a c t t h a t 

s i g n i f i c a n t l y more I n d i a n t h a n w h i t e c h i l d r e n f a i l e d t o rea c h t h e f i r s t 

c r i t e r i o n s u g g e s t e d t h a t t h e r e wore c o g n i t i v e d i f f e r e n c e s between 

I n d i a n and w h i t e c h i l d r e n . There was no s p e c i f i c e v i d e n c e t o s u p p o r t 

a m e d i a t i o n a l d e f i c i e n c y i n t e r p r e t a t i o n o f t h e s e d i f f e r e n c e s . 
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CHAPTER I 

IMTRODUCTION 

A l t h o u g h an I n t i m a t e r e l a t i o n s h i p between t h e deve lopmen t o f 

l anguage and c o g n i t i v e deve lopmen t Is g e n e r a l l y a c k n o w l e d g e d , t h e r e i s 

l i t t l e c o n c e n s u s c o n c e r n i n g t h e n a t u r e o f t h i s r e l a t i o n s h i p . One 

p r o m i s i n g , bu t as y e t , c o n t r o v e r s i a l a p p r o a c h t o t h i s p r o b l e m Is i n 

t h e d e v e l o p m e n t a l s t u d y o f m e d i a t i o n i n a v a r i e t y o f l e a r n i n g s i t u a 

t i o n s . Of immed ia te i n t e r e s t Is t h e m e d i a t l o n a l d e f i c i e n c y h y p o t h e s i s 

(MDH), w h i c h p r o p o s e s t h a t r e l a t i v e l y e a r l y i n human d e v e l o p m e n t , t h e r e 

i s a s t a g e in w h i c h v e r b a l r e s p o n s e s , a l t h o u g h a v a i l a b l e , do no t s e r v e 

as m e d i a t o r s between e x t e r n a l s t i m u l i and o v e r t r e s p o n s e s ( K e n d l e r 

and K e n d l e r , 1962; Kuenne , 1946; R e e s e , 1962). T h i s h y p o t h e s i s has 

i m p o r t a n t a s s u m p t i o n s and I m p l i c a t i o n s . I t assumes t h a t m e d i a t i o n 

does o c c u r and t h a t m e d i a t i o n Is e s s e n t i a l i n many p r o b l e m s o l v i n g 

t a s k s . A l s o , i t I m p l i e s t h a t m e d i a t i o n i s n e c e s s a r i l y v e r b a l . The 

I m p o r t a n t p r o b l e m s and I s s u e s g e n e r a t e d by t h e MDH a r e q u i t e e v i d e n t . 

How v a l i d i s t h e m e d i a t l o n a l I n t e r p r e t a t i o n o f b e h a v i o u r In c e r t a i n 

p r o b l e m s o l v i n g s i t u a t i o n s ? Is m e d i a t i o n n e c e s s a r I Iy v e r b a l ? 

One a t t e m p t t o f u r n i s h r e l e v a n t I n f o r m a t i o n Is made by H . H . 

K e n d l e r and T . S . K e n d l e r , among t h e f o r e m o s t p r o p o n e n t s o f t h e m e d i a 

t i o n p o s i t i o n . E m p l o y i n g I n f e r e n c e s f rom s t u d i e s i n v o l v i n g r e v e r s a l 

(R) and n o n r e v e r s a l (NR) s h i f t s , t h e y p r e s e n t a s u b s t a n t i a l amount 

o f e v i d e n c e t o s u p p o r t t h e p o s i t i o n o f v e r b a l m e d i a t i o n . T h e i r 

r e s e a r c h i s s i g n i f i c a n t f o r t h e t h e o r e t i c a l c o n c e p t i o n o f t h e r o l e 

o f l anguage i n c o g n i t i v e d e v e l o p m e n t . I t wou ld t h e r e f o r e be w o r t h 

w h i l e t o a s s e s s t h e i r work t h o r o u g h l y . 

I 
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The pr imary ourDose of t h i s t h e s i s i s t o desc r ibe a study in which 

c r o s s - c u l t u r a l comparisons on R and NR s h i f t performance are made. In 

the f o l l o w i n g i n t roduc to ry s e c t i o n , a general framework w i l l be p r o 

v ided by a review of the language-thought issue and a d i s c u s s i o n of the 

MDH. Subsequent ly , the re l evance , r a t i o n a l e , ev idence , and c r i t i c i s m s 

of R and NR s h i f t s t u d i e s w i l l be d i s c u s s e d . More s p e c i f i c a l l y , 

s i n g l e un i t (S-R) and med ia t iona l ( two-stage) i n t e r p r e t a t i o n s of s h i f t 

d i f f e r e n c e s and exper imenta l ev idence f o r and aga ins t media t ion theory 

w i l l be c o n s i d e r e d . F i n a l l y , the reasons f o r s tudy ing B . C . Indian 

c h i l d r e n w i l l be o u t l i n e d and consequen t l y , the hypothes is of the 

exper iment w i l l be made e x p l i c i t . 

Language and Thought 

To say t ha t language and c o g n i t i o n are c l o s e l y r e l a t e d does not 

e x p l a i n the r e l a t i o n s h i p . More s p e c i f i c a l l y , we observe t ha t there 

are q u a l i t a t i v e d i f f e r e n c e s between younger and o l d e r c h i l d r e n in p e r 

formance on- a number o f c o g n i t i v e t asks and t ha t t h i s performance Im

proves concomi tan t ly wi th the a c q u i s i t i o n of language; but we cannot 

make causal In ferences on the bas i s of such o b s e r v a t i o n s . Two d i ve rgen t 

schoo ls of thought seek to c l a r i f y the nature of the language-cogn i 

t i o n r e l a t i o n s h i p . One c la ims tha t the development of c o g n i t i o n .depends 

upon the development of language. The o the r proposes tha t language 

expresses changes o c c u r r i n g in n o n - l i n g u i s t i c c o g n i t i v e development. 

P i a g e t , one of the foremost exponents of the l a t t e r p o s i t i o n , has 

presented much ev idence to support h i s con ten t ions tha t " l a pensde 

precede le langage " ( P i a g e t , 1954, p. 54) and tha t language Is e s s e n 

t i a l l y "a symptom of under l y ing o r i e n t a t i o n " ( F l a v e l l , 1963, p. 271) 
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A more s p e c i f i c statement i s g iven by Bel I i n : 

. . . T h e Geneva group i s committed to the view t ha t 
verba l p rocesses become a r t i c u l a t e d w i th l o g i c a l 
thought on ly a f t e r the development o f (nonverbal ) 
i n f r a l o g i c a l and l o g i c a l schema (Bel I i n , 1965, p. 
319) . 

Qu i te s i m i l a r l y , accord ing t o Bruner (1964) in h i s review of a 

•number of recent exper iments , language i s the u l t ima te stage in a progres

s i v e development of the va r ious modes by which e x p e r i e n t i a l in fo rma

t i o n i s rep resen ted , i n t e g r a t e d , and t rans fo rmed . It Is the t oo l 

by which the c h i l d i s " r e l e a s e d from immediacy" (Bruner , 1964, p. 

14) and enab led t o engage in symbol ic c o g n i t i v e a c t i v i t y . 

In c o n t r a s t , the o the r school o f thought emphasizes the Importance 

of language in the developmental aspec ts of both c o g n i t i v e and p h y s i c a l 

a c t i v i t y (Kend ler and Kend le r , 1962; Kostyuk, 1959; M u l l e r jn« Humphrey 

1951; Reese, 1962; and o t h e r s ) . L u r i a f o r example, draws a t t e n t i o n t o 

the importance of t h i s a b s t r a c t i n g and g e n e r a l i z i n g f unc t i on of 

language . . 

. . . . 11 becomes a l s o a means whereby he ( the c h i l d ) 
o rgan izes h i s own exper ience and regu la tes h i s own 
a c t i o n s . So the c h i l d ' s a c t i v i t y i s mediated through 
words ( L u r i a , 1957, p. 116; a l s o L u r i a , 1959). 

S i m i l a r l y , L i u b l i n s k a y a conc ludes t h a t , 

The i n t r o d u c t i o n of language in to the process of 
v i s u a l d i s c r i m i n a t i o n r e - s t r u c t u r e s the whole a c 
t i v i t y of the ana l yze r and the whole process of sense 
p e r c e p t i o n . . . S i m p l e d i f f e r e n t i a t i n g — d i s c r i m i n a t i n g 
— tu rns i n to a reasoning o p e r a t i o n , t h a t of compar
i n g . The c h i l d learns t o i s o l a t e common and d i s 
t i n g u i s h i n g fea tu res in two s i m i l a r s t i m u l i 
( L i u b l i n s k a y a , 1957, p. 200) . 

One of the outgrowths of the emphasis upon language i s the MDH. 

To r e i t e r a t e , the MDH purpor ts t ha t r e l a t i v e l y e a r l y in human deve lop 

ment, the re i s a stage a t which verba l responses , a l though a v a i l a b l e , 

do not serve as med ia to rs . Two major sources of ev idence are germane 



4 

t o t h i s h y p o t h e s i s . The f i r s t , as i s a p p a r e n t f rom p r e c e d i n g d i s c u s s i o n , 

i n v o l v e s t h e s t u d y o f c h i l d r e n b e f o r e , d u r i n g , and a f t e r t h e a c q u i s i 

t i o n o f l a n g u a g e . To a l a r g e e x t e n t , s t u d i e s u t i l i z i n g t h i s a p p r o a c h 

p r o v i d e i n f o r m a t i o n t h a t i s d i r e c t l y r e l e v a n t t o t h e MDH; many o f 

t h e s e w i l l be d i s c u s s e d in g r e a t e r d e t a i l l a t e r . The s e c o n d m a j o r 

s o u r c e o f e v i d e n c e f u r n i s h e s i n f o r m a t i o n t h a t i s bo th d i r e c t l y and 

I n d i r e c t l y p e r t i n e n t t o t h e MDH. I t i n v o l v e s t h e e x a m i n a t i o n o f v a r i o u s 

p o p u l a t i o n s t h a t a r e , o r a t l e a s t s u p p o s e d l y a r e , d e f i c i e n t i n l anguage 

in o r d e r t o d e t e r m i n e i f c o g n i t i v e d e f i c i e n c i e s e x i s t , and i f t h e y 

d o , t o d e t e r m i n e how d e f i c i e n c i e s i n l anguage a r e r e l a t e d t o d e f i 

c i e n c i e s i n c o g n i t i o n . F o r e x a m p l e , s t u d i e s have i n v e s t i g a t e d 

a p h a s i c s (Humphrey, 1951 , C h . V I M ; J e n k i n s and S c h u e l l , 1964; S c h u e l I 

and J e n k i n s , 1959) and in c o n c e p t - f o r m a t i o n s t u d i e s , dea f c h i l d r e n 

( F u r t h , 1961 and 1964; K a t e s , Ka tes . ,and M i c h a e l , 1962; S o l o v ' y e v , 

I960) and r e t a r d e d c h i l d r e n ( C a m p i o n e , Hyman ,and Zeaman, 1965; Mi I gram 

and F u r t h , 1963 and 1964; Zeaman and H o u s e , 1963 ) . Some o f t h e s e w i l l 

a l s o be c o n s i d e r e d l a t e r . 

A t h i r d p o s s i b l e l i n e o f r e s e a r c h , a s y e t u n e x p l o r e d , bu t g u i t e 

c o n c e i v a b l y p e r t i n e n t t o t h e MDH, l i e s i n t h e s t u d y o f c r o s s - c u l t u r a l 

c o m p a r i s o n s . H e r e , i t wou ld be w o r t h w h i l e f o r e x a m p l e , t o d e t e r m i n e 

i f t he re - a r e c u l t u r a l • d i f f e r e n c e s in p e r f o r m a n c e on v a r i o u s t a s k s c o n 

s i d e r e d t o be i n d i c e s o f c o g n i t i v e f u n c t i o n i n g and t o see i f t h e s e a r e 

r e l a t e d t o d i f f e r e n c e s i n t h e use o f l anguage as a c o g n i t i v e t o o l . 

M e t h o d o l o g i c a l l y , t h e c r o s s - c u l t u r a l a p p r o a c h poses a p r o b l e m b e c a u s e 

t h e c o g n i t i v e t a s k emp loyed must a l l o w i n f e r e n c e s abou t t h e use o f 

l anguage and i t s r e l a t i o n t o m e d i a t i o n , y e t p r e c l u d e t h e p o t e n t i a l l y 

c o n f o u n d i n g e f f e c t s o f d i f f e r e n c e s in t h e l anguages t h e m s e l v e s . I t 
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i s i n t h i s r e s p e c t t h a t t h e c o m p a r i s o n of t h e r e l a t i v e e a s e w i t h w h i c h 

R and NR s h i f t s a r e made, assumes an i m p o r t a n t r o l e . 

R e v e r s a l and N o n r e v e r s a l S h i f t s , and M e d i a t i n g R e s p o n s e s 

The t y p i c a l p r o c e d u r e o f s t u d i e s i n v o l v i n g R and NR s h i f t s c o n s i s t s 

o f p r e s e n t i n g a t w o - c h o i c e d i s c r i m i n a t i o n l e a r n i n g t a s k . U s u a l l y , 

t h e s t i m u l i v a r y s i m u l t a n e o u s l y a l o n g two b i n a r y d i m e n s i o n s . S u b j e c t s 

a r e rewarded f o r r e s p o n d i n g t o one l e v e l on one o f t h e d i m e n s i o n s i n 

each p a i r . A f t e r t h e s u b j e c t l e a r n s t h e I n i t i a l d i s c r i m i n a t i o n t o a 

c r i t e r i o n , t h e r e s p o n s e - r e i n f o r c e m e n t c o n t i n g e n c y i s " s h i f t e d " w i t h o u t 

i n t e r r u p t i o n in s u b s e q u e n t p r e s e n t a t i o n s . In t h e R s h i f t , t h e p r e 

v i o u s l y n e g a t i v e l e v e l w i t h i n t h e same o r o r i g i n a l l y r e i e v a n f d i m e n 

s i o n i s r e i n f o r c e d . In c o n t r a s t , a l e v e l o f t h e d i m e n s i o n I r r e l e v a n t 

i n o r i g i n a l l e a r n i n g ( t h e i n i t i a l d i s c r i m i n a t i o n ) i s r e i n f o r c e d in 

t h e NR s h i f t 1 ( s e e F i g u r e I, p. 6 ) . 

