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THE LEàRNBG OF SEMI-CONCRETE AND ABSTRACT 

MATERIALS BT BRIGHT AND RETARDED STUDENTS

CHAPTER I  

INTRODUCTION

Throughout th e  l i t e r a t u r e  o f  m ental r e ta rd a tio n  runs th e  assumption 

th a t  I n t e l l e c t  I s  d l r e o t ly  r e la te d  to  a b i l i t y  to  le a rn  a b s tr a c t  m a te ria l 

and th a t  m ental r e ta rd a t io n  i s  coupled w ith  a g re a te r  f a c i l i t y  w ith con

c re te  m a te r ia l .  Some w r i te r s  have c h a ra c te r iz e d  I n t e l l e c t  In  teim s o f 

a b i l i t y  to  d ea l w ith  a b s tr a c t  symbols. O thers have based d i f f e r e n t i a l  

educational programs f o r  th e  m en ta lly  re ta rd e d  and f o r  th e  b r ig h t  upon 

th e  assumption o f d i f f e r e n t i a l  f a c i l i t y  w ith  concrete  and a b s tr a c t  mate

r i a l s ,  The p re se n t study  I s  an attem pt to  determ ine th e  e f f e c t  o f the 

r e la t iv e  a b s tra c tn e ss  o f th e  m a te r ia l lea rn ed  upon th e  le a rn in g  r a te s  o f  

b r ig h t and re ta rd ed  s tu d e n ts .

Opinions Based on O bservation by Educators 

Workers In  th e  f l i l d  o f sp ec ia l education  tend to  f in d  c e r ta in  

c h a r a c te r is t ic s  th a t  ty p ify  th e  re ta rd e d  c h ild  and th e  b r ig h t  c h ild . 

These observ a tio n s  p rov ide a f r u i t f u l  source o f hypotheses about the 

r e la t io n  between t e s t  in te l l ig e n c e  and behav io r. One l im i ta t io n  to  th e
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o b se rv a tio n a l method i s  th a t  an in d iv id u a l may tend to  make c e r ta in  

sta tem ents about a re ta rd ed  group w ithout f i r s t  determ ining th a t  th i s  

sta tem ent could not be made about b r ig h t ch ild re n  as w e ll. For example, 

the statem ent th a t  re ta rd ed  stu d en ts  le a rn  concrete  m a te r ia l r e la t iv e ly  

b e t te r  than th ey  do a b s tra c t m a te ria l may be an accu ra te  o b serv a tio n ; 

however, i t  cannot be considered a d e fin in g  c h a r a c te r is t ic  o f re ta rd a t io n  

u n le ss  i t  can be shown th a t  th e  same statem ent i s  not t ru e  in  regard  to  

b r ig h t ch ild re n .

Below are  some attem pts by workers in  th e  f i e ld  o f sp e c ia l education 

to  i s o la te  c h a r a c te r is t ic s  th a t  a re  a sso c ia ted  w ith  high o r low t e s t  i n t e l 

lig e n c e .

Ingram (1953, pp. 310-311) suggests th a t  a m ajor d if fe re n c e  in  the  

teach ing  o f re ta rd e d  and normal c h ild re n  i s  th e  g re a te r  need f o r  concrete  

le a rn in g  a id s  f o r  use by the  form er in  acq u irin g  concepts, to g e th e r  w ith  

a need fo r  minimizing a b s tra c tio n . Although Ingram c i t e s  re fe ren ce s  fo r  

many o f her s ta tem en ts , no evidence i s  o ffe re d  in  support o f t h i s  sug

g e s tio n .

Although she i s  in  agreement w ith  le a rn in g  th e o r is t s  in  th a t  " le a rn 

ing tak es  p lace  in  th e  same way in  a l l  in d iv id u a ls , re g a rd le s s  o f d i f f e r 

ing r a te s  o f le a rn in g  a b i l i ty ,"  (p . 35), Ingram holds w ith  most educators 

in  s tre s s in g  d i f f i c u l ty  w ith a b s tra c t  m a te ria l as a c h a r a c te r is t ic  o f  the  

re ta rd e d  c h ild .

The m ental a b i l i t y  o f th e  s low -leam in g  c h ild  a t  any 
age i s  ch a rac te rize d  by a slow er r a te  o f  and a l e s s  f u l l  
t o t a l  development than th a t  o f  th e  average c h ild , and p a r
t i c u l a r ly  by l im ita tio n s  in  a b i l i t i e s  having to  do w ith  
a b s tra c t  th in k in g  and symbols such as a re  involved in  as
so c ia tio n , reason ing , and g e n e ra liz a tio n  (pp. 33-3^).
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H utt and Gibley (1958) r e i t e r a t e ,  again w ithout c i t in g  evidence, 

the  " c h a ra c te r is t ic "  o f m oderately re ta rd ed  c h ild re n  to  show r e la t iv e ly  

g re a te r  re ta rd a t io n  in  a b s tra c t  le a rn in g  than they  do in  concrete  le a rn 

in g . "The more concrete th e  ta sk , th e  b e t te r  they  function" (p . 105).

C utts and Moseley (1957. p . 19) l i s t  " a b i l i ty  to  th in k  a b s tra c tly "  

as one o f  th e  c h a ra c te r is t ic s  o f b r ig h t c h ild re n .