P r e c i s e l y what p r e d i c t i o n s a r e made as t o t h e r e t a t i v e e a s e w i t h 

w h i c h a s h i f t i s l e a r n e d depends upon t h e t h e o r e t i c a l p o s i t i o n a d o p t e d . 

On one h a n d , s t r i c t S -R o r s i n g l e - u n i t t h e o r y p r e d i c t s t h a t t h e NR 

s h i f t Is more e a s i l y a c q u i r e d t h a n an R s h i f t s i n c e some o f t h e c o r r e c t 

r e s p o n s e s i n t h e NR s h i f t were p r e v i o u s l y r e i n f o r c e d in o r i g i n a l 

l e a r n i n g , whereas none o f t h e c o r r e c t responses i n t h e R s h i f t was e v e r 

r e i n f o r c e d i n o r i g i n a l l e a r n i n g . T h e r e f o r e , t h e h a b i t s t r e n g t h o f 

t h e " c o r r e c t " r e s p o n s e i s s t r o n g e r i n a NR t h a n in an R s h i f t a t t h e 

t i m e o f t h e a t t a i n m e n t o f t h e c r i t e r i o n f o r t h e f i r s t d i s c r i m i n a t i o n 

( H u n t , 1962; K e n d l e r and K e n d l e r , 1962 ) . A l s o , where t h e number o f 

' Some s t u d i e s , e . g . , Camp i one et_ aj_. (1965) p r o v i d e o t h e r d e f i n i t i o n s 
f o r t h e v a r i o u s s h i f t s ' w h i c h , f o r p r e s e n t p u r p o s e s , need no t be 
d i s c u s s e d . 
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F i r s t Second 
D i s c r i m i n a t i o n D i s c r i m i n a t i o n 

F i g . I. Examples of a reve rsa l and nonreversa l s h i f t 
(from Kendler and Kend le r , 1962, p. 5 ) . 

a s s o c i a t i o n s between i n i t i a t i n g s t i m u l i and o v e r t t e rm ina t i ng responses 

is c a l c u l a t e d , " r e v e r s a l s h i f t s w i l l a f f e c t more a s s o c i a t i o n s and 

t h e r e f o r e be more d i f f i c u l t than non- reversa l s h i f t s " (Goss, 1961, p. 

259) . On the o the r hand, the two-stage media t ing response theory 

advanced p r i m a r i l y by H.H. Kendler and T . S . Kendler In connec t ion wi th 

R and NR s h i f t s , p r e d i c t s t ha t where media t ion does o c c u r , R s h i f t s 

are e a s i e r t o learn than NR s h i f t s . Here , the same mediated response 

may be u t i l i z e d in both o r i g i n a l l ea rn ing and the R s h i f t . However, 

a new mediated response d i f f e r i n g f rom, and r e p l a c i n g the one employed 

in o r i g i n a l l e a r n i n g , must be acqu i red in a NR s h i f t . Th i s renders 

the NR s h i f t more d i f f i c u l t where media t ion i s ope ra t i ng (Hunt, 1962; 

Kendler and Kend le r , 1962). One o b j e c t i o n to t h i s i n t e r p r e t a t i o n Is 

t ha t the g r e a t e r d i f f i c u l t y in NR s h i f t s can be accounted f o r in terms 

of p a r t i a l re in forcement ( i . e . , " f o r t u i t o u s " re in forcement on one 
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l e v e l o f t h e i r r e l e v a n t d i m e n s i o n i n o r i g i n a l l e a r n i n g , wh i ch l e v e l 

becomes r e l e v a n t bu t n e g a t i v e i n t h e NR s h i f t ) . 

S t u d i e s by Buss (1956) and K e n d l e r , K e n d l e r , and W e l l s ( I 960 ) a t 

tempt t o d e a l w i t h t h i s o b j e c t i o n by e l i m i n a t i n g one d i m e n s i o n i n 

e i t h e r o r i g i n a l l e a r n i n g ( B u s s , i 956) o r s h i f t l e a r n i n g . ( K e n d l e r e_t 

a I., I 9 6 0 ) . T h i s m a n i p u l a t i o n , h o w e v e r , d e s t r o y s t h e c o n t i n u i t y b e 

tween o r i g i n a l l e a r n i n g and t h e s h i f t and p r o b a b l y commun ica tes t o t h e 

s u b j e c t t h a t s o m e t h i n g has been c h a n g e d . I t may even a i d some s u b 

j e c t s i n f o c u s s i n g upon t h e r e l e v a n t d i m e n s i o n ( a l t h o u g h t h i s wou ld 

be c o n s t a n t f o r bo th R and NR s h i f t s ) , 

Me<jf I a t i o n a l i n t e r p r e t a t i o n s o f s h i f t p e r f o r m a n c e o t h e r t h a n t h e 

v e r b a l m e d i a t i o n a p p r o a c h a r e p o s s i b l e . House and Zeaman ( 1 9 6 2 ) , 

M i l g r a m and F u r t h ( 1 9 6 4 ) , and Y o u n i s s ( 1 9 6 4 ) , f o r e x a m p l e , s u g g e s t 

t h a t d i f f e r e n c e s between R and NR s h i f t s can be e x p l a i n e d i n t e rms o f 

t h e o b s e r v i n g r e s p o n s e t h e o r y p r o p o s e d by Wycko f f (1952) and more 

r e c e n t l y r e v i e w e d by S t o l l n i t z ( 1 9 6 5 ) . A n o t h e r i n t e r p r e t a t i o n o f 

R and NR s h i f t l e a r n i n g i s made by Zeaman and House (1963) and 

M a c k i n t o s h ( 1 9 6 5 ) . They a t t r i b u t e a p r i n c i p a l r o l e t o t h e c o n c e p t 

o f s e l e c t i v e a t t e n t i o n —• i n e f f e c t , t h e " i n t e r n a l " e q u i v a l e n t o f 

" e x t e r n a l " o r i e n t i n g o r o b s e r v i n g r e s p o n s e s . F i n a l l y , t h e r e i s t h e 

p e r c e p t u a l m e d i a t i o n a p p r o a c h . T h i s p r o p o s e s t h a t p e r c e p t u a l responr-

s e s , l i k e c u e - p r o d u c i n g v e r b a l r e s p o n s e s , can s e r v e as m e d i a t o r s b e 

tween o v e r t i n i t i a t i n g s t i m u l i and o v e r t t e r m i n a t i n g r e s p o n s e s ( M a r s h , 

1964; M c C o n n e l l , 1 9 6 4 ) . I t i s i m p o r t a n t t o n o t e t h a t t h e s e i n t e r 

p r e t a t i o n s a r e no t n e c e s s a r i l y i n c o m p a t i b l e w i t h , and fn f a c t may be 

comp lemen ta ry t o , t h e v e r b a l m e d i a t i o n p o s i t i o n . 



Both t h e S -R and t h e m e d i a t e d - r e s p o n s e S-R p o s i t i o n s a r e 

d i a g r a m a t i c a l l y r e p r e s e n t e d In F i g u r e 2 . I t i s i n t e r e s t i n g t o n o t e 

SINGLE UNIT THEORY 

R e v e r s a l S h i f t N o n r e v e r s a l S h i f t 

S r 
s i ze s i z e . 

-ae 

sma I I 

MED I ATIONAL THEORY 

R 
I arc ie S / s i ze 

R \ 
sma I 

b r i q h t -
ness 

s i ze 

I arge 

b I ack 

R 
I arqe 

R 
S b r i g h t -

n e s s 

w h i t e 

b lack 

F i g . 2 . A s i n g l e u n i t and m e d i a t i o n a l S-R a n a l y s i s o f a 
r o v e r s ? I and n o n r e v e r s a l s h i f t ( f r om Ken.-Mer and 
KenHlo r - , 1952, p . 6 ) . 

i n p a s s i n g t h a t t h e m e d i a t i n g c u e - p r o d u c i n g r e s p o n s e " r - - s " 

( u s u a l l y assumed t o be v e r b a l ) i s e s s e n t i a l l y t h e a n a l o g u e o f a num

b e r o f e x p l a n a t o r y c o n s t r u c t s evoked t o a c c o u n t f o r more comp lex 

b e h a v i o r , e . g . , H u l l ' s " p u r e s t i m u l u s a c t ' ' ( H u n t , 1962; K e n d l e r and 

K e n d l e r , 1 9 6 2 ) . 

S u p p o r t f o r t h e h y p o t h e s i s o f v e r b a l m e d i a t i o n i s q u i t e s u b s t a n 

t i a l . M u s s e n , f o r e x a m p l e , s t a t e s t h a t : 

S k i l l i n c o n c e p t f o r m a t i o n i s c l o s e l y l i n k e d t o t h e 
a c q u i s i t i o n o f l a n g u a g e , p a r t i c u l a r l y t o l a b e l l i n g . 
A f t e r he has l e a r n e d t h e names o r l a b e l s a p p l i e d t o 
o b j e c t s o r e v e n t s , a c h i l d i s l i k e l y t o r e a c t i n t h e 
same way t o a I I s t i m u l i h a v i n g t h e same l a b e l s . T h i s 
i s known as v e r b a l m e d i a t i o n o r m e d i a t e d g e n e r a l i z a t i o n . 
Numerous e x p e r i m e n t s d e m o n s t r a t e t h a t s u c h m e d i a t i o n 
i s o f paramount i m p o r t a n c e i n c o n c e p t f o r m a t i o n , 
p r o b l e m s o l v i n g , t h i n k i n g and l e a r n i n g ( M u s s e n , 1963, 
D. 3 7 ) . 
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Some o f t h e e x p e r i m e n t s referred t o by Mussen a r e reviewed by Reese 

( 1 9 6 2 ) , who f i n d s c o r r o b o r a t i o n f o r t h e h y p o t h e s i s t h a t v e r b a l m e d i a 

t i o n i s a f u n c t i o n o f age l e v e l no t o n l y In R and NR s h i f t s t u d i e s , 

bu t a l s o in s t u d i e s o f t r a n s p o s i t i o n and d i s c r i m i n a t i o n s e t s . The 

r e s u l t s o f o t h e r s t u d i e s a l s o t e s t i f y t o t h e i m p o r t a n c e o f v e r b a l 

m e d i a t i o n ( G o s s , 1961 ; L a c e y , 1961 ; M a r s h , 1964 ) . However , t h e most 

c o n c e r t e d and c o n s i s t e n t l i n e o f r e s e a r c h e v i d e n c e i s p r e s e n t e d by 

t h e K e n d l e r s . 

U s i n g t h e s h i f t m e t h o d o l o g y in a s e r i e s o f e x p e r i m e n t s , t h e 

K e n d l e r s and o t h e r s f i n d t h a t t h e r e a r e p r o g r e s s i v e l y c h a n g i n g d i f f e r 

e n c e s t h r o u g h age l e v e l s i n t h e e a s e w i t h wh i ch R and NR s h i f t s a r e 

l e a r n e d ( K e n d l e r , H . H . , 1965; K e n d l e r , K e n d l e r , and L e a r n a r d , 1962; 

R e e s e , 1 9 6 2 ) . They s u g g e s t t h a t t h e s e d i f f e r e n c e s e x t e n d t h r o u g h t h e 

p h y l o g e n e t i c s c a l e ( K e n d l e r , H . H . , 1965; K e n d l e r , T . S . , 1961) and t h a t 

t h e changes a p p e a r t o be c o n c o m i t a n t w i t h t h e deve lopmen t o f v e r b a l 

2 

f a c i l i t y . More s p e c i f i c a l l y , t h e r e i s e v i d e n c e t h a t : ( I ) i n f r a human 

s u b j e c t s ( r a t s ) l e a r n MR s h i f t s more r e a d i l y t h a n R s h i f t s ( K e l l e h e r , 

1 9 5 6 ) ; (2) c h i l d r e n a t p r e - s c h o o l and k i n d e r g a r t e n age who l e a r n t h e 

i n i t i a l d i s c r i m i n a t i o n q u i c k l y in c o m p a r i s o n w i t h s i m i l a r l y - a g e d 

c h i l d r e n who l e a r n s l o w l y , p e r f o r m b e t t e r i n t h e R c o n d i t i o n w h i l e 

c h i l d r e n who l e a r n t h e i n i t i a l d i s c r i m i n a t i o n s l o w l y p e r f o r m b e t t e r i n 

t h e NR c o n d i t i o n ( K e n d l e r and K e n d l e r , 1 9 5 9 ) ; a l s o , (3) n u r s e r y - s c h o o l 

aged c h i l d r e n l e a r n t h e NR s h i f t f a s t e r ( K e n d l e r e t a_L . I 9 6 0 ) , w h i l e 

_ 
H . H . K e n d l e r ( 1 9 6 5 ) , h o w e v e r , c a u t i o n s a g a i n s t t h e s i m p l e c o n c l u s i o n 

t h a t such changes be a t t r i b u t e d o n l y t o t h e a c q u i s i t i o n o f v e r b a l l a b e l s . 
C o n f r o n t e d w i t h a number o f a l t e r n a t i v e e x p l a n a t i o n s ( t o be m e n t i o n e d 
l a t e r i n t h i s p a p e r ) , he c o n t e n d s t h a t o b s e r v i n g r e s p o n s e and s e l e c t i v e 
a t t e n t i o n t h e o r i e s a r e c o m p a t i b l e w i t h h i s own i n t e r p r e t a t i o n s . 
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o l d e r k i n d e r g a r t e n and f i r s t g r a d e c h i l d r e n l e a r n t h e R s h i f t f a s t e r , 

and f i n a l l y , (4) c o l l e g e s t u d e n t s l e a r n R s h i f t s more e a s i l y t h a n t h e y 

l e a r n NR s h i f t s ( B u s s , 1953; K e n d l e r and D ' A m a t o , 1 9 5 5 ) . 