Adams and Torgerson (1958, pp. 83-84) o f fe r  as id e n tify in g  charac

t e r i s t i c s  o f b r ig h t and d u l l  s tu d en ts  a tendency o f the  d u ll  to  be poor 

in  work w ith  a b s tra c tio n s  and weakness in  making a s so c ia tio n s  re a d ily , 

as  ppposed to  a tendency o f th e  b r ig h t to  work w ith  a b s tra c tio n s  e a s ily  

and ease in  making a s so c ia tio n s . They fu r th e r  emphasize th e  d iffe re n c e  

in  d u ll  and b r ig h t  s tu d en ts  by s ta t in g  th a t  in s tru c t io n  fo r  d u l l  s tuden ts  

must be o f a concrete  n a tu re , and conversely  th a t  c o n c re tiz a tio n  be mini

mized in  in s tru c t io n  of th e  b r ig h t ,

A curricu lum  guide d is t r ib u te d  to  sp ec ia l education  te a c h e rs  in  

Oklahoma p u b lic  schools (Oklahoma S ta te  Department o f Education, I 96O) 

a lso  emphasizes th e  g re a te r  need f o r  c o n c re tiz a tio n  o f in s tru c t io n  fo r  th e  

re ta rd e d .

The 49th  Yearbook o f th e  N ational S ocie ty  f o r  th e  Study o f  Education 

(1950) c h a ra c te r iz e s  th e  g if te d  as being su p e rio r to  o th e r  c h ild re n  in  

reason ing , g e n e ra liz in g , d e a lin g  w ith  a b s tra c tio n s , comprehending meanings, 

th in k in g  lo g ic a l ly ,  and recogn iz ing  r e la t io n s h ip .  By om ission, i t  must 

be assumed th a t  s u p e r io r ity  w ith  concrete  le a rn in g  i s  l e s s  marked,

S ch e ife le  (1953) has compiled a l i s t  o f t r a i t s  th a t  seem to  be common 

to  g if te d  c h ild re n . Of fo u rteen  in te l l e c tu a l  t r a i t s  o f the  g if te d ,  she
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in c lu d es  s ix  supposedly sep ara te  c h a r a c te r is t ic s  th a t  have to  do w ith  

s u p e r io r i ty  in  a b s tra c t  le a rn in g  o r le s s  in te r e s t  in  p ra c t ic a l  su b jec ts  

o r manual a c t i v i t i e s .  Her sta tem ents are  " v e r if ie d "  by re fe r r in g  to  

o th e r  au th o rs  who have made s im ila r  s ta tem en ts .

Enough c o r re la t io n s  between in te l l ig e n c e  t e s t  sco res  and school 

achievement have been c a lcu la te d  to  w arrant some g e n e ra liz a tio n s  about 

th e  re la t io n s h ip  between measured i n t e l l e c t  and achievement in  v ario u s  

s u b je c ts . A summary o f the  f in d in g s  (Sorenson, 195^, pp . 307-308) in 

d ic a te s  th a t  in  academic su b je c ts  ( in  which a b s tra c t  symbols are  r e l a 

t iv e ly  more e v id e n t) , such as read in g , com position, h is to ry ,  a r ith m e tic , 

E nglish , a lg eb ra , and fo re ig n  languages, th e  c o r re la t io n  between I .Q , and 

perform ance i s  g e n e ra lly  about .40 to  ,50 ,

In  in d u s t r ia l  su b je c ts  (presumably more co n c re te ), such as wood

working, mechanical drawing, sewing, cooking, and in  o th e r  s k i l l  s u b je c ts , 

such as a r t ,  drawing, and handw riting , th e  c o r re la t io n  between m ental tfcst 

score and a tta inm en t i s  only  about ,20 ,

In  rep o rtin g  th e se  r e s u l t s ,  Sorenson p re d ic ts  th a t  th e  a c tu a l r e 

la t io n s h ip s  should be h ig h er than  in d ic a te d  because school marks a re  

somewhat in a cc u ra te  in d ic e s  o f a c tu a l achievement.

The preceding  re fe ren ce s  c ite d  do no t c o n s ti tu te  an exhaustive 

b ib lio g rap h y  o f sp e c ia l education  l i t e r a t u r e ,  bu t th ey  a re  rep re se n ta 

t iv e  in  th a t  th ey  o f fe r  as f a c t  th e  assum ption o f g re a te r  d is p a r i ty  be

tween concrete  and a b s tr a c t  le a rn in g  in  th e  case o f re ta rd e d  s tu d en ts .

To make such programs o f d i f f e r e n t i a l  trea tm en t o f re ta rd ed  and 

g if te d  no t on ly  s c ie n t i f i c a l l y  v a lid  bu t a lso  econom ically f e a s ib le .
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i t  i s  e s s e n t ia l  th a t  the  assumption o f d i f f e r e n t i a l  f a c i l i t y  w ith  con

c re te  and a b s tra c t  le a rn in g  by re ta rd ed  and g if te d  s tu d en ts  be s c ie n t i f 

i c a l l y  e s ta b lish e d  o r repud ia ted  in  a c o n tro lle d  t e s t  s i tu a t io n .

E xpectations Derived firom In te ll ig e n c e  Test Performance 

The assumed re la tio n s h ip  between in te l l ig e n c e  and g re a te r  f a c i l i t y  

w ith  a b s tra c t  le a rn in g  i s  in  p a r t  derived  from observed performance on 

in te l l ig e n c e  t e s t s ,  o f which th e  S tan fo rd -B inet S cales  (Terman and M e rr il l,  

1937) a re  perhaps the  best-known examples. In  such s c a le s , an i n t e l l i 

gence q u o tien t ( I .Q .)  i s  derived  fo r  an in d iv id u a l by d iv id in g  h is  "men

t a l  age" (HA.) by h is  "chrono log ica l age" (CA). The chrono log ica l age i s  

determ ined by th e  number o f years  and months th a t  have elapsed since  the 

b i r t h  o f the  in d iv id u a l. The m ental age i s  determ ined by th e  average 

perform ance o f in d iv id u a ls  o f a given ch ro n o lo g ica l age. A p a r t ic u la r  

item  i s  p laced  a t  an age le v e l  th a t  would perm it a normal d is t r ib u t io n  

o f I .Q . scores w ith  a mean o f 100 ( i . e . ,  m ental age equal to  ch ronolog ical 

ag e ), and, in  th e  case o f th e  B inet S ca les , a standard  d e v ia tio n  o f approx

im a te ly  s ix te en  I.Q . p o in ts  a t  each age le v e l .