A l t h o u g h t h e s e f i n d i n g s p r o v i d e r e a s o n a b l y c o n v i n c i n g s u b s t a n t i a 

t i o n f o r m e d i a t e d - r e s p o n s e S-R t h e o r y , t h e y a r e c o n t r a d i c t e d by n e g a 

t i v e , a l t h o u g h somewhat i s o l a t e d , r e s u l t s ( I s s a c s and D u n c a n , 1962; 

O ' C o n n e l l , 1964 ) . F u r t h e r m o r e , some o f t h e a s p e c t s o f t h e MDH p o s i 

t i o n a r e s u s c e p t i b l e t o o t h e r c r i t i c i s m s . Y o u n i s s and F u r t h (1963) 

f o r e x a m p l e , d i s p u t e m e d i a t i o n a l r e s p o n s e i n t e r p r e t a t i o n s o f K e n d l e r s ' 

and R e e s e ' s d a t a and d e s c r i b e t h e m e d i a t i o n a l d e f i c i e n c y h y p o t h e s i s 

(MDH) a s , "an o v e r - s i m p l i f i c a t i o n o f a comp lex i s s u e " ( Y o u n i s s and 

F u r t h , 1963, p . 5 0 1 ) . They o b j e c t t h a t Reese ( 1 9 6 2 ) , i n h i s a t t e m p t 

t o e s t a b l i s h a c a s e f o r m e d i a t e d S -R t h e o r y , makes no e f f o r t t o i n t e 

g r a t e o r a t l e a s t t a k e a c c o u n t o f P i a g e t ' s t h e o r y and r e s e a r c h . S i n c e 

t h e Geneva s c h o o l r e p r e s e n t s one o f t h e m a j o r t h e o r i e s o f d e v e l o p m e n t , 

t h i s seems , i n d e e d , t o be a s e r i o u s o m i s s i o n . 

Y o u n i s s and F u r t h (1963) base t h e i r c r i t i c i s m s on e v i d e n c e f rom 

t h e s t u d y o f t h e d e a f . In a r e v i e w o f t h i s e v i d e n c e , F u r t h (1964) 

a t t e m p t s t o r e f u t e o r d i s p e l common n o t i o n s r e g a r d i n g v e r b a I - c o n c e p 

t u a l d e f i c i t s . He a r g u e s t h a t t h e r e i s l i t t l e o r no d i f f e r e n c e b e 

tween dea f and h e a r i n g s u b j e c t s i n p e r f o r m a n c e on c e r t a i n c o n c e p t u a l 

t a s k s d e s p i t e t h e a p p a r e n t l a c k o f a l anguage s y s t e m i n dea f s u b j e c t s , 

and he c o n c l u d e s t h a t : 

(a) Language does no t i n f l u e n c e i n t e l l e c t u a l d e v e l o p 
ment i n any d i r e c t , g e n e r a l , o r d e c i s i v e way. (b) 
The i n f l u e n c e o f l anguage may be i n d i r e c t o r s p e c i f i c 
and may a c c e l e r a t e i n t e l l e c t u a l d e v e l o p m e n t : by p r o 
v i d i n g t h e o p p o r t u n i t y f o r a d d i t i o n a l e x p e r i e n c e 
t h r o u g h g i v i n g i n f o r m a t i o n and exchange o f i d e a s and 
by f u r n i s h i n g ready s y m b o l s (words ) and l i n g u i s t i c 
h a b i t s i n s p e c i f i c s i t u a t i o n s . ( F u r t h , 1964, p . 160) 
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T h u s , 

The a b i l i t y f o r i n t e l l e c t i v e b e h a v i o r i s seen as 
l a r g e l y i n d e p e n d e n t o f l anguage and m a i n l y s u b 
j e c t t o t h e g e n e r a l e x p e r i e n c e o f . l i v i n g ( F u r t h , 
1954, p . 162) 

F u r t h ' s c a s e , h o w e v e r , i s no t so c o m p e l l i n g as t o e s c a p e c r i t i c i s m , f o r 

as B l a n k (1965) p o i n t s o u t , t h e dea f o f t e n do p o s s e s s some fo rm o f a 

s p e c i a l l y - t r a i n e d v e r b a l s y s t e m . 

K a t e s e t aj_. (1963) a l s o p r e s e n t e v i d e n c e i n wh i ch dea f s u b j e c t s 

a r e compared w i t h h e a r i n g s u b j e c t s . In d o i n g s o , t h e y a d v o c a t e t h a t 

t h e t e s t s o f t h e c o g n i t i v e p r o c e s s e s must be a b l e t o s e p a r a t e v e r b a l 

f rom n o n - v e r b a l i n f l u e n c e s upon p e r f o r m a n c e . C o n s i s t e n t w i t h P i a g e t ' s 

c o n c e p t i o n , t h e y d e m o n s t r a t e a d i s s o c i a t i o n between t h e p r o c e s s e s o f 

c a t e g o r i z a t i o n and v e r b a l i z a t i o n . C o n s e q u e n t l y , d e t e r m i n i s t i c i n t e r 

p r e t a t i o n s o f t h e r o l e o f l anguage i n c o g n i t i o n a r e r e j e c t e d i n f a v o r 

o f a more mode ra te p o s i t i o n . H e r e , l anguage does n o t d e t e r m i n e , bu t 

r a t h e r i n f I u e n c e s , I i m i t s , and p o s s i b l y m o d i f i e s c o g n i t i o n . Of e s p e c i a l 

n o t e i s t h e i r f i n d i n g t h a t t h e r e a r e few d i f f e r e n c e s , i f a n y , between 

dea f and h e a r i n g a d u l t s . W i t h a g e , e d u c a t i o n , and e x p e r i e n c e t h e n , 

even t h e d i f f e r e n c e s in v e r b a l i z a t i o n a t t e n u a t e t o t h e p o i n t o f I n s i g -

n i f i c a n c e . 

S t u d i e s o f t h e dea f p r o v i d e an i n t e r e s t i n g s o u r c e o f i n f o r m a t i o n 

s i n c e t h e y dea l w i t h a p o p u l a t i o n t h a t does no t p o s s e s s a command o f 

v e r b a l r e s p o n s e s . However , i t i s e s s e n t i a l t o remember t h a t t h e dea f 

dc_ p o s s e s s o t h e r e f f e c t i v e fo rms o f l anguage and c o m m u n i c a t i o n . In 

t h i s r e s p e c t , s t u d i e s o f t h e dea f do no t c l e a r l y r e f u t e t h e v e r b a l 

m e d i a t i o n p o s i t i o n . 
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The I n d i a n s o f S r i t i s h C o l u m b i a : A S u b - C u l t u r e f o r S tudy 

W i t h i n t h e n o r m a t i v e f ramework o f t h e w h i t e C a n a d i a n p o p u l a t i o n , 

t h e B . C . I n d i a n s , as a s u b - c u l t u r a l g r o u p , c o n s t i t u t e a m a j o r s o c i a l 

p r o b l e m bo th in t h e i r l a c k o f s u c c e s s i n a s s i m i l a t i o n and i n t h e i r 

h i g h r a t e o f s o c i a l d e v i a n c e . One p o s s i b l e a r e a f o r i n v e s t i g a t i o n 

t o d e t e r m i n e t h e f a c t o r s r e l e v a n t t o t h i s p r o b l e m i s t h e g e n e r a l a r e a 

o f c h i l d h o o d l e a r n i n g , f o r i t i s d u r i n g c h i l d h o o d t h a t t h e norms o f 

t h e dominan t s o c i e t y a r e most e f f e c t i v e l y i n s t i l l e d . I t i s commonly 

o b s e r v e d t h a t B . C . I n d i a n c h i l d r e n do no t compare f a v o r a b l y w i t h t h e i r 

w h i t e C a n a d i a n c o u n t e r p a r t s i n a c a d e m i c e n d e a v o u r s . They a r e , on t h e 

a v e r a g e , one o r two y e a r s o l d e r t h a n t h e w h i t e c h i l d r e n i n t h e same 

g r a d e and even t h e n r a r e l y a c h i e v e s u p e r i o r g r a d e s . T h e i r a t t e n d a n c e 

i s g e n e r a l l y p o o r ( e x c e p t , o f c o u r s e , in r e s i d e n t i a l s c h o o l s ) and 

r e l a t i v e l y few p r o c e e d t o u n i v e r s i t y . 

Among t h e f a c t o r s wh i ch may be i n t e r f e r i n g w i t h t h e more e f f e c 

t i v e f u n c t i o n i n g o f t h e I n d i a n c h i l d i n a f o r m a l a c a d e m i c s e t t i n g , 

m o t i v a t i o n a l , e m o t i o n a l , and p e r s o n a l i t y v a r i a b l e s have been i n v e s t i g a 

t e d by Cameron ( 1 9 6 4 ) , Cameron and S to rm ( 1 9 6 5 ) , S to rm ( 1 9 6 4 ) , and 

o t h e r s . Howeve r , s p e c i f i c c o g n i t i v e v a r i a b l e s such as t h e use o f 

v e r b a l m e d i a t i o n a l h y p o t h e s e s in p r o b l e m - s o l v i n g s i t u a t i o n s have no t 

y e t been s t u d i e d . I t i s r e a s o n a b l e t o suppose t h a t t h e e f f e c t i v e n e s s 

w i t h wh i ch v e r b a l m e d i a t i o n a l h y p o t h e s e s a r e u t i l i z e d in t h e s o l u t i o n 

o f c o n c e p t u a l p r o b l e m s , and in f a c t , w h e t h e r o r no t such m e d i a t i o n i s 

emp loyed a t a l l , r e f l e c t s t h e d e g r e e t o w h i c h t h e c u l t u r a l m i l i e u 

e n c o u r a g e s and f a c i l i t a t e s t h e l e a r n i n g o f c o n c e p t s , e . g . , i n t h e 

f o s t e r i n g o f games , t o y s , o r a c t i v i t i e s i n v o l v i n g c h o i c e s , s t r a t e g i e s , 

and c o n c e p t s . In t h e r e l a t i v e l y c u I t u r a I I y - i m p o v e r i s h e d e n v i r o n m e n t 
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o f t h e p r e d o m i n a n t l y r u r a l B.C. I n d i a n s , t h e r e a p p e a r t o be few 

o c c a s i o n s t o s t i m u l a t e such c o n c e p t u a l d e v e l o p m e n t . 

The H y p o t h e s i s 

The h y p o t h e s i s o f t h i s s t u d y i s t h a t on a R-NR s h i f t t a s k , t h e r e 

w i l l be a s i g n i f i c a n t i n t e r a c t i o n between s h i f t and c u l t u r a l g r o u p s 

in s h i f t l e a r n i n g , i . e . , , ( i n t h e most c l e a r - c u t c a s e ) on a R s h i f t , 

I n d i a n c h i l d r e n w i l l r e q u i r e more t r i a l s t o c r i t e r i o n t h a n w h i t e 

c h i l d r e n o f t h e same a g e , bu t on a NR s h i f t , t h e I n d i a n c h i l d r e n w i l l 

r e q u i r e f e w e r t r i a l s t o c r i t e r i o n t h a n w h i t e c h i l d r e n . In a d v a n c i n g 

t h i s h y p o t h e s i s , a number o f a s s u m p t i o n s a r e made. I t i s assumed t h a t 

t h e r e w i l l be no d i f f e r e n c e s i n o r i g i n a l l e a r n i n g . F u r t h e r m o r e , i n 

r e l a t i n g t h i s h y p o t h e s i s t o t h e q u e s t i o n s o f l anguage and m e d i a t i o n , 

i t i s a s s u m e d : t h a t t h e g r e a t e r e a s e o f e x e c u t i n g a R as compared t o 

a NR s h i f t i s e v i d e n c e o f m e d i a t i o n ; t h a t t h i s m e d i a t i o n i s v e r b a l ; and 

t h a t I n d i a n c h i l d r e n a r e v e r b a l l y d e f i c i e n t . 

In a d d i t i o n t o t h e s e a s s u m p t i o n s , c e r t a i n q u a l i f i c a t i o n s must be 

made w i t h r e g a r d t o t h e l a c k o f s p e c i f i c i t y o f t h e h y p o t h e s i s . The 

fo rm o f t h e i n t e r a c t i o n p r e d i c t e d i s r e l a t i v e l y u n s p e c i f i e d s i n c e i t 

i s d i f f i c u l t t o know e x a c t l y how t h e I n d i a n c h i l d r e n w i l l p e r f o r m , 

e s p e c i a l l y on t h e s h i f t . I t i s p o s s i b l e , f o r e x a m p l e , t h a t g i v e n t h e 

i n t e r a c t i o n between s h i f t and e t h n i c g r o u p , t h e a b s o l u t e d i f f e r e n c e 

between R and NR s h i f t p e r f o r m a n c e i s t h e same f o r bo th I n d i a n and 

w h i t e c h i l d r e n . Howeve r , i t i s a l s o p o s s i b l e t h a t t h e d i f f e r e n c e 

between R and NR s h i f t p e r f o r m a n c e i s s i m p l y l e s s f o r t h e I n d i a n c h i l 

d ren t h a n f o r w h i t e c h i l d r e n . 

U s i n g y o u n g e r c h i l d r e n between t h e ages o f f o u r and s e v e n i n c l u 

s i v e l y o u g h t t o p r o v i d e t h e i d e a l and most d i r e c t t e s t o f t h e h y p o -
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t h e s i s s i n c e t h e p o s t u l a t e d age o f t r a n s i t i o n f rom s i n g l e u n i t to 

m e d i a t i o n a l r e s p o n d i n g i s a round t h e n u r s e r y s c h o o l - k i n d e r g a r t e n age 

( K e n d l e r 1965; K e n d l e r , and K e n d l e r , 1962). U n l e s s o t h e r f a c t o r s 

a r e o p e r a t i n g , most c h i l d r e n beyond s i x y e a r s o f age e x e c u t e a R 

s h i f t w i t h r e l a t i v e l y g r e a t e r e a s e t h a n a NR s h i f t . U n f o r t u n a t e l y , 

y o u n g e r I n d i a n c h i l d r e n In t h e f o u r - t o - s i x y e a r o l d age c a t e g o r y a r e 

no t r e a d i l y a v a i l a b l e f o r t h i s s o r t o f i n v e s t i g a t i o n . The i d e a l 

s i t u a t i o n i s , t h e n , p r e c l u d e d . N e v e r t h e l e s s , some i n f o r m a t i o n can be 

o b t a i n e d f rom t h e s t u d y o f c h i l d r e n i n t h e s e v e n - t o - n i n e age r a n g e . 