A po st hoc examination o f successes w ith  t e s t  item s le a d s  to  an 

o b se rv a tio n  th a t  concrete  item s such as id e n tify in g  p a r ts  o f th e  body of 

a paper d o ll  o r  recognizing  p ic tu re s  o f f a m il ia r  o b je c ts  such as a shoe, 

c lock , c h a ir , o r  bed (Terman and M e rr i l l ,  1937. PP. 19^-195) ch ro n o lo g ica lly  

preceded more a b s tra c t  item s such as memory fo r  d esigns ( I b i d . , 248-249) 

o r a b i l i t y  to  le a rn  codes ( ib id . ,  280-281).

The thoroughness o f th e  norm ative s tu d ie s  o f in d iv id u a l psychometric 

t e s t s  i s  not being questioned ; however, th e  deductions derived  from an
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a ly s is  o f  the r e s u l ts  o f such normative s tu d ie s  i s  le g i t im a te ly  open to  

fu r th e r  sc ru tin y . I t  i s  not th e  purpose of th e  p resen t study to  v a lid a te  

th e  p lac in g  of item s re q u irin g  f a c i l i t y  w ith concrete symbols (p ic tu re s  

o f " re a l"  o b je c ts )  p r io r  to  item s req u irin g  f a c i l i t y  w ith  a b s tra c t  symbols 

( " a b s tra c t"  designs o r  codes). However, th e re  may be f a c to rs  o th e r than 

a b s tra c tio n  involved in  item  d i f f i c u l ty .  The purpose o f th e  p re sen t study 

i s  to  determ ine whether th e  observed re la t io n s h ip s  between success w ith  

c e r ta in  ty p es  o f item s a t  d i f f e r e n t  chrono log ical ages j u s t i f i e s  d i f f e r 

ences in  methods of teach ing  b r ig h t and d u ll  s tu d en ts . E s s e n tia l ly , th e  

question  i s  whether th e  i n t e l l e c t  o f  an in d iv id u a l i s  a s ig n if ic a n t  f a c to r  

in  h is  r e la t iv e  ra te s  o f  le a rn in g  concrete  and a b s tra c t  m a te r ia ls .

C onstruc to rs  o f in te l l ig e n c e  t e s t s  must form ulate some d e f in i t io n  

of what th ey  purport to  measure o r  a s se s s . The v a r ie ty  o f  d e f in i t io n s  

o f in te l l ig e n c e  have been c la s s i f ie d  in to  th re e  c a te g o rie s  according to  

th e  major emphasis o f th e  au thors (Freeman, 1955)• In te ll ig e n c e  may be 

defined  as ( l )  adjustm ent to  o n e 's  to t a l  environment o r to  lim ite d  a sp ec ts  

th e re o f , o r  (2) a b i l i ty  to  le a rn , o r  (3) a b i l i t y  to  c a rry  on a b s tr a c t  th in k 

in g . A lfred  B in e t 's  conception o f in te l l ig e n c e  belongs la rg e ly  in  th e  

th i rd  ca teg o ry , and h is  e a r ly  work l a id  th e  foundation  forrrmuch o f the  

recen t co n s tru c tio n  o f in te l l ig e n c e  t e s t s .

A s t a t i s t i c a l  a n a ly s is  o f th e  1937 re v is io n  o f th e  S tan fo rd -B inet 

S cales rev ea led  a common fa c to r  o p era ting  a t  a l l  le v e ls  so as to  cause 

high in te rc o r r e la t io n s  o f t e s t  item s (McNemar, 1942). This f in d in g  o f 

a g en era l f a c to r  i s  c o n s is te n t w ith B in e t 's  e a r ly  co n ten tio n  th a t  he was 

te s t in g  g en era l in te l l ig e n c e .
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Item  analyses o f the  S tan fo rd -B inet S cales show a d i f f e r e n t  p a tte rn  

o f passes and f a i lu r e s  fo r  b r ig h t c h ild re n  and fo r  normal o r d u ll  (Baldwin, 

1 9 ^ ;  Magaret and Thompson, 1950). The item s favo ring  th e  b r ig h t and su

p e r io r  c h ild re n  inc lude  the  v erb a l and num erical, u t i l i z in g  symbols and 

a b s tra c t io n s .

I t  i s  c o n s is te n t w ith  a genera l f a c to r  o r g lo b a l theory  o f i n t e l 

lig e n c e  th a t  in te l l ig e n t  behavior i s  a lso  involved in  d ea lin g  w ith  semi

concre te  m a te r ia ls , Terman and a s so c ia te s  (19^2) have devised a t e s t  

c o n s is tin g  o f only a s in g le  type o f item  throughou t. Each item  c o n s is ts  

o f  f iv e  p ic tu re d  o b je c ts ,  fo u r o f which "belong” on th e  b a s is  o f some 

common re la t io n s h ip ,  and a f i f t h  item  which does no t "belong". For ex

ample, item  one has a cup, a g la s s , a b a l l ,  a p i tc h e r ,  and a mug. The 

su b je c t i s  to  mark the  b a l l  as th e  nonbelonging item  as a l l  th e  o th e rs  

a re  co n ta in e rs  fo r  l iq u id s .

The au thors s ta te  th a t  t h e i r  s ca le  i s  co n stru c ted  to  measure the  

a b i l i t y  to  recognize and u t i l i z e  r e la t io n s h ip s  among p ic to r ia l  symbols 

r a th e r  than  among v erb a l symbols (Terman e t  a l , ,  19^2). A pparently i t  

i s  c o n s is te n t  w ith  a g lo b a l th eo ry  of in te l l ig e n c e  th a t  high in te l l ig e n c e  

i s  p o s i t iv e ly  re la te d  to  a b i l i t y  to  d ea l w ith  sem i-concrete m a te r ia l j u s t  

as i t  i s  r e la te d  to  a b i l i t y  to  dea l w ith  a b s tra c t  m a te r ia l.

E, L. Thorndike has d iv ided  in te l l i g e n t  a c t i v i t y  in to  th re e  types:

(1) s o c ia l  in te l l ig e n c e ,  o r  a b i l i t y  to  d ea l w ith people; (2) concrete  

in te l l ig e n c e ,  o r  a b i l i t y  to  d ea l w ith  th in g s , as in  s k i l le d  tra d e s  o r 

ap p lian ces  o f technology; (3) a b s tr a c t  in te l l ig e n c e ,  o r a b i l i t y  to  dea l 

w ith  v e rb a l and m athem atical symbols. T horndike 's i s  e s s e n t ia l ly  an
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a to m is tic  th eo ry  of in te l l ig e n c e ,  in  th a t  i t  a ttem pts to analyze " in te l 

lig en ce"  in to  sev e ra l a reas  o f fu n c tio n in g , o r  elem ents o f a b i l i t y  (Free

man, 1955. pp. 69- 72) .

Opposed to  T horndike 's m i l t i - f a c to r  th eo ry  o f in te l l ig e n c e  i s

Spearman's tw o -fac to r theory.- Spearman (192?) p o s tu la te s  a genera l

f a c to r  (^) common to  a l l  m ental a c t iv i ty .  This f a c to r  i s  ch a rac te rized

as m ental energy analagous to  ph y sica l energy in  th e  p h y sica l sc ien ces.

I t  can be observed and measured only through i t s  s p e c if ic  m an ife s ta tio n

in  s i tu a t io n s  such as psycho log ica l t e s t s ,  Spearman p o s tu la te d  th e  g 

fa c to r  to  ex p la in  c o r re la t io n s  among d iv e rse  su b te s ts  such as an a lo g ies ,

com pletion, o p p o s ite s , e tc .

To ex p la in  th e  im perfect in te rc o r r e la t io n s  of d i f f e r e n t  m ental 

a c t i v i t i e s ,  Spearman p o s tu la te d  s p e c if ic  f a c to r s  f a c to r s ) ,  each of 

which i s  s p e c if ic  to  a p a r t ic u la r  type o f a c t iv i ty .  S u b tests  th a t  cor= 

r e la te  h ig h ly  w ith  each o th e r  bu t l e s s  h ig h ly  w ith g en era l fu n c tio n in g  

a re  sa id  to  possess  a "group f a c to r " .

T h u rs to n e 's  (19^3) t e s t s  o f  prim ary m ental a b i l i t i e s  a re  based on 

a th eo ry  th a t  i n t e l l ig e n t  a c t i v i t y  i s  n e i th e r  an exp ression  o f innumerable 

x p e c if ic  f a c to r s  as Thorndike b e liev ed , nor an exp ression  o f an a l l -  

p e rvasive  g en era l f a c to r  as Spearman claim ed, bu t th a t  c e r ta in  m ental 

o p e ra tio n s  have in  common a "primary" f a c to r  g iv ing  them u n ity  and d i f 

f e r e n t ia t in g  them from o th e r  m ental o p e ra tio n s . Thurstone id e n t i f ie d  

s ix  "primary" f a c to r s :  number, v e rb a l, space, word flu en cy , reason ing , 

and ro te  memory. In  p ra c t ic e ,  th e  "prim ary" a b i l i t i e s  proved no t to  be 

functionally independent. This p o s it iv e  c o r re la t io n  between f a c to r s  

caused Thurstone to  p o s tu la te  a "second-order general f a c to r"  s im ila r  to .
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but l e s s  s ig n if ic a n t  than, Spearman's g f a c to r ,

Stoddard o f fe r s  an a l l - in c lu s iv e  d e f in i t io n  of in te l l ig e n c e  as

" the  a b i l i t y  to  undertake a c t i v i t i e s  th a t  a re  c h a ra c te r iz e d  by ( l )  d i f 

f i c u l ty ,  (2) coB çlex ity , ( 3 ) a b s tra c tn e s s , (4 ) economy, (5) adap tiveness 

to  a g o a l, (6) so c ia l value, and (? ) the  emergence o f o r ig in a ls ,  and to  

m ain tain  such a c t i v i t i e s  under co n d itio n s  th a t  demand a co n cen tra tio n  

o f energy and a re s is ta n c e  to  em otional fo rces"  (S toddard , 1943» p . 4 ) .

For Stoddard, " a b s tra c tn e ss" , o r  o p era tin g  w ith  symbols " l i e s  a t  th e

h e a r t o f  in te l l ig e n c e  as d e fin ed ."

One major t e s t  c o n s tru c to r  d e fin e s  in te l l ig e n c e  as " the  aggregate  

o r  g lo b a l cap ac ity  o f the in d iv id u a l to  a c t p u rp o se fu lly , to  th in k  r a 

t io n a l ly ,  and to  d ea l e f f e c t iv e ly  w ith  h is  environment" (W echsler, 1944, 

p . 3 ) .

W echsler (1952) c i te s  r a t io s  o f th e  range o f v a r i a b i l i t y  on a la rg e  

number o f  t r a i t s  t h a t  dem onstrate th a t"  , . , r e l a t iv e ly  's i n ç l e ' t r a i t s  

u su a lly  have much sm aller t o t a l  range r a t io s  than  'com plex' ones" (p . 6I ) .  