In a d d i t i o n t o t h e p o s s i b i l i t y t h a t I n d i a n c h i l d r e n n e v e r s u c c e s s f u l l y 

l e a r n t o m e d i a t e , i t i s a l s o c o n c e i v a b l e t h a t I n d i a n c h i l d r e n a r e 

s l o w , compared t o w h i t e c h i l d r e n , i n d e v e l o p i n g t h e a b i l i t y t o employ 

v e r b a l m e d i a t i o n a l h y p o t h e s e s In p r o b l e m - s o l v i n g . D e m o n s t r a t i o n o f 

m e d i a t i o n by Ind ian ' c h i l d r e n i n any age g roup wou ld e l i m i n a t e t h e 

p o s s i b i l i t y t h a t I n d i a n c h i l d r e n n e v e r s u c c e s s f u l l y l e a r n t o m e d i a t e , 

whereas t h e d e m o n s t r a t i o n o f m e d i a t i o n o n l y i n n i n e o r even i n bo th 

e i g h t and n i n e y e a r o l d c h i l d r e n wou ld s u p p o r t t h e p o s s i b i l i t y t h a t 

I n d i a n c h i l d r e n a r e s l o w i n d e v e l o p i n g m e d i a t i o n a l a b i l i t i e s . The 

f a i l u r e t o d e m o n s t r a t e m e d i a t i o n wou ld c a s t doub t upon t h i s l a t t e r 

p o s s i b i l i t y and i n c r e a s e t h e l i k e l i h o o d t h a t I n d i a n c h i l d r e n n e v e r 

s u c c e s s f u l l y l e a r n t o m e d i a t e . Howeve r , t h i s l a s t c o n c l u s i o n wou ld - r e 

q u i r e t h e e x a m i n a t i o n o f o l d e r age g r o u p s f o r c o n f i r m a t i o n . T h u s , 

a l t h o u g h age i s i n c l u d e d as a t h r e e - 1 eve I led f a c t o r , no e x p l i c i t h y p o 

t h e s e s c o n c e r n i n g i t a r e f o r m a l l y p r o p o s e d . 



CHAPTER I I 

METHOD 

Sub jec ts 

A t o t a l of s ix tyr -seven Indian c h i l d r e n and f i f t y - o n e whi te c h i l d r e n 

were t e s t e d . Nineteen of the s i x t y - s e v e n Indian c h i l d r e n and th ree of 

the f i f t y - o n e whi te c h i l d r e n f a i l e d to reach the f i r s t c r i t e r i o n (ten 

consecu t i ve o r four teen out of f i f t e e n r e i n f o r c e d responses) w i t h i n one 

hundred t r i a l s . The re fo re , they cou ld not be inc luded in the complete 

exper iment . Th is means t ha t f o r t y - e i g h t Indian and f o r t y - e i g h t whi te 

c h i l d r e n s u c c e s s f u l l y completed the o r i g i n a l l ea rn ing task and went on 

to the s h i f t l ea rn ing t a s k . The Indian sample, g e n e r a l l y one o r two 

academic years behind the whi te sample, was drawn from th ree pa roch ia l 

schoo ls (A lbe rn i Indian R e s i d e n t i a l S c h o o l , M i s s i o n Indian R e s i d e n t i a l 

S c h o o l , and S t . P a u l ' s Indian Day School ) and one s e c u l a r school 

(Southlands Elementary School) wh i le the whi te sample was drawn from 

two s e c u l a r schoo ls (Lord K i t chene r Elementary School and Southlands 

Elementary S c h o o l ) . 

Design 

Each e t h n i c group was composed of twen ty - fou r males and twenty-

four females d i s t r i b u t e d e q u a l l y among the th ree age l e v e l s . Thus, 

except f o r grade l e v e l , the two groups were matched f o r age and sex . 

P r i o r to the exper iment , each c h i l d was ass igned to e i t h e r the R o r 

the MR group. Except f o r ma in ta in ing the e thn i c -age boundar ies and 

the sex ba lance , these assignments were random. There were t h e n , twelve 

groups of e i g h t c h i l d r e n in a 3 x 2 x 2 f a c t o r i a l d e s i g n : age (7 , 8 , 9) 

e t h n i c group ( I n d i a n - w h i t e ) , and s h i f t (R-NR) . The mean age of each 

group is shown in Tab le I. 

15 
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TABLE I 

MEAN AGE ( IN YEARS-MONTHS) OF EACH AGE GROUP OF WHITE 

AND INDIAN CHILDREN 

Age Group W h i t e 1 nd i an 

7 6-1 1 7 -2 

8 8-1 8 -3 

9 9-1 9 -2 

A p p a r a t u s 

S t i m u l i were p r e s e n t e d on a w ide s c r e e n d i r e c t l y above t h e p l ywood 

r e s p o n s e box by a t i m e r - c o n t r o l l e d 35 mm L e i c a s l i d e p r o j e c t o r . The 

r e s p o n s e b o x , a p p r o x i m a t e l y 24 i n c h e s a c r o s s , t w e l v e i n c h e s d e e p , and t e n 

i n c h e s h i g h , housed a m a r b l e m a g a z i n e and a m a r b l e e j e c t i o n d e v i c e . On 

t h e o u t s i d e , a s m a l l p l a t f o r m t h e w i d t h o f t h e b o x , p r o t r u d e d a b o u t e i g h t 

i n c h e s f rom t h e base o f t h e f r o n t o f t h e b o x . Two r e s p o n s e keys were 

mounted abou t e i g h t e e n i n c h e s a p a r t on t h i s p l a t f o r m . Between t h e keys was 

a p l a s t i c t r a y i n t o wh i ch m a r b l e r e i n f o r c e m e n t s c o u l d be d i s p e n s e d 

t h r o u g h a s l o t a t t h e t o p edge o f t h e t r a y . E s s e n t i a l l y , t h e m a r b l e 

e j e c t i o n d e v i c e c o n s i s t e d o f a s m a l l me ta l cup ( j u s t l a r g e enough t o h o l d 

a s i n g l e m a r b l e ) a t t a c h e d t o t h e arm o f a s i x v o l t s o l e n o i d . When one 

o f two c i r c u i t s was made by a " c o r r e c t " r e s p o n s e , t h e a c t i v a t e d s o l e n o i d 

arm p u l l e d t h e cup w i t h t h e m a r b l e o v e r a h o l e where t h e m a r b l e was r e 

l e a s e d as an immed ia te r e i n f o r c e m e n t . A s p r i n g r e t u r n e d bo th t h e arm and 

t h e cup t o t h e i r o r i g i n a l p o s i t i o n where a n o t h e r m a r b l e was f e d i n t o t h e 
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cup from t h e magazine. A p a i r of k n i f e swi tches (one swi tch f o r each 

te leg raph key c i r c u i t ) operated by the exper imenter (E_) on each t r i a l 

enabled E_ t o con t ro l the re in forcement c o n t i n g e n c i e s . 

Procedure : 

Each sub jec t (S_) was t es ted I n d i v i d u a l l y by the E in a room 

prov ided by the s c h o o l . U n f o r t u n a t e l y , in some of the s c h o o l s , f r e 

quent i n t e r r u p t i o n s occur red dur ing t e s t s e s s i o n s . Ss who, as a 

consequence, were r e j e c t e d , are not Included f o r d i s c u s s i o n in any 

par t of t h i s s tudy , I . e . , they are not Included among those c l a s s i f i e d 

as f a i l i n g to reach e i t h e r the f i r s t o r the second c r i t e r i o n . F o l l o w 

ing some In t roduc tory remarks which were designed to e s t a b l i s h rappor t 

and to arouse c u r i o s i t y , each S_ was g iven a candy, seated in f r o n t 

of the appara tus , and g iven the f o l l o w i n g i n s t r u c t i o n s : 

Guess what we ' re going to do? We're going to p lay a 
game in which you can win some more of those c a n d i e s . 
Do you see these two but tons (keys)? What do you 
t h i n k happens when you press one of them? 

(S_ was then encouraged to press each key tw ice in a row; each t ime he 

immediately rece ived a marb le . He was then asked t o t r y each key tw ice 

a g a i n ; t h i s t ime , he rece ived no marb les . ) 

Sometimes they work and sometimes they don't.' The game 
is t o f i n d out how they work in o rde r t o get as many 
marbles as you can . At the end of the game we w i l l see 
how many marbles you 've won and t rade the marbles f o r 
packages of candy. If you haven ' t won very many, you 
might not win any candy; but , i f you win l o t s of 
marb les , y o u ' l l get a whole package of candy; and If 
you win l o t s and l o t s of marb les , y o u ' l l get two 
packages, O .K.? 

(Every S_ rece ived two packages, of c o u r s e , rega rd less o f the number o f 

marb les . ) 

(S_ was then informed t ha t a p a i r of p i c t u r e s would be p ro jec ted 

onto the screen and was g iven i n s t r u c t i o n s to the e f f e c t tha t 
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p ress ing the l e f t button corresponded wi th s e l e c t i n g the s t imu lus on 

the l e f t s i de of the screen wh i le the same was t rue of the r i g h t s i d e . 

He was then quest ioned to determine If i n s t r u c t i o n s to t h i s po in t 

were understood. JE then turned the p r o j e c t o r on . ) 

The name of t h i s game i s c a l l e d , " P i c k the winning 
p i c t u r e every t i m e " . One of these p i c t u r e s i s a 
winning p i c t u r e ; the o ther i s a l os i ng one.. If you 
p i ck the winning one, y o u ' l l get a marb le , but i f 
you p i ck the l os ing onu, you won' t get any th ing . 
Remember, i f you p i ck the winning p i c t u r e , y o u ' l l 
get a marb le , but i f you p i ck the l os i ng one, you 
won' t get any th i ng . 

Which one do you t h i n k Is the winner? Try i t once. 
You on ly get one t r y u n t i l the p i c t u r e i s changed. 

( I n v a r i a b l y , S_ rece ived a marble on h i s f i r s t s e l e c t i o n . ) 

Now I'm going t o change the p i c t u r e . See i f you can 
p i ck the winning one a g a i n . 

(In t h i s second p resen ta t i on of the p r e - t e s t s t i m u l i , on ly the p o s i t i o n 

of the same prev ious s t i m u l i was reve rsed . A t h i r d p resen ta t i on r e 

peated the second p resen ta t i on e x a c t l y in o rde r to determine i f the chi Id 

were merely a l t e r n a t i n g . If the c h i l d d id a l t e r n a t e , he was t o l d 

t ha t he was supposed t o look a t the p i c t u r e s c a r e f u l l y and to p i ck 

the winning ones - - not j u s t t o sw i tch from s i d e t o s i d e . ) 

Do you t h i n k you can p i ck the winning p i c t u r e s and 
win a marble everyt ime? Now I'm going to show you 
some more p i c t u r e s , p i c t u r e s t ha t are d i f f e r e n t from 
these . Look c l o s e l y and t r y t o p i ck the winning one 
every t ime so t ha t you can get l o t s of candy l a t e r 
on . But remember, j u s t one t r y each t ime the p i c t u r e 
i s changed. 

(The experiment was then begun and no o ther words were s a i d by E_ ex 

cept f o r a reminder every ten t r i a l s , t ha t S_ cou ld win a marbie every 

t ime If he t r r e d and tha t he would have to lock a t the p i c t u r e s 

c a r e f u l l y in o rde r t o f i n d out what the winning p i c t u r e was.) 
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As in e a r l i e r s t u d i e s , the pa i red d i sc r im inanda in t h i s e x p e r i 

ment in both o r i g i n a l l ea rn ing and s h i f t l ea rn ing were v a r i e d s i m u l 

taneous ly a long two b inary d imens ions: shape ( t r i a n g l e and square) 

and s i z e ( l a rge and s m a l l ) ' . 

Inc lud ing the c o n t r o l s f o r p o s i t i o n , there were four p o s s i b l e 

types of s t imu lus p r e s e n t a t i o n s : large t r i a n g l e l e f t , smal l square 

r i g h t ; smal l t r i a n g l e l e f t , large square r i g h t ; large square l e f t , 

smal l t r i a n g l e r i g h t ; and smal l square l e f t , large t r i a n g l e r i g h t . 

The same p resen ta t i on never occur red tw ice in success i ve t r i a l s and 

each type of p resen ta t i on appeared once every fou r t r i a l s . There was 

no i n t e r t r i a l i n t e r v a l , i . e . , s t i m u l i were presented one a f t e r another 

w i th no pause between t r i a l s . S t imul i were exposed f o r a r e l a t i v e l y 
2 

f i x e d pe r iod of between e i g h t and ten seconds. Ss u s u a l l y responded 

wel l w i t h i n t h i s i n t e r v a l a f t e r the f i r s t few t r i a l s . For the e x 

cep t ions who requ i red more t ime dur ing the e a r l y t r i a l s , the exposure 

pe r iod was augmented t empora r i l y by E_. 

For a l l S_s, responses to t r i a n g l e s ( l a rge and sma l l ) were r e 

warded In the f i r s t d i s c r i m i n a t i o n t a s k . Upon a t t a i n i n g the c r i t e r i o n 

of e i t h e r ten consecu t i ve o r four teen out of f i f t e e n " c o r r e c t " respon

s e s , the re in forcement con t i ngenc ies were s h i f t e d (wi thout n o t i c e 

'Because i t was p o s s i b l e t ha t the s h i f t was o v e r s i m p l i f i e d o r t ha t 
the R and NR s h i f t s were perhaps d i f f e r e n t i a l l y a f f e c t e d by drawing 
a t t e n t i o n to e i t h e r the new o r the remaining dimension (as the case 
may b e ) , methodologies s i m i l a r t o these proposed by Buss (1956) and 
Kendler e_t aj_. (I960) to con t ro l f o r p a r t i a l re in forcement were not 
adopted. 

? 
"A f i x e d s t imu lus exposure i n t e r v a l , as opposed to the s e l f - p a c e d 
i n t e r v a l in some o the r s t u d i e s , was u t i l i z e d in o rder t o f a c i l i t a t e , 
procedure; which method is employed appears to be of l i t t l e conse
quence s i nce Bourne, Guy, Dodd, and Jus tesen (1965) do f i n d t ha t the re 
are ho d i f f e r e n c e s between the two modes of c o n t r o l l i n g the du ra t ion 
of s t imu lus p a t t e r n s . 
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o r I n te r rup t i on of procedure) t o squares ( l a rge o r sma l l ) f o r the R 

groups o r smaI I f i g u r e s ( t r i a n g l e s o r squares) f o r the NR groups. The 

c r i t e r i o n f o r the s h i f t t ask was the same as tha t f o r the f i r s t t a s k . 

Fo l l ow ing complet ion of the exper iment , Ss were congra tu la ted 

on t h e i r s u c c e s s , t o l d t ha t they would r ece i ve two packages of candy, 

and asked to p lay one more game - - a ! ' ca rd game" c o n s i s t i n g s imply 

of two se t s of the four d i sc r im inanda ( l a rge t r i a n g l e s , large squa res , 

smal l t r i a n g l e s , smal l squares) t ha t were scrambled by E_ in S_'s 

p resence. S_ was then asked t o "put a l l the p i c t u r e s tha t belong t o 

gether in to one p i l e and put a l l the o thers t ha t a l s o belong toge ther 

Into another p i l e " . If S_ were ab le to do t h i s the cards were again 

scrambled and he was again asked to put the cards together i n t o two 

separate p i l e s , d i f f e r e n t from the way he p laced the cards toge ther 

the f i r s t t ime . In both c a s e s , S_was asked why the cards went t o g e 

t h e r a f t e r he had so r ted them. Ss t h a t were unable to v e r b a l i z e the 

l e v e l s of the dimensions in g i v i n g t h e i r reasons were then asked , 

"What do you c a l l t h i s ? " o r "What does t h i s remind you o f ? " f o r each 

of the d i s c r i m i n a n d a . 

A l l Ss were f i n a l l y requested to pledge s e c r e c y , a t l e a s t u n t i l 

everyone had had a chance to p lay to game, and then were awareded 

t h e i r two packages of candy. 



CHAPTER I I I 

RESULTS 

O r i g i n a l L e a r n i n g : 

N i n e t e e n o u t o f s i x t y - s e v e n I n d i a n c h i l d r e n and t h r e e o u t o f f i f t y -

one w h i t e c h i l d r e n f a i l e d t o r e a c h c r i t e r i o n ( i n o r i g i n a l l e a r n i n g ) 

w i t h i n t h e l i m i t o f one hundred t r i a l s and so d i d no t p r o c e e d t o t h e 

s h i f t . T h e i r r e s u l t s were e x c l u d e d f rom t h e a n a l y s i s o f p e r f o r m a n c e 

in o r i g i n a l l e a r n i n g . The d i f f e r e n c e between t h e p r o p o r t i o n s o f 

I n d i a n and w h i t e c h i l d r e n f a i l i n g t o r e a c h t h e f i r s t c r i t e r i o n was 

h i g h l y s i g n i f i c a n t (z = 4 2 . 2 9 , p < . 0 0 f ) . Of t h e n i n e t e e n I n d i a n 

c h i l d r e n r e j e c t e d , e l e v e n were seven y e a r s o l d ; t h r e e were e i g h t y e a r s 

o l d , and f i v e were n i n e y e a r s o l d . T h e r e were no o t h e r d i s t r i b u t i o n 

a l d i f f e r e n c e s w i t h r e g a r d t o s c h o o l o r s e x f o r t h e s e S s , 

A n a l y s e s were made on bo th t h e number o f t r i a l s t o c r i t e r i o n and 

t h e number o f e r r o r s t o c r i t e r i o n . Howeve r , b e c a u s e t h e r e s u l t s d i d 

no t d i f f e r a c c o r d i n g t o wh i ch measure was e m p l o y e d , o n l y t h e a n a l y s e s 

o f t h e t r i a l s w i l l be r e p o r t e d . The means and s t a n d a r d d e v i a t i o n s . 

o f t h e 3 x 2 x 2 g r o u p s on o r i g i n a l l e a r n i n g a r e p r e s e n t e d In T a b l e 

2 . 

TABLE 2 

MEANS AND STANDARD DEVIATIONS OF TRIALS TO 

CRITERION ON ORIGINAL LEARNING 

AGE 

REVERSAL NC )NREVERSAL 

AGE 1nd ian Wh i t e 1ndI an W h i t e AGE 

X SD X SD X SD X SD 

7 

8 

9 

4 2 . 0 3 6 . 3 

28 .1 1 7 . 3 

3 3 . 0 19.1 

2 7 . 5 17 .5 

26.1 15 .7 

3 5 . 4 2 9 . 6 

4 1 . 4 3 0 . 0 

4 7 . 3 2 8 . 0 

3 1 . 3 2 5 . 3 

3 6 . 3 2 2 . 6 

4 5 . 5 2 1 . 6 

30 ."| 2 7 . 7 

21 
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The t h r e e - w a y a n a l y s i s o f v a r i a n c e ( f i x e d e f f e c t s node I) summar i zed 

in T a b l e 3 y i e l d e d no s i g n i f i c a n t main e f f e c t s o r i n t e r a c t i o n s in t h e 

TABLE 3 

ANOVA OF TRIAL S TO CRITERION ON ORIGINAL LEARNING 

S o u r c e d f MS F 

A (age) 2 199 .82 < | 

B ( e t h n i c g r o u p ) 1 326 .34 < | 

C ( s h i f t ) 1 1 ,046 .76 1 .68 

A X B 2 2 3 7 . 5 9 

A X C 2 1 , 0 7 3 . 8 9 1 .72 

B X C 1 25.01 < | 

A X 8 X C 2 175 .40 < | 

E r r o r 84 6 2 2 . 8 9 

T o t a l 95 

f i r s t d i s c r i m i n a t i o n l e a r n i n g t a s k . I t i s e s s e n t i a l t o n o t e t h a t i n 

no way does t h i s l e g i t i m a t e l y a l l o w t h e c o n c l u s i o n t h a t t h e r e were 

no d i f f e r e n c e s on o r i g i n a l l e a r n i n g s i n c e n i n e t e e n o u t o f s i x t y - s e v e n 

I n d i a n c h i l d r e n f a i l e d t o r e a c h t h e f i r s t c r i t e r i o n , whereas o n l y 

t h r e e o u t o f f i f t y - o n e w h i t e c h i l d r e n f a i l e d t o do s o . 

S h i f t L e a r n i n g : 

W i t h r e g a r d t o s h i f t l e a r n i n g , o n l y t h e d i f f e r e n c e s in number o f 

t r i a l s t o c r i t e r i o n between R and MR s h i f t s were s i g n i f i c a n t i n t h e 

t h r e e - w a y a n a l y s i s o f v a r i a n c e . The h y p o t h e s i s o f a s i g n i f i c a n t i n 

t e r a c t i o n between e t h n i c g roup and s h i f t was w i t h o u t s u p p o r t w i t h i n 
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t h e c o n t e x t o f t h e p a r t i c u l a r body o f d a t a a n a l y z e d . I t must be 

r e i t e r a t e d t h a t t h e s u b s t a n t i a l l y g r e a t e r f a i l u r e r a t e among I n d i a n 

c h i l d r e n i n a t t a i n i n g c r i t e r i o n on t h e i n i t i a l d i s c r i m i n a t i o n , t h e i r 

c o n s e g u e n t e x c l u s i o n f rom t h e s h i f t t a s k , and t h e i r r e j e c t i o n f rom 

f u r t h e r c o n s i d e r a t i o n in t h e a n a l y s e s , must n e c e s s a r i l y c o m p l i c a t e 

t h e i n t e r p r e t a t i o n o f t h e s e r e s u l t s . T a b l e 4 g i v e s t h e means and 

s t a n d a r d d e v i a t i o n s f o r each o f t h e t w e l v e s u b - g r o u p s and F i g u r e 3 

i l l u s t r a t e s t h e r e l a t i o n s h i p s among t h o s e means . T a b l e 5 p r e s e n t s 

t h e a n a l y s i s o f v a r i a n c e summary f o r s h i f t l e a r n i n g . 

TABLE 4 

MEANS AMD STANDARD DEVIATIONS OF TRIALS 

TO CRITERION ON SHIFT LEARNING 

AGE 

REVERSAL ! NONREVERSAL 
| 

AGE 1nd i an Wh i t e ! I n d i a n 
i 

W h i t e AGE 

X SD X SD 
1 
! X 
l 

SD X SD 

7 3 0 . 8 2 8 . 9 31.1 2 8 . 4 
1. 
| 4 7 . 6 3 3 . 4 4 9 . 8 3 3 . 9 

8 2 0 . 8 14.4 2 3 . 6 3 0 . 9 | 3 3 . 8 3 2 . 8 4 5 . 3 3 5 . 7 

9 15 .8 5 .7 17.1 8 . 4 
t 

• 44 .1 
1 
i 

3 5 . 0 5 4 . 9 3 2 . 6 

A number o f s t u d i e s ( e . g . , K e n d l e r and K e n d l e r , 1959; O s i e r and 

F i v e l , 1961) d i f f e r e n t i a t e between c h i l d r e n who l e a r n t h e i n i t i a l 

d i s c r i m i n a t i o n g u i c k l y and c h i l d r e n who l e a r n t h e i n i t i a l d i s c r i m i n a 

t i o n s l o w l y . P r e l i m i n a r y i n s p e c t i o n o f t h e d a t a s u g g e s t e d t h a t s i m i 

l a r r e l a t i o n s h i p s m i g h t e x i s t i n t h e s e d a t a . D i c h o t o m i z i n g t h e f o u r 
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i J-H , 1_ 
7 8 9 

Age Group 
F i g . 3 . Mean t r i a l s t o c r i t e r i o n on s h i f t l e a r n i n g as a 

f u n c t i o n o f a g e , e t h n i c g r o u p , and s h i f t 

TABLE 5 

ANOVA OF TRIALS TO CRITERION FOR SHIFT LEARNING 

S o u r c e d f MS F 

A (age) 2 7 0 2 . 8 9 < 1 

B ( e t h n i c g r o u p ) 1 5 6 0 . 6 7 < 1 

C ( s h i f t ) 1 1 2 , 3 7 6 . 0 4 1 5 . 1 2 * * * 

A X e 2 7 9 . 5 7 < 1 

A X C 2 6 4 3 . 6 4 < 1 

B X C 1 2 6 0 . 0 4 < 1 

A X B X C 2 3 5 . 3 2 < 1 

E r r o r 84 8 1 8 . 5 3 

T o t a 1 95 

* * * p < .00 l 
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e t h n i c - s h i f t s u b - g r o u p s on t h e basTs o f o r i g i n a l l e a r n i n g s p e e d , 

c o l l a p s i n g o v e r a g e , and s u b s e q u e n t l y p e r f o r m i n g a t h r e e - w a y a n a l y s i s 

o f v a r i a n c e ( f i x e d e f f e c t s mode l ) u s i n g number o f t r i a l s t o t h e 

s e c o n d c r i t e r i o n , t h e r a t h e r i n t e r e s t i n g r e s u l t s p r e s e n t e d i n T a b l e 

6 were f o u n d . Here t h e d i f f e r e n c e s between s h i f t s were a g a i n , s i g -

TABLE 6 

ANOVA OF TRIALS TO CRITERION ON SHIFT LEARNING FOLLOWING 

CLASSIF ICAT ION OF SUBJECTS AS "FAST''' ' OR "SLOW" LEARNERS 

ON THE BASIS OF ORIGINAL LEARNING ( AGE FACTOR COLLAPSED) . 

S o u r c e df MS F 

A ( " f a s t " - ' " s l o w " ) I 1 , 4 2 6 . 0 4 2 . 0 3 

B ( e t h n i c g r o u p ) 1 5 6 0 . 6 7 < 1 

C ( s h i f t ) 1 1 2 , 3 7 6 . 0 4 1 7 . 6 4 * * * 

A X B 1 7 , 5 9 7 . 0 4 1 0 . 8 3 * * * 

A X C 1 7 0 4 . 17 

B X C 1 2 6 0 . 0 4 < 1 

A X B X C I 2 1 5 . 1 0 < 1 

E r r o r 88 7 0 1 . 5 4 

To ta I 95 

* * * p < .001 

n i f i c a n t ; bu t t h e r e was a l s o a h i g h l y s i g n i f i c a n t i n t e r a c t i o n between 

e t h n i c g roup and " t y p e " o f l e a r n e r , i . e . , " s l o w " o r " f a s t " as 

c l a s s i f i e d on t h e b a s i s o f speed o f o r i g i n a l l e a r n i n g . The mean ing 
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o f t h i s r e s u l t i s c o n v e y e d in F i g u r e 4. I t s h o u l d be n o t e d t h a t 

Mean 
T r i a I s 

t o 
C r i t e r i on 

60 - r 

50 -

40 -• 

30 -

20 

10 •-

1 

O r f g i n a I 
L e a r n i n g 

" s l o w " wh i t e 

' f a s t " - I n d i a n 

" s l o w " 
" f a s t " 

I n d i a n 
whi t e 

-t-
S h l f t 
Lea rn Ing 

F i g . 4 . Mean t r i a l s t o c r i t e r i o n b e f o r e and a f t e r s h i f t f o r 
f a s t and s l o w I n d i a n and w h i t e c h i l d r e n ( s h i f t 
coI I a p s e d ) . 

F i g u r e 4 i s no t an i l l u s t r a t i o n o f t h e r e s u l t s p r e s e n t e d i n T a b l e 6 . 

R a t h e r , i t i s i n c l u d e d t o d e p i c t more c l e a r l y t h e r e l a t i o n s h i p s among 

speed o f o r i g i n a l l e a r n i n g , speed o f s h i f t l e a r n i n g , and e t h n i c g r o u p . 

I t i s a p p a r e n t t h a t w h i l e t h e w h i t e c h i l d r e n were r e l a t i v e l y c o n s i s 

t e n t i n speed o f l e a r n i n g in bo th t h e i n i t i a l d i s c r i m i n a t i o n and t h e 

s h i f t , t h e I n d i a n c h i l d r e n were n o t . In f a c t , t h e I n d i a n c h i l d r e n 

who were " s l o w " on t h e f i r s t t a s k d e m o n s t r a t e d p o s i t i v e t r a n s f e r and 

became " f a s t " on t h e s h i f t whereas t h e I n d i a n c h i l d r e n who were " f a s t " 

on t h e f i r s t t a s k d e m o n s t r a t e d n e g a t i v e t r a n s f e r and became " s l o w " 

on t h e s h i f t . 
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Card Sor t and V e r b a l i z a t i o n A n a l y s e s : 

The number of cases in the Indian sample f o r both the card s o r t 

and v e r b a l i z a t i o n ana lyses was reduced from the o r i g i n a l N of 48 f o r 

a v a r i e t y of reasons , e . g . , i n t e r r u p t i o n s , lack of t ime , and the l i k e . 