The t o t a l  range r a t io  f o r  h e ig h t i s  l e s s  th an  f o r  body w eight; th e  range 

r a t io  f o r  simple le a rn in g  (Form Board) i s  on ly  2 .62 :1  whereas th e  range 

r a t io  f o r  hard le a rn in g  ( s u b s t i tu t io n )  i s  3»87:1. These range r a t io s  

were derived  by o b ta in in g  th e  sco res o f th e  second and 999th ranked p e r

son in  a group o f one thousand ( i . e . ,  e lim in a tin g  th e  upper .001 and th e  

low er . 001) , and making a r a t io  o f  th e  h igher to  th e  low er sco re . Accord

ing  to  W echsler, i t  may be expected th a t  th e re  i s  g re a te r  v a r i a b i l i t y  in  

th e  le a rn in g  r a te s  f o r  a b s tra c t  o r  symbolic m a te r ia l th an  in  the  le a rn in g  

r a te s  f o r  sem i-concrete o r p i c to r i a l  m a te ria l because th e  a b s tr a c t  symbols
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a re  meaningful only in  r e la t io n  to  o th e r  symbols whereas th e  p ic tu re s  

rep re sen t s p e c if ic  o b je c ts .

W echsler (1952)hypothesizes a "c o n fig u ra tio n a l th eo ry  o f human 

a b i l i t i e s "  which attem pts to  reco n c ile  both q u a n ti ta t iv e  and q u a l i ta t iv e  

ev a lu a tio n s  o f  mental v a r ia t io n .

The mental d e fe c tiv e  i s  no t only  a person who has l e s s  
of the  same th ing  ( e .g . ,  in t e l l e c tu a l  a b i l i ty )  than  a person 
o f "d u ll normal" in te l l ig e n c e ,  bu t one who shows a type of 
behavior which appears to  be q u a l i ta t iv e ly  d i f f e r e n t .  The same 
may be sa id  w ith regard  to  d if fe re n c e s  between a moron and an 
im b ecile , e tc ,  , . . and th ese  d iffe re n c e s  in  "looks" and 
"behavior" can be explained  by assuming th a t  human in te l l ig e n c e  
when p assing  c e r ta in  p o in ts  tak es  on new co n fig u ra tio n s  which 
fo r  phenomenological reasons we f in d  i t  convenient to  recognize 
as d i f f e r e n t  t o t a l i t i e s  (W echsler, 1952, pp. 133-13^)*

. . .  Genius and degeneration  a re  bu t two such c r i t i c a l  
p o in ts ,  o f  sp ec ia l i n t e r e s t  because o f t h e i r  p r a c t ic a l  and 
s o c ia l  im portance, b u t only i l l u s t r a t i n g  a genera l phenomenon 
o r p r in c ip le  th a t  q u a n ti ta t iv e  v a r ia t io n s  may give r i s e  to  
q u a l i ta t iv e  d if fe re n c e s , . . . What th e  a c tu a l mechanism o f th e  
tran sfo rm atio n  may be i s  a t  p re se n t hard to  co n jec tu re , b u t in  
p u re ly  p sycho log ica l t e m s ,  one might say th a t ,  as a r e s u l t  o f 
th e  change, a new c o n fig u ra tio n  i s  produced (W echsler, 1952, 
pp. 13^-135).

W echsler b e liev e s  th a t  th e  new q u a li ty  o r new o rg a n iz a tio n  " d if f e r s  

from th e  preceding  only by th e  f a c t  th a t  i t  has more o r l e s s  o f  th e  same 

kind o f  s tu f f  d i f f e r e n t ly  arranged" (W echsler, 1952, p . 136).

The "m ental age" concept has been ch a ra c te r iz e d  as somewhat m islead

ing because o f th e se  q u a l i ta t iv e  d iffe re n c e s  in  th e  in t e l l e c tu a l  fu n c tiio n -  

ing of b r ig h t  and re ta rd e d  ch ild ren  who achieve th e  same m ental age on 

an in te l l ig e n c e  t e s t  (Goodenough and T y ler, 1959, P . 295).

G uilfo rd  ( I 961) , in  fo rm ulating  a cu b ic le  model re p re se n tin g  the  

s tru c tu re  o f i n t e l l e c t ,  d i f f e r e n t ia te s  th re e  d i f f e r e n t  a sp ec ts  to  be 

considered in  analyzing in te l l e c tu a l  fu n c tio n in g : c o n te n ts , p roducts
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and o p e ra tio n s . Should h is  method of s tru c tu r in g  in t e l l e c t  gain  wide 

acceptance, i t  may be worthwhile to  t r a n s la te  th e  p resen t study in to  h is  

proposed term s.

On the  b a s is  o f c la s s i f ic a t io n  according to  th e  co n ten ts  involved, 

G uilford  d i f f e r e n t ia te s  between f ig u r a i ,  symbolic, sem antic, and behavor- 

i a l  co n ten t. The f ig u ra i  content i s  o f th e  same type as the con ten t th a t  

has been lab e led  in  th i s  study as "concre te" , i . e . ,  m a te ria l th a t  re 

p re sen ts  only  what i s  p erce ived . The m a te ria l th a t  has been lab e led  

" a b s tra c t"  in  t h i s  study would be c la s s i f ie d  by G uilfo rd  as symbolic.

The c la s s i f ic a t io n  according to  products inc lude  u n its ,  c la s se s , 

r e la t io n s ,  system s, tran sfo rm atio n s , and im p lic a tio n s . In  th e  p re se n t 

study we are  concerned w ith th e  r e la t io n s  between th e  two f ig u re s  th a t  

a re  p a ire d . The r e la t io n  i s  th a t  o f contiguous p re se n ta tio n .

In  G u ilfo rd ' s th i rd  c la s s i f ic a t io n ,  according to  o p era tio n , th e re  

a re  f iv e  major groups o f in te l l e c tu a l  a b i l i t i e s ;  th e  fa c to rs  o f cogni

t io n ,  memory, convergent th in k in g , d ivergen t th in k in g , and e v a lu a tio n .

In  the p resen t study we are  concerned w ith memory. The p re sen t study 

th en , being concerned w ith th e  form ation o f a s so c ia tio n s  between p a ired  

u n i t s ,  re p re se n ts  a b i l i t i e s  to  remember ( fo r  th e  sh o rt tim e req u ired  to  

complete th e  ta sk s )  re la tio n s h ip s  involv ing  two k inds o f co n ten ts , f ig u ra i ,  

and symbolic.