I n i t i a l l y , a l l c h i l d r e n who d id a card s o r t were c l a s s i f i e d in to 

one of f i v e c a t e g o r i e s accord ing to how they sor ted the d i s c r i m i n a n d a . 

The ca tego r i es were: both dimensions used, shape f i r s t ; shape o n l y ; 

both dimensions used, s i z e f i r s t ; s i z e o n l y ; and haphazard. A 

complete summary of the f requenc ies wi th which Ss in each group were 

c l a s s i f i e d i s presented in the Appendix . The most p e r t i n e n t of these 

f i n d i n g s have been condensed to Table 7 below, which presents the 

f requenc ies of Indian c h i l d r e n and whi te c h i l d r e n ( i n both R and NR 

TABLE 7 

FREQUENCIES OF INDIAN AND WHITE CHILDREN IN BOTH SHIFT CONDITIONS 

WHO SORT ON THE BASIS OF SHAPE OR NOT ON THE FIRST SORT 

I nd i an 

Shape Not Shape ( S i z e , 

Haphazard 1y) 

Reversa1 19 2 

Nonreversa1 13 10 

Reversa1 19 5 

Nonreversa1 18 6 

s h i f t s ) who f i r s t so r ted the d i sc r im inanda by shape o r not i . e . , some 

o the r means such as s i z e o r haphazard ly . It i s ev iden t t h a t both 

Indian and whi te c h i l d r e n in the R s h i f t c o n d i t i o n and the whi te 
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c h i l d r e n i n t h e NR s h i f t c o n d i t i o n s o r t e d p r e d o m i n a n t l y by s h a p e . (The 

b i n o m i a l p r o b a b i l i t i e s f o r each o f t h e s e d i f f e r e n c e s between p r o p o r 

t i o n s < . 0 I ) . The I n d i a n c h i l d r e n i n t h e NR s h i f t c o n d i t i o n showed o n l y 

a s l i g h t t e n d e n c y t o s o r t by s h a p e . The s i g n i f i c a n t * 2 (p <.05) f o r 

t h e s h i f t x s o r t m a t r i x f o r t h e I n d i a n c h i l d r e n i n d i c a t e d t h a t how 

I n d i a n c h i l d r e n s o r t e d was r e l a t e d t o what s h i f t c o n d i t i o n t h e y were 

i n . ( I t s h o u l d be n o t e d , howeve r , t ' ha t f o u r o f t h e t e n NR I n d i a n Ss 

s o r t e d h a p h a z a r d l y ; none o f t h e o t h e r c h i l d r e n s o r t e d in t h i s manner . 

A c a l c u l a t i o n o f t h e x 2 based on t h e s i x who s o r t e d by s i z e r e d u c e s 

t h e l e v e l o f s i g n i f i c a n c e t o . 1 6 ) . 

I n s p e c t i o n o f t h e v e r b a l i z a t i o n d a t a i n d i c a t e d t h e need f o r a 

more d e t a i l e d e x a m i n a t i o n o f t h e a b i l i t y t o l a b e l , i n some way, t h e 

c o n c e p t o f t r i a n g l e . The c h i - s g u a r e a n a l y s i s o f t h e number o f I n d i a n 

and t h e w h i t e c h i l d r e n who e i t h e r v e r b a l i z e d o r d i d no t v e r b a l i z e ' 

t h e c o n c e p t o f t r i a n g l e , as shown in T a b l e 8, y i e l d s h i g h l y s i g n i f i c a n t 

TABLE 8 

FREQUENCIES OF INDIAN AND WHITE CHILDREN WHO VERBALIZED 

OR. DID NOT VERBALIZE THE CONCEPT " T R I A N G L E " 

I n d i a n Wh i te 

V e r b a I i zed . . , , 
T r i a n g l e 

D i d no t 
V e r b a l i z e 25 2 
T r i ang Ie 

x 2 = 3 3 . 3 7 , p <.001 ( I d f ) 

r e s u l t s beyond t h e .001 l e v e l , i n d i c a t i n g t h a t w h i l e a l m o s t a l l w h i t e 

c h i l d r e n v e r b a l i z e d t h e c o n c e p t o f t r i a n g l e i n some a c c e p t a b l e way, 

t h e I n d i a n c h i l d r e n d i d n o t . 



CHAPTER IV 

DISCUSSION 

One i m p o r t a n t d i f f e r e n c e between t h e two e t h n i c g r o u p s w i t h much 

r e l e v a n c e f o r s u b s e q u e n t c o m p a r i s o n s c o n c e r n s t h e c h i l d r e n who f a i l e d 

t o l e a r n t h e i n i t i a l d i s c r i m i n a t i o n . N i n e t e e n o u t o f s i x t y - s e v e n 

I n d i a n c h i l d r e n , compared w i t h t h r e e o u t o f f i f t y - o n e w h i t e c h i l d r e n , 

f a i l e d t o r e a c h c r i t e r i o n in o r i g i n a l l e a r n i n g . In t h i s r e s p e c t , 

t h e f o r t y - e i g h t I n d i a n c h i l d r e n who s u c c e s s f u l l y r e a c h e d t h e f i r s t 

c r i t e r i o n and who t h e r e f o r e c o m p r i s e d t h e g roup t h a t was u l t i m a t e l y 

compared t o t h e w h i t e c h i l d r e n , c o n s t i t u t e d a samp le u n r e p r e s e n t a t i v e 

o f t h e p o p u l a t i o n o f I n d i a n c h i l d r e n . 

The c o m p a r i s o n s between t h e I n d i a n and w h i t e c h i l d r e n who d i d 

r e a c h t h e f i r s t c r i t e r i o n s u c c e s s f u l l y w i l l be c o n s i d e r e d f i r s t . In 

o r i g i n a l l e a r n i n g , t h e r e were no d i f f e r e n c e s . On t h e s h i f t , t h e r e 

were no d i f f e r e n c e s between t h e e t h n i c g r o u p s , bu t f o r bo th g r o u p s , 

t h e R s h i f t was l e a r n e d w i t h r e l a t i v e l y g r e a t e r e a s e t h a n t h e NR 

s h i f t . I f s u p e r i o r p e r f o r m a n c e in t h e R s h i f t r e l a t i v e t o p e r f o r 

mance in t h e NR s h i f t can be t a k e n as e v i d e n c e o f t h e use o f v e r b a l 

m e d i a t i o n , t h e n i t wou ld a p p e a r t h a t bo th t h e I n d i a n and t h e w h i t e 

c h i l d r e n who were a b l e t o l e a r n t h e i n i t i a l d i s c r i m i n a t i o n a d e q u a t e l y 

were a l i k e i n m e d i a t i o n a l a b i l i t y , i . e . , w i t h r e g a r d t o t h e MDH, 

t h e s e I n d i a n c h i l d r e n d i d no t a p p e a r t o be d e f i c i e n t i n v e r b a l 

m e d i a t i o n . 

A t a q u a l i t a t i v e l e v e l , i t was o b s e r v e d t h a t I n d i a n c h i l d r e n 

were c o n s i d e r a b l y l e s s v e r b a l t h a n w h i t e c h i l d r e n . The I n d i a n 

c h i l d r e n were e x t r e m e l y r e l u c t a n t t o engage in c o n v e r s a t i o n w i t h t h e 

E_ and a l m o s t n e v e r s p o n t a n e o u s l y v e r b a l i z e d t h e i r f e e l i n g s abou t t h e 

29 
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t a s k o r t h e r u l e s f o r w i n n i n g d u r i n g t h e c o u r s e o f t h e e x p e r i m e n t , 

as t h e w h i t e c h i l d r e n o c c a s i o n a l l y d i d . To a c e r t a i n e x t e n t , t h i s 

was a l s o r e f l e c t e d i n t h e p o s t - e x p e r i m e n t a l v e r b a l i z a t i o n t e s t s . In 

c o n t r a s t t o t w e n t y - f i v e o u t o f t h i r t y - n i n e I n d i a n c h i l d r e n , o n l y two 

o u t o f f o r t y - e i g h t w h i t e c h i l d r e n d i d no t v e r b a l i z e " t r i a n g l e " i n 

some a c c e p t a b l e manner . T h e r e f o r e , even t hough c o n s i d e r a b l e l a t i t u d e 

was a l l o w e d in c l a s s i f y i n g r e s p o n s e s as a c c e p t a b l e o r n o t , t h e r e was 

a c l e a r i n d i c a t i o n o f t h e l a c k o f an a p p a r e n t o r o v e r t l a b e l f o r 

t h e c o n c e p t o f " t r i a n g l e " ( e . g . , " t e n t " , " t e e p e e " , and " h a t " were 

a l l o w e d ) . In s h o r t , t h e r e i s some s u g g e s t i o n t h a t a h i g h l e v e l o f 

v e r b a l s k i l l i s no t n e c e s s a r y f o r m e d i a t i o n f G o c c u r . ( I t s h o u l d be 

c a u t i o n e d , h o w e v e r , t h a t v e r b a l i z a t i o n i s no t n e c e s s a r i l y e q u i v a l e n t 

t o m e d i a t i o n . ) 

T h e r e i s a l s o some e v i d e n c e t o d e m o n s t r a t e t h a t one o f t h e d i 

mens ions was more s a l i e n t t h a n t h e o t h e r and t h a t t h i s s a l i e n c e may 

have had e f f e c t s upon I n d i a n p e r f o r m a n c e d i f f e r e n t f rom t h e e f f e c t s 

upon w h i t e p e r f o r m a n c e . To r e c a p i t u l a t e b r i e f l y , a l l Ss were r e i n 

f o r c e d f o r r e s p o n d i n g t o t h e s h a p e , " t r i a n g l e " , i n o r i g i n a l l e a r n i n g . 

S u b s e q u e n t l y , R s h i f t Ss were r e i n f o r c e d f o r r e s p o n d i n g t o t h e s h a p e , 

" s q u a r e " , w h i l e NR s h i f t Ss were r e i n f o r c e d f o r r e s p o n d i n g t o t h e 

s i z e , " s m a l l " . On t h e c a r d s o r t , t h e w h i t e c h i l d r e n i n b o t h s h i f t 

c o n d i t i o n s s o r t e d p r e d o m i n a n t l y on t h e b a s i s o f s h a p e . The I n d i a n 

c h i l d r e n in t h e R s h i f t c o n d i t i o n a l s o s o r t e d c l e a r l y on t h e b a s i s 

o f shape w h i l e t h e I n d i a n c h i l d r e n in t h e NR s h i f t c o n d i t i o n d i s 

p l a y e d a more mode ra te t e n d e n c y t o do s o . S i n c e t h e R s h i f t Ss o f 

bo th e t h n i c g r o u p s were r e i n f o r c e d o n l y f o r r e s p o n s e s t o t h e shape 
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d i m e n s i o n , t h e r e s u l t t h a t t h e p r e p o n d e r a n c e o f R s h i f t Ss s o r t e d by 

shape was no t u n e x p e c t e d . Howeve r , t h e s o r t i n g b e h a v i o u r o f t h e NR 

Ss was u n e x p e c t e d , a l t h o u g h l e s s so i n t h e c a s e o f t h e I n d i a n Ss. 

H e r e , i t m i g h t have been e x p e c t e d t h a t because t h e Ss were r e i n f o r c e d 

in bo th d i m e n s i o n s and because t h e s i z e d i m e n s i o n was t h e more r e c e n t l y 

l e a r n e d o n e , more o f t h e NR s h i f t Ss wou ld have s o r t e d by s i z e r a t h e r 

t h a n s h a p e . T h i s was no t e n t i r e l y t h e c a s e f o r t h e I n d i a n c h i l d r e n 

and c l e a r l y no t t h e c a s e f o r t h e w h i t e c h i l d r e n . Thus i t i s a p p a r e n t 

t h a t t h e shape d i m e n s i o n was more s a l i e n t t h a n t h e s i z e d i m e n s i o n . ' 

From t h i s f o l l o w s a p I a u s i b I e , ' a I t hough somewhat more c o m p l i c a t e d 

a l t e r n a t i v e t o t h e i n t e r p r e t a t i o n t h a t I n d i a n and w h i t e c h i l d r e n a r e 

a l i k e i n m e d i a t i o n a l a b i l i t y . Bo th e t h n i c g r o u p s e x e c u t e d t h e R s h i f t 

w i t h g r e a t e r e a s e t h a n t h e NR s h i f t . I t i s p o s s i b l e t h a t f o r t h e w h i t e 

c h i l d r e n , t h i s was e v i d e n c e o f m e d i a t i o n ; whereas f o r I n d i a n c h i l d r e n , 

2 

t h i s m e r e l y r e f l e c t e d t h e e f f e c t s o f s a l i e n c e on t h e s h i f t s . In 

o t h e r w o r d s , s a l i e n c e may have had t h e e f f e c t o f f a c i l i t a t i n g t h e R 

s h i f t more f o r t h e I n d i a n c h i l d r e n t h a n f o r t h e w h i t e c h i l d r e n , t h e r e 

by d e c r e a s i n g t h e d i f f e r e n c e between t h e e t h n i c g r o u p s w i t h r e s p e c t 

T h i s f i n d i n g i s c o n s i s t e n t w i t h r e s u l t s o b t a i n e d r e c e n t l y by Lee 
(1965) and S t e v e n s o n and Odom ( 1 9 6 5 ) . 

2 
The r a t i o n a l e f o r t h e d i f f e r e n t i a l e f f e c t s o f s a l i e n c e i s as f o l l o w s : 

The s e v e n - t o - n i n e y e a r e l d g roup o f w h i t e c h i l d r e n , a c c o r d i n g t o t h e 
r e s u l t s and o b s e r v a t i o n s o f t h e K e n d l e r s and o t h e r s , was a l r e a d y p a s t 
t h e s t a g e o f t r a n s i t i o n , i . e . , i t was a t t h e s t a g e i n wh i ch S s , as an 
age g r o u p , u n e q u i v o c a l l y l e a r n a R s h i f t w i t h r e l a t i v e l y g r e a t e r e a s e 
t h a n a NR s h i f t , as compared w i t h t h e y o u n g e r t r a n s i t i o n a l s t a g e i n 
w h i c h n e i t h e r a R o r NR s h i f t i s l e a r n e d w i t h r e l a t i v e l y g r e a t e r e a s e . 
T h e r e f o r e , t h e w h i t e c h i l d r e n in t h e R s h i f t had l i t t l e t o g a i n as a 
r e s u l t o f t h e g r e a t e r s a l i e n c e o f s h a p e . In c o n t r a s t , t h e r e was some 
g u e s t i o n as t o t h e m e d i a t o n a l a b i l i t i e s o f t h e I n d i a n c h i l d r e n . I f 
t h e y were d e f i c i e n t i n t h e a b i l i t y t o m e d i a t e — a p o s s i b i l i t y s u g g e s 
t e d by t h e i r l a c k o f v e r b a l f a c i l i t y — t h e n t h e y s t o o d t o b e n e f i t 
more f rom t h e g r e a t e r s a l i e n c e o f shape t h a n d i d t h e w h i t e c h i l d r e n . 
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t o eas'fc o f l e a r n i n g R s h i f t s . 

Even i f t h e I n d i a n c h i l d r e n were s i m i l a r t o t h e w h i t e c h i l d r e n on 

t h e s h i f t , t h e r e i s e v i d e n c e t h a t t h e y were no t i d e n t i c a l t o t h e w h i t e 

c h i l d r e n . T h i s i s i n d i c a t e d by an i n t e r a c t i o n between e t h n i c g roup and 

" t y p e " o f l e a r n e r (as c l a s s i f i e d on t h e b a s i s o f speed o f o r i g i n a l 

l e a r n i n g ) . The I n d i a n c h i l d r e n who were " f a s t " i n o r i g i n a l l e a r n i n g 

became " s l o w " on t h e s h i f t whereas t h e I n d i a n c h i l d r e n who were " s l o w " 

i n o r i g i n a l [ e a r n i n g became " f a s t " on t h e s h i f t . In c o n t r a s t , t h e 

w h i t e c h i l d r e n were e i t h e r c o n s i s t e n t l y f a s t o r s l o w f rom o r i g i n a l 

t o s h i f t l e a r n i n g . They p e r f o r m e d l i k e t h e w h i t e c o l l e g e Ss used by 

O ' C o n n e l l , who found t h a t h i s " . . . S s a r e c o n s i s t e n t l y good o r p o o r In 

t h e i r p e r f o r m a n c e d u r i n g a c q u i s i t i o n and t h e s h i f t p e r i o d " ( O ' C o n n e l l , 

1965 , p . 149 ) . 

The p e r f o r m a n c e o f t h e I n d i a n c h i l d r e n i s an unusua l and p e r p l e x 

i ng f i n d i n g w h i c h , by v i r t u e o f i t s n o v e l t y , demands r e p l i c a t i o n . 

Even In t h e f ramework o f o t h e r t h e o r e t i c a l p o s i t i o n s , e . g . , t h e s e l e c 

t i v e a t t e n t i o n o r o b s e r v i n g r e s p o n s e t h e o r y , t h i s r e s u l t i s d i f f i c u l t 

t o e x p l a i n . A t b e s t , o n l y t h e v e r y t e n u o u s s p e c u l a t i o n wh i ch f o l l o w s 

can be o f f e r e d . 

An e r r o r a t t h e s h i f t may s e r v e as a cue e i t h e r t h a t "E_ has 

s h i f t e d c o n c e p t s " o r t h a t " t h e c o n c e p t s have no t been l e a r n e d " ( G o s s , 

1961, p. 2 6 0 ) . I t i s c o n c e i v a b l e t h a t t h e I n d i a n Ss who showed 

n e g a t i v e t r a n s f e r ( i . e . , t h o s e who were f a s t i n a c q u i s i t i o n , bu t 

s l o w in t h e s e c o n d d i s c r i m i n a t i o n ) d i d no t have enough t i m e t o "warm 

up" o r " l e a r n how t o l e a r n " , in e f f e c t , t h e y may have been o p e r a t i n g 

on t h e p r e m i s e t h a t t h e c o r r e c t c o n c e p t had no t y e t been l e a r n e d ; o r , 

t h e f i r s t e r r o r p r o d u c e d by t h e s h i f t may have s e r v e d no cue f u n c t i o n 
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w h a t s o e v e r . In c o n t r a s t , i t i s c o n c e i v a b l e t h a t t h e I n d i a n c h i l d r e n 

who showed p o s i t i v e t r a n s f e r d i d have s u f f i c i e n t o p p o r t u n i t y t o 

" l e a r n how t o l e a r n " . F o r t h e s e S_s, t h e f i r s t e r r o r p r o d u c e d by t h e 

s h i f t may have s i g n a l l e d a change i n t h e r e i n f o r c e m e n t c o n t i n g e n c y 

and t h e y wou ld have changed a c c o r d i n g l y by r e s p o n d i n g t o a n o t h e r 

c o n c e p t . U n f o r t u n a t e l y , t h e c r i t i c a l q u e s t i o n as t o why t h e I n d i a n s 

o p e r a t e d on t h e b a s i s o f t h e s e f a c t o r s w h i l e w h i t e c h i l d r e n d i d n o t , 

i s n o t e a s i l y answered a t t h e p r e s e n t t i m e . 

We w i l l now c o n s i d e r p o s s i b l e p o p u l a t i o n d i f f e r e n c e s between 

I n d i a n and w h i t e c h i l d r e n w i t h r e g a r d t o m e d i a t i o n a l a b i l i t y . Any 

such c o n s i d e r a t i o n must t a k e i n t o a c c o u n t t h e f a c t t h a t n i n e t e e n o u t 

o f s i x t y - s e v e n I n d i a n c h i l d r e n f a i l e d t o r e a c h t h e f i r s t c r i t e r i o n 

w h i l e o n l y t h r e e o u t o-f f i f t y - o n e w h i t e c h i l d r e n f a i l e d t o do s o . The 

p r i m a r y c o n c e r n o f t h i s s e c t i o n w i l l be w i t h t h e c h a r a c t e r i s t i c s 

( r e l a t e d t o m e d i a t i o n a l a b i l i t y ) o f t h e n i n e t e e n I n d i a n S s . 

Ss were r e j e c t e d u n l e s s t h e y were a b l e t o r espond t o t h e c o n c e p t , 

" t r i a n g l e " , f o r t e n c o n s e c u t i v e t r i a l s o r f o u r t e e n o u t o f f i f t e e n 

t r i a l s w i t h i n t h e l i m i t o f one hundred t r i a l s . If t h i s l i m i t o f one 

hundred t r i a l s had been e x t e n d e d , t h e r e wou ld have been two p o s s i b l e 

o u t c o m e s , e i t h e r t h e Ss (who o r d i n a r i l y wou ld have been r e j e c t e d ) 

wou ld e v e n t u a l l y have r e a c h e d c r i t e r i o n o r t h e y wou ld have c o n t i n u e d 

t o f a i l . The f o r m e r p o s s i b i l i t y i s bo th more p l a u s i b l e and more 

r e l e v a n t t o t h e h y p o t h e s i s o f t h i s s t u d y . T h e r e f o r e , t h e i m p l i c a t i o n s 

o f t h e a s s u m p t i o n t h a t t h e n i n e t e e n I n d i a n c h i l d r e n w o u l d have 

r e a c h e d c r i t e r i o n (and in t h i s r e s p e c t , were l i k e t h e s l o w l e a r n e r s 

p r e v ' . o u s l y c o n s i d e r e d ) w i l l be. e x p l o r e d . An e x p e r i m e n t by K e n d l e r and 

K e n d l e r (1959) p r o v i d e s a p o s s i b l e b a s i s f o r i n t e r p r e t i n g speed o f 

o r i g i n a l l e a r n i n g . In t h e i r e x p e r i m e n t , s l o w l e a r n e r s o f k i n d e r g a r t e n 
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age found t h e HR s h i f t e a s i e r w h i l e f a s t l e a r n e r s f ound t h e R s h i f t 

e a s i e r . The i m p l i c a t i o n was t h a t t h e s l o w l e a r n e r s had no t y e t d e v e l o p e d , 

o r a t l e a s t were i n t h e p r o c e s s o f d e v e l o p i n g t o f u l l c a p a c i t y , t h e 

a b i l i t y t o m e d i a t e , i . e . , compared t o t h e f a s t l e a r n e r s , t h e y were 

n o n - m e d i a t o r s . In r e l a t i o n t o t h e p r e s e n t s t u d y , one i n t e r p r e t a t i o n 

wou ld be t h a t t h e r e a r e p r o p o r t i o n a l l y more n o n - m e d i a t o r s among I n d i a n 

c h i l d r e n t h a n among w h i t e c h i l d r e n in t h i s p a r t i c u l a r age r a n g e . How

e v e r , two c o n s i d e r a t i o n s s h o u l d be t a k e n i n t o a c c o u n t . 

F i r s t , t h e K e n d l e r s were d e a l i n g w i t h a s u b s t a n t i a l l y d i f f e r e n t 

age r a n g e . Speed o f l e a r n i n g d u r i n g a c q u i s i t i o n may have d i f f e r e n t 

i m p l i c a t i o n s f o r d i f f e r e n t age r a n g e s . S e c o n d l y , t h e i n t e r a c t i o n b e 

tween speed o f o r i g i n a l l e a r n i n g and s h i f t was no t r e p l i c a t e d . I n s t e a d , 

an i n t e r a c t i o n between speed o f o r i g i n a l l e a r n i n g and e t h n i c g roup 

was f o u n d . T h u s , t h e r e i s no s p e c i f i c e v i d e n c e i n d i c a t i n g u n e q u i v o 

c a l l y t h a t t h e n i n e t e e n I n d i a n c h i l d r e n were n o n - m e d i a t o r s o r t h a t 

t h e i r h y p o t h e t i c a l i n c l u s i o n wou ld have made a c r u c i a l d i f f e r e n c e i n 

s h i f t p e r f o r m a n c e . A l s o , i t a p p e a r s t h a t t h e f o r t y - e i g h t I n d i a n 

c h i l d r e n who d i d r e a c h t h e f i r s t c r i t e r i o n were no t u n r e p r e s e n t a t i v e 

o f t h e p o p u l a t i o n w i t h r e s p e c t t o m e d i a t i o n a l a b i l i t y . 

We have co n s i d o red t h e d a t a o f t h o s e c h i l d r e n who were t e s t e d 

on s h i f t p e r f o r m a n c e and as w e l l , t h e p o s s i b l e r e l e v a n c e t o t h a t com

p a r i s o n o f t h e s u b s t a n t i a l p r o n o r t i o n o f I n d i a n c h i l d r e n who f a i l e d 

t o p r o c e e d t o t h e s h i f t . T h i s f a i l u r e i s o f i n t e r e s t i n i t s e l f . 

U n f o r t u n a t e l y , a d e q u a t e v e r b a l i z a t i o n o r s o r t i n g d a t a were no t 

c o l l e c t e d f o r t h e r e j e c t e d Ss s i n c e , a t t he t i m e , i t was no t a n t i c i 

p a t e d t h a t s o many I n d i a n c h i l d r e n wou ld f a i l t o r e a c h c r i t e r i o n . 

Howeve r , t h e r e i s one v e r y p l a u s i b l e e x p l a n a t i o n f o r t h e f a i l u r e s . 

I t i s based on t h e f a c t t h a t more I n d i a n c h i l d r e n t h a n w h i t e c h i l d r e n 
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d i d no t v e r b a l i z e , t h e t r i a n g l e c o n c e p t . T h i s i s i m p o r t a n t s i n c e 

" t r i a n g l e " was t h e p o s i t i v e ( r e i n f o r c e d ) s t i m u l u s f o r a l l Ss In 

o r i g i n a l l e a r n i n g . In e f f e c t , t h e a p p a r e n t u n a v a i l a b i l i t y o f a l a b e l 

f o r t h e t r i a n g l e c o n c e p t may have r e s u l t e d i n t h e h i g h e r p r o p o r t i o n 

o f f a i l u r e s among I n d i a n c h i l d r e n in o r i g i n a l l e a r n i n g . The m a j o r 

r e a s o n f o r t h e common i n a b i l i t y among I n d i a n c h i l d r e n t o v e r b a l i z e 

" t r i a n g l e " may r e s i d e i n t h e f a c t o r o f a c a d e m i c t r a i n i n g . The m a j o r i t y 

o f t h e I n d i a n c h i l d r e n , r e j e c t e d o r n o t , were g e n e r a l l y one o r even 

two o r t h r e e g r a d e s b e h i n d t h e same-aged w h i t e c h i l d r e n , E s p e c i a l l y 

i n t h e seven y e a r o l d g r o u p , many had n o t y e t f o r m a l l y been t a u g h t 

t h e c o n c e p t o f t r i a n g l e . F u r t h e r m o r e , e l e v e n o f t h e n i n e t e e n I n d i a n 

c h i l d r e n r e j e c t e d were seven y e a r s o f ago and u s u a l l y i n g r a d e o n e . 

These o b s e r v a t i o n s l e a d t o t h e s u g g e s t i o n t h a t t h e p e r f o r m a n c e o f t h e 

I n d i a n c h i l d r e n may have been a f f e c t e d by more g e n e r a l f a c t o r s , e . g . , 

i n t e l l i g e n c e . W i l s o n (1952) p r o v i d e s some s u p p o r t f o r t h i s p o s s i b i l i t y . 

She f i n d s t h a t I n d i a n c h i l d r e n s c o r e s i g n i f i c a n t l y l o w e r on R a v e n ' s 

P r o g r e s s i v e M a t r i c e s , a n o n - v e r b a l t e s t o f men ta l a b i l i t y . The 

p r e s e n t d a t a , h o w e v e r , s t i l l l e a v e open t h e q u e s t i o n o f t h e r e a s o n s 

f o r t h e d e f i c i e n c y . 