Em pirical S tud ies

A u n ified  th eo ry  o f le a rn in g  would seemingly re q u ire  th a t  th e  same 

p rocesses be involved fo r  both  re ta rd ed  and b r ig h t in d iv id u a ls .  In  f a c t ,  

much of our p re sen t le a rn in g  theo ry  i s  based upon s tu d ie s  o f th e  le a rn in g
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behavior o f species below th e  human in  th e  p h y lo -g en e tic  sca le  (Deese, 

1952; H ull, 1943; Skinner, 1938).

Learning th e o r is ts  have no t g en e ra lly  been concerned w ith th e  ways 

in  which b r ig h t and re ta rd ed  in d iv id u a ls  d i f f e r  in  t h e i r  le a rn in g  r a te s  

f o r  d i f f e r e n t  types o f m a te r ia ls .  Learning th e o r is t s  seemingly agree 

th a t"  . . .  i t  i s  o f no p a r t ic u la r  consequence what an organism le a rn s : 

the  b a s ic  question  i s  how?" (Mowrer, I960, p . 9 ) .

K irk (1950) has po in ted  ou t th a t  th e re  has been l i t t l e  re search  

d ire c te d  toward th e  problems encountered in  th e  education  o f excep tional 

c h ild re n . Kirk o f fe r s  th e  fo llow ing  reasons fo r  th e  p a u c ity  o f re search  

in  t h i s  a rea ;

1 . The o r ig in a l  work in  t h i s  f i e l d  was spearheaded by 
prom oters and hum anitarians and no t by s c ie n t i s t s .  Funds were 
made av a ila b le  f o r  s e rv ic e s  r a th e r  than  f o r  re se a rc h . . . ,

2 . C ustod ial i n s t i tu t io n s  and sp e c ia l schools e s ta b lish e d  
fo r  th e  care  and t ra in in g  o f ex cep tio n a l c h ild re n  have not 
u su a lly  been equipped f o r  re sea rch  . . . .

3 . R e la tiv e ly  few resea rch  fo undations d i r e c t  t h e i r  e f f o r t s  
toward th e  study o f th e  education  o f ex cep tio n a l c h ild re n .

4 . U n iv e rs itie s  . . . have been slow to  recogn ize  th e  need 
f o r  research  in  th e  education  o f ex cep tio n a l c h ild re n  in  general 
and bu t few o f them even now have a sp e c ia liz e d  s t a f f  to  design  
and organize research  p ro je c ts  and to  t r a in  s p e c ia l i s t s  in  th i s  
f i e l d  . . . .  U n iv e rs itie s  have r e l ie d  upon th e  b a s ic  sciences 
to  fu rn ish  d a ta  bu t have no t appointed s ta f f s  to  spearhead th e  
program o r  to  draw upon f a c t s  from th e  b a s ic  sc ie n ce s .

5 . F ie ld  personnel, such as s ta t e  o r c i ty  d i r e c to r s  o f 
sp e c ia l education , have more than  a f u l l - t im e  job ca rry in g  
on th e  se rv ice  fu n c tio n s  o f t h e i r  departm ents and have had 
l i t t l e  tim e fo r  re search  a c t i v i t i e s  (K irk , 1950, p . 321).

McGeoch (1942) c i te s  some e a r ly  s tu d ie s  o f th e  r e la t io n  between

le a rn in g  and in te l l ig e n c e .  He re p o rts  th a t  alm ost w ith o u t exception the

c o r re la t io n  i s  p o s it iv e  between le a rn in g  r a t e  and in te l l ig e n c e .

H. E. G a rre tt (1928) found th a t  p a ired  a s so c ia te s  le a rn in g  r a te s
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and Thorndike Examination score had a c o r re la tio n  c o e f f ic ie n t  o f  .23, 

d ig it-sym bo l s u b s t i tu t io n  c o rre la te d  w ith  Thorndike score .09 , T urkish- 

E nglish  vocabulary was c o rre la te d  w ith  Thorndike score .37 , and code 

le a rn in g  had a .31 c o r re la tio n  w ith  th e  Thorndike sco re . M eaningfulness 

o f  the  m a te r ia l seemed to  be an im portant determ inant o f i t s  r e la t io n  to  

t e s t  in te l l ig e n c e .

F. T. Wilson (1928) found th a t  le a rn in g  a m u ltip lic a tio n  ta b le  and 

le a rn in g  to  recognise shorthand ch a ra c te rs  c le a r ly  d is tin g u ish e d  b r ig h t 

from d u l l  s tu d e n ts . He found n o .s ig n if ic a n t  d if fe re n c e s  in  performance 

on motor ta sk s . Wilson concluded th a t  ta sk s  d is tin g u ish e d  th e  b r ig h t 

from th e  d u l l  in  p ro p o rtio n  as these  ta sk s  re q u ire  l e s s  m uscular movement.

L. S. HoUingworth and M. V. Cobb (1928) s tu d ied  two groups w ith

I .Q . scores c lu s te r in g  around 146 and I 65. They found th a t  th e  groups 

d if f e r e d  most in  g e ttin g  meaning from words, paragraphs and sen ten ces. 

There was le s s  d iffe re n c e  in  a b i l i t y  to  perform  a r i th m e tic a l  o p e ra tio n s . 

They conclude th a t  th e  d iffe re n c e  in c re a se s  as th e  number o f elem ents o r 

a s so c ia tio n s  involved in  th e  m a te r ia l in c re a se s .