We t u r n now t o a c o n s i d e r a t i o n o f t h e g e n e r a l i m p l i c a t i o n s and 

t h e avenues o f r e s e a r c h g e n e r a t e d f rom t h i s s t u d y . An i s s u e r a i s e d 

i n t h e i n t r o d u c t i o n c o n c e r n e d t h e n a t u r e o f t h e r e l a t i o n s h i p between 

language and c o g n i t i v e d e v e l o p m e n t . One s c h o o l o f t h o u g h t a s s i g n e d 

language t o a c r u c i a l r o l e i n c o g n i t i v e d e v e l o p m e n t by mak ing language 

t h e n e c e s s a r y and d e t e r m i n i n g a n t e c e d e n t o f c o g n i t i o n . The o t h e r 

s c h o o l o f t h o u g h t r e l e g a t e d language t o a l e s s c r i t i c a l , a l t h o u g h s t i l l 

I m p o r t a n t r o l e by p o s t u l a t i n g t h e p o s s i b l e , bu t n o t n e c e s s a r y . 
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dependence o f l anguage on c o g n i t i v e d e v e l o p m e n t . P r o p o n e n t s o f 1 he 

f i r s t p o s i t i o n advanced e v i d e n c e t o s u p p o r t t h e MDH (wh ich e m p h a s i z e s 

t h e i m p o r t a n c e o f v e r b a l r e s p o n s e s as m e d i a t o r s ) w h i l e p r o p o n e n t s o f 

t h e l a t t e r p o s i t i o n p r e s e n t e d ov i ' dence such as c o g n i t i v e deve lopmen t 

In a p p a r e n t l y l a n g u a g e - d e f i c i e n t p o p u l a t i o n s . I t was w i t h i n t h i s 

c o n t e x t t h a t t h e p r e s e n t s t u d y was d e s i g n e d t o e x p l o r e p o s s i b l e d i f f e r 

e n c e s between I n d i a n and w h i t e c h i l d r e n in p e r f o r m a n c e on R and NR 

s h i f t s . I n d i a n c h i l d r e n were c o n s i d e r e d t o be an a p p r o p r i a t e g roup 

f o r s t u d y s i n c e t h e y h?y. o f t e n been found t o be d e f i c i e n t i n v e r b a l 

a b i l i t y . A l s o , t h e s h i f t me thodo logy seemed a p p r o p r i a t e s i n c e i t 

p r o v i d e d a t e c h n i q u e whereby d i f f e r e n c e s i n s h i f t p e r f o r m a n c e m i g h t be 

a t t r i b u t e d t o d i f f e r e n c e s in m e d i a t i o n a l a b i l i t y . 

We a d d r e s s e d o u r s e l v e s t o t h r e e r e l a t e d q u e s t i o n s : A r e t h e r e 

c o g n i t i v e d i f f e r e n c e s between I n d i a n and w h i t e c h i l d r e n ? I f t h e r e a r e , 

can t h e y be a t t r i b u t e d t o d i f f e r e n c e s in l anguage and t h e use o f v e r b a l 

m e d i a t i o n ? What a r e t h e i m p l i c a t i o n s o f t h i s s t u d y f o r t h e l anguage -

t h o u g h t c o n t r o v e r s y ? 

I t i s a p p a r e n t t h a t t h e r e p r o b a b l y a r e c o g n i t i v e d i f f e r e n c e s 

between I n d i a n and w h i t e c h i l d r e n i f samp le d i f f e r e n c e s i n ( I ) 

a b i l i t y t o r e a c h t h e f i r s t c r i t e r i o n , (2) v e r b a l i z a t i o n , and (3) speed 

o f s h i f t l e a r n i n g r e l a t i v e t o speed o f o r i g i n a l l e a r n i n g , a r e e v i d e n c e 

o f p o p u l a t i o n d i f f e r e n c e s . Howeve r , w i t h r e g a r d t o t he s e c o n d q u e s 

t i o n , t h e r e i s no s p e c i f i c e v i d e n c e f o r d i f f e r e n c e s i n m e d i a t i o n . 

T h u s , i n r e l a t i o n t o t h e t h i r d q u e s t i o n , t h e r e i s no e v i d e n c e in t h i s 

s t u d y t h a t c o g n i t i v e deve lopmen t depends on p r i o r l anguage d e v e l o p m e n t . 



The need f o r r e p l i c a t i o n w i t h c o n t r o l f o r s a l i e n c e o f s t i m u l u s 

d i m e n s i o n s i s i n d i c a t e d . F u r t h e r m o r e , i n o r d e r t o t e s t t h e o r i g i n a l 

h y p o t h e s i s a d e q u a t e l y , a s t u d y o f c h i l d r e n i n t h e f o u r - t o - s i x y e a r 

age range i s n e c e s s a r y . O t h e r r e s e a r c h m i g h t a l s o be d i r e c t e d t o w a r d 

f i n d i n g o u t more a b o u t f a s t and s l o w l e a r n e r s on one h a n d , and t h e 

c h i l d r e n who f a i l t o l e a r n t h e f i r s t d i s c r i m i n a t i o n on t h e o t h e r 

h a n d , e s p e c i a l l y in r e l a t i o n t o s o r t i n g and v e r b a l i z a t i o n b e h a v i o u r . 

In t h e p r e s e n t s t u d y , we a t t e m p t e d t o r e l a t e v e r b a l i z a t i o n w i t h 

s h i f t p e r f o r m a n c e . In c o n t r a s t , i t wou ld be w o r t h w h i l e t o employ 

v e r b a l i z a t i o n as an i n d e p e n d e n t v a r i a b l e . T h i s m i g h t t a k e t h e fo rm 

o f s u p p l y i n g l a b e l s ( t o d e t e r m i n e i f t h i s f a c i l i t a t e s p e r f o r m a n c e , 

as has a l r e a d y been done in o t h e r s t u d i e s , e . g . , Got I i n and L i s s 

( 1 9 6 2 ) , K e n d l e r and K e n d l e r ( 1 9 6 1 ) , K e n d l e r (1964) o r o f m a n i p u l a t i n g 

t h e - ' ve rba I i zab i I i ty''"' o f t h e s t i m u l u s . In e f f e c t , t h i s l a t t e r 

m a n i p u l a t i o n wou ld be a n a l o g o u s t o t h e m a n i p u l a t i o n o f m e a n i n g f u I n e s s 

o f nonsense s y l l a b l e s i n v e r b a l l e a r n i n g s t u d i e s . F o r e x a m p l e , 

where bo th e t h n i c g r o u p s a r e p r e s e n t e d w i t h a s t i m u l u s f o r w h i c h t h e r e 

i s no r e a d i l y a v a i l a b l e l a b e l , i t wou ld be i n t e r e s t i n g t o d e t e r m i n e 

i f t h e w h i t e c h i l d r e n t e n d t o a s s i g n some s o r t o f l a b e l anyway (and 

t h e r e b y f a c i l i t a t e t h e i r p e r f o r m a n c e ) w h i l e t h e I n d i a n c h i l d r e n make 

no a t t e m p t t o a p p l y a l a b e l t o t h e u n f a m i l i a r , r ' l o w - v e r b a I i zab I e " 

r e f e r e n t . 

O n l y t h e most t e n t a t i v e c o n c l u s i o n s can be drawn f rom t h e p r e s e n t 

s t u d y bo th w i t h r e s p e c t t o l anguage and c o g n i t i v e deve lopmen t and 

w i t h r e s p e c t t o I n d i a n - w h i t e d i f f e r e n c e s . I t i s e v i d e n t f rom some 

o f t h e d i f f i c u l t i e s e n c o u n t e r e d t h a t c r o s s - c u l t u r a l r e s e a r c h b r i n g s 

t o l i g h t c o n s i d e r a t i o n s t h a t a r e no t a p p a r e n t f rom t h e s t u d y o f a 
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s i n g l e c u l t u r a l g r o u p . Howeve r , i t i s a l s o e v i d e n t t h a t many f r u i t f u l 

h y p o t h e s e s can be g e n e r a t e d f rom t h e s e c o n s i d e r a t i o n s , p r o v i d i n g , 

as a r e s u l t , t h e b a s i s f o r g e n u i n e c o n t r i b u t i o n s and a d v a n c e s in 

o u r k n o w l e d g e . 



CHAPTER V 

SUMMARY 

T h i s s t u d y was d e s i g n e d t o e x p l o r e s p e c i f i c a s p e c t s o f t h e r e l a 

t i o n s h i p between language and c o g n i t i o n . C o m p a r i s o n s o f a normal p o p u 

l a t i o n w i t h p o p u l a t i o n s d e f i c i e n t i n v e r b a l a b i l i t y p r o v i d e i n f o r m a 

t i o n r e l e v a n t t o t h e q u a l i f i c a t i o n o f t h i s r e l a t i o n s h i p . In t h i s 

r e s p e c t , B . C . I n d i a n c h i l d r e n , were an a p p r o p r i a t e g roup f o r c o m p a r i s o n 

w i t h normal w h i t e c h i l d r e n s i n c e t h e y a r e a p p a r e n t l y d e f i c i e n t i n 

v e r b a l d e v e l o p m e n t . I t was c o n s i d e r e d w o r t h w h i l e t o d e t e r m i n e i f t h e r e 

a r e c o g n i t i v e d i f f e r e n c e s between I n d i a n and w h i t e c h i l d r e n and i f t h e r e 

a r e , t o d e t e r m i n e i f t h e s e d i f f e r e n c e s can be a t t r i b u t e d t o d i f f e r 

e n c e s i n v e r b a l a b i l i t y i n t h e fo rm o f v e r b a l m e d i a t i o n . . E v i d e n c e o f 

v e r b a l m e d i a t i o n i s assumed t o be e x e m p l i f i e d i n t h e r e l a t i v e l y g r e a t e r 

e a s e o f e x e c u t i n g a R o v e r a NR s h i f t . In a 3 x 2 x 2 f a c t o r i a l 

d e s i g n i n v o l v i n g age ( 7,8 , 9 ) , s h i f t ( R - N R ) , and e t h n i c g roup ( I n d i a n -

w h i t e ) , i t was h y p o t h e s i z e d t h a t t h e r e wou ld be a s i g n i f i c a n t i n t e r 

a c t i o n between s h i f t and e t h n i c g r o u p . 

A t o t a l o f s i x t y - r o v e n I n d i a n and f i f t y - o n e w h i t e c h i l d r e n was 

i n i t i a l l y t e s t e d . However , n i n e t e e n I n d i a n and t h r e e w h i t e c h i l d r e n 

f a i l e d t o l e a r n t h e f i r s t d i s c r i m i n a t i o n t o c r i t e r i o n w i t h i n t h e 

l i m i t o f one hundred t r i a l s . The d i f f e r e n c e between t h e s e p r o p o r t i o n s 

was h i g h l y s i g n i f i c a n t . A n a l y s e s were c o n d u c t e d f o r t h e r e s u l t i n g 

s e l f - s e l e c t e d samp le o f f o r t y - e i g h t I n d i a n and f o r t y - e i g h t w h i t e c h i l 

d ren who s u c c e e d e d i n a t t a i n i n g t h e f i r s t c r i t e r i o n and who went on 

t o t h e s h i f t t a s k . On o r i g i n a l l e a r n i n g , t h e r e were nc s i g n i f i c a n t 

d i f f e r e n c e s o r i n t e r a c t i o n s f o r t h i s s e l f - s e l e c t e d s a m p l e . On t h e 

s h i f t , t h e r e was a s i g n i f i c a n t main e f f e c t o n l y f o r t h e s h i f t f a c t o r , 
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w i t h t h e R s h i f t p e r f o r m a n c e b e i n g s u p e r i o r t o NR s h i f t p e r f o r m a n c e 

f o r bo th e t h n i c g r o u p s . T h e r e were no d i f f e r e n c e s between I n d i a n s and 

w h i t e s i n o v e r a l l p e r f o r m a n c e o r i n t h e r e l a t i v e d i f f i c u l t y o f R and 

NR s h i f t s . 

S u p p l e m e n t a r y ana I y s e s - were p e r f o r m e d t o e x p l o r e o t h e r p o s s i b l e 

d i f f e r e n c e s . I t was found t h a t t h e w h i t e c h i l d r e n were r e l a t i v e l y 

c o n s i s t e n t i n t h e speed w i t h wh i ch t h e y l e a r n e d bo th t h e o r i g i n a l d i s 

c r i m i n a t i o n and t h e s h i f t w h i l e , in c o n t r a s t , t h e I n d i a n c h i l d r e n were 

n o t . Those I n d i a n c h i l d r e n who were " f a s t " i n o r i g i n a l l e a r n i n g became 

" s l o w " on t h e s h i f t , whereas t h o s e who were " s l o w " i n o r i g i n a l l e a r n 

i ng became " f a s t " on t h e s h i f t . On t h e b a s i s o f p o s t - e x p e r i m e n t a l 

c a r d s o r t and v e r b a l i z a t i o n t e s t s , i t was a l s o found t h a t t h e shape 

d i m e n s i o n was more s a l i e n t t h a n t h e s i z e d i m e n s i o n and t h a t I n d i a n 

c h i l d r e n were no t as s u c c e s s f u l i n g i v i n g an a p p r o p r i a t e o v e r t l a b e l 

t o t h e t r i a n g l e c o n c e p t . 

The s p e c i f i c h y p o t h e s i s t h a t t h e r e wou ld be a s i g n i f i c a n t i n t e r 

a c t i o n between s h i f t and e t h n i c g roup was n o t s u p p o r t e d . Howeve r , i n 

g e n e r a l , t h e r e s u l t s f rom t h e s u p p l e m e n t a r y a n a l y s e s and t h e f a c t t h a t 

s i g n i f i c a n t l y more I n d i a n t h a n w h i t e e h i l d r e n f a i l e d t o r e a c h t h e f i r s t 

c r i t e r i o n s u g g e s t e d t h a t t h e r e w e r e c o g n i t i v e d i f f e r e n c e s between 

I n d i a n and w h i t e c h i l d r e n . T h e r e was no s p e c i f i c e v i d e n c e t o s u p p o r t 

a m e d i a t i o n a l d e f i c i e n c y i n t e r p r e t a t i o n o f t h e s e d i f f e r e n c e s . . 
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APPENDIX I 

TABLE 9 

FREQUENCIES OF INDIAN AND WHITE CHILDREN IN BOTH SHIFT 

CONDITIONS WHO SORT ON THE BASIS O F : BOTH DIMENSIONS (SHAPE OR S IZE F I R S T ) , 

SHAPE OR S IZE ONLY, OR HAPHAZARDLY 

REVERSAL NONREVERSAL 

INDIAN WHITE INDIAN WHITE 

Both D i m e n s i o n s u s e d : Shape used 8 1 1 5 12 
F i r s t . 

Shape O n l y 1 1 8 8 6 

Bo th D i m e n s i o n s u s e d : S i z e used I 4 4 4 
F i r s t 

S i z e O n l y 0 1 2 2 

H a p h a z a r d 1 0 4 0 

T o t a l 21 24 23 24 