From h is  survey o f th e  l i t e r a t u r e , McGeoch concludes th a t  th e re  are  

a t  l e a s t  f iv e  dim ensions on which le a rn in g  m a te r ia ls  a re  d is t r ib u te d  and 

in  term s o f which r e la t io n s  between in te l l ig e n c e  and le a rn in g  a re  in f lu 

enced. These dimensions a re  meaniiig, amount o f symbolic p ro cess , d i f 

f i c u l t y  o r com plexity, amount o f d iscovery  re q u ire d , and o v ert m uscular 

response, McGeoch s ta te s  th a t  c o r re la t io n s  between MA. and le a rn in g  a re  

u su a lly  h ig h er than those  between CA and le a rn in g .

In  a ty p ic a l  memorization ta sk  (a n t ic ip a tin g  te n  sim ple nouns on a
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memory drum), S H Ia  and a s so c ia te s  ( I 96O) found s ig n if ic a n t  d iffe re n c e s  

in  le a rn in g  r a te  between m en tally  subnormal ( I .Q , 40 to  89) ) ,  normal 

(I .Q , 90 to  109)» and b r ig h t  (I.Q . 110 to  139) groups. On a m aze-leam - 

ing  ta s k , th e re  was no s ig n if ic a n t  d iffe re n c e  between th e  performance o f 

normal and b r ig h t  su b je c ts , b u t the  subnormal su b jec ts  req u ired  a s ig n if 

ic a n t ly  g re a te r  number o f  t r i a l s .  S ubjects were from p u b lic  schoo ls , an 

i n s t i t u t i o n  f o r  d e lin q u en t g i r l s  and an in s t i t u t i o n  fo r  m ental d e fe c tiv e s . 

The experim enters c i t e  f a c to rs  p e r ta in in g  to  ta sk  d i f f i c u l ty ,  c u l tu ra l  

d iffe re n c e  between samples, and use o f d i f f e r e n t  i n t e l l i g e n t  t e s t s  as 

weaknesses in  th e  eoqperiment.

Reynolds and S tacey  (1955) oonçared d e fe c tiv e s  ( I .Q . le v e ls  50-59, 

60- 69, and 70-79) and normals ( I .Q . 9O-HO) on a m irro r drawing ta s k .

The subnormals were in f e r io r  to  th e  normals in  speed sco res , and perform

ance o f  th e  d e fe c tiv e s  was approxim ately p ro p o rtio n a l to  I .Q . le v e l .  P er

formance was more v a r ia b le  f o r  those  in  th e  low er I .Q . groups than  fo r  

th e  norm als.

W ilson (1931) concludes th a t  th e  f in d in g s  o f  p sycho log ica l re search  

support th e  hypo thesis  t h a t  in t e l l e c tu a l ly  b r ig h t  and d u l l  c h ild re n  le a m  

by th e  same p ro cesses . The d u l l  ch ild  can so lve many o f th e  same k inds 

o f  problems as  h is  b r ig h te r  p e e rs , b u t many make more e r ro r s  and re q u ire  

more tim e to  reach  a given c r i te r io n  o f perform ance. The d u l l  and th e  

young may make more e r ro r s ,  b u t th e  o ld e r  and th e  b r ig h te r  c h ild  a lso  

make e r ro r s ,  and th ey  a re  th e  same kind of  e r ro r s .  In  th e  study  c i te d  

(W ilson, 1933.) every  in d iv id u a l in  each category  (d u l l ,  b r ig h t ,  o ld , young) 

made le a rn in g  p ro g ress  along th e  same l in e s  on a problem th a t  could be 

broken down in to  observable s te p s .
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The educational reco rds o f  g if te d  ch ild ren  (a group o f  one thousand, 

f iv e  hundred su b jec ts  w ith  I .Q , 135-200 on th e  S tanfo rd -B inet sca le  o r 

th e  Terman Group T est, w ith  average I.Q . 152) in d ic a te s  th a t  some types 

o f  school a c t i v i t i e s  a re  more c lo se ly  r e la te d  to  measured in te l l ig e n c e  

than  a re  o th e r  a c t i v i t i e s .  The g if te d  s tu d en ts  showed g re a te r  s u p e r io r i ty  

over a c o n tro l group o f  average ch ild re n  in  th e  " a b s tra c t  su b jec ts"  and 

r e l a t iv e ly  l i t t l e  s u p e r io r i ty  in  penmanship, sp e llin g , and ro u tin e  a r i th 

m etica l commutations. Both b r ig h t  and average groups showed an unevenness 

in  achievem ent, b u t th e re  was a d iffe re n c e  in  d ire c t io n ;  whereas th e  g if te d  

a re  a t  t h e i r  b e s t in  "thought" su b je c ts , average c h ild re n  a re  a t  t h e i r  

b e s t  in  su b jec ts  th a t  make l e a s t  demands upon concept m anipulation  (Tem an 

and Oden, 194?).

There i s  no d e f in i te  c o r re la t io n  between age and s tag e s  o f  concept 

fo rm atio n . B rig h t c h ild re n  may develop an adequate concept e a r l i e r  than  

o th e r  c h ild re n , b u t th e y  ap p aren tly  go through comparable s tag es  in  achiev

ing  i t  (Dennis, 1942).

Eisman (1958) s tu d ied  th e  a s so c ia tiv e  le a rn in g  r a te s  o f  b r ig h t ,  av

erage, and re ta rd e d  chilcbren w ith  a  s e r ie s  o f  p a ired  p ic tu r e s .  She used 

o n ly  seven p a i r s  o f  p ic tu re s  and inform ed each su b je c t as  to  h is  success 

w ith  each p a i r  by v e rb a lly  acknowledging c o rre c t responses and by fo llow 

ing  each t e s t  card w ith  th e  stim ulus card idiich showed id ia t th e  c o rre c t 

response should have been . Using t h i s  method, she d id  n o t f in d  s ig n i f i 

can t d if fe re n c e s  in  perform ance by th e  th re e  groups, although  performance 

was more v a r ia b le  f o r  th o se  in  th e  re ta rd e d  grotq>. Eisman suggests th e  

p o s s ib i l i ty  th a t  h e r ta s k  was too sim ple to  re v e a l any d if fe re n c e s .  In -
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speo tion  o f h e r d a ta  a lso  re v e a ls  th a t  su b je c ts  in  th e  d i f f e r e n t  groups 

were n o t c lo se ly  matched in  term s o f age. The o ld e s t  su b jec t in  th e  re 

ta rd ed  group was 1? y ea rs , 2 months o ld , w hile th e  o ld e s t  su b jec t in  the 

b r ig h t  group was 14 y ea rs , 4 months o ld . There was a lso  a d if fe re n c e  in  

th e  e th n ic  oonçosition  o f  th e  b r ig h t group in  th a t  i t  was oouçosed en

t i r e l y  o f  Anglo-Americans w h ile  th e  average and re ta rd e d  groups were p re

dom inantly Mexican o r  Negro.

Eisman*3 use  o f  p i c to r i a l  le a rn in g  m a te r ia l i s  i l l u s t r a t i v e  o f  the 

n o tio n  th a t  sem i-concrete m a te r ia ls  a re  more " f a i r "  to  re ta rd ed  c h ild re n , 

because o f  t h e i r  l im ite d  a b i l i t y  to  d e a l w ith  v e rb a l and num erical symbols, 

and th a t  le a rn in g  p ic to r i a l  m a te r ia l  i s  analagous to  le a rn in g  w ith in  th e  

classroom . I t  i s  o f  course t ru e  th a t  le a rn in g  r a te s  o f  two groups cannot 

s e n s ib ly  be compared when one group i s  le a rn in g  th e  names o f th e  two stim 

u l i  a t  th e  same tim e th a t  i t  i s  le a rn in g  to  a s so c ia te  th e  two s t im u li .  I f  

th e  re ta rd e d  c h i ld 's  lim ite d  a b i l i t y  to  l e a m  m a te r ia ls  invo lv ing  v e rb a l 

and num erical symbols i s  on ly  a fu n c tio n  o f  l e s s  f a m il ia r i ty  w ith  such 

m a te r ia ls ,  then  i t  may be accep tab le  to  use more f a m il ia r  m a te r ia ls ,  such 

a s  p i c t o r i a l  m a te r ia ls ,  and g en e ra liz e  to  th e  le a rn in g  r a te s  o f re ta rd e d  

c h ild re n  fo r  any o th e r  type o f  fa m il ia r  m a te r ia l .  However, i f ,  as  many 

p sy ch o lo g is ts  b e lie v e , a b i l i t y  to  d e a l w ith  symbols i s  a  h igher form o f 

in t e l l e c tu a l  a c t i v i t y  than  i s  th e  a b i l i t y  to  d ea l w ith  concrete  o b je c ts , 

i t  may be th a t  th e re  a re  d i f f e r e n t  p rocesses involved  in  the  le a rn in g  o f 

concrete  and a b s tr a c t  m a te r ia ls ,  and th a t  d a ta  about le a rn in g  r a te s  f o r  

concre te  m a te r ia ls  cannot j u s t i f i a b l y  be g en era lized  e i th e r  to  le a rn in g  

r a te s  f o r  a b s tr a c t ,  symbolic m a te r ia ls  o r  to  a b i l i t y  to  le a m  the  type
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o f m a te ria l considered o f  value w ith in  the  school curricu lum .

D ealing w ith  v e rb a l and num erical symbols i s  considered by many 

p sy ch o lo g is ts  (Freeman, 1355* P« 268) to  be a h ig h er form o f  m ental ac

t i v i t y  than  d ea lin g  w ith  concrete  o b je c ts  because such symbolic behavior 

perm its the  in d iv id u a l to  go beyond the  immediate concrete  s i tu a t io n .

Use o f language and number perm it moire complex and su b tle  m ental opera

t io n s  than  a re  p o ss ib le  w ith in  the  r e a l i ty  l im ite d  by im m ediately a v a il

ab le  concrete  o b je c ts .

Ihe concept o f  concrete  and a b s tr a c t  re p re se n tin g  d i f f e r e n t  " le v e ls"  

o f  m ental a c t iv i ty ,  in  th e  sense th a t  a b s tr a c t  invo lves c o r t ic a l  fu n c tio n 

ing  o f  a h igher l e v e l ,  re c e iv e s  some support in  evidence th a t  sch izophren ics 

who show marked lo s s  o f  a b i l i t y  to  fu n c tio n  w e ll in  a b s tr a c t  t e s t s  a lso  

tend  to  show p h y s io lo g ic a l s igns o f  lessen ed  c e n tra l  nervous system con

t r o l  over th e  sym pathetic nervous system . An exasgile o f t h i s  lessened  

co n tro l i s  a f a i lu r e  o f  th e  blood p ressu re  to  r i s e  under s t r e s s .

Meadow and Punkenstein  (1952) th e o r iz e  th a t  a  lo s s  o f  a b s tra c tio n  

a b i l i t y  re p re se n ts  a " re le a se "  o f th e  sym pathetic nervous system from 

h igher c o n tro l:

. . .  th e  th eo ry  i s  advanced th a t  an i n t a c t  fu n c tio n a l 
cap ac ity  o f  th e  c e re b ra l co rtex  i s  a p re re q u is i te  both  f o r  
a b s tr a c t  th in k in g  and f o r  p roper " f ir in g "  o f  th e  autonomic 
nervous system . When a s so c ia tio n  o r  re v e rb a tio n  pathways 
a re  inadequate , th in k in g  i s  concrete  and th e  autonomic nervous 
system i s  n o t " f ir e d  o f f " ;  i t  i s  re le a se d  from h ig h er o o n tro l 
(p . 1^^7).

No deductions a re  made in  t h e i r  study as to  w hether th e  in ç l ie d  

c o r t ic a l  m alfunctioning  i s  prim ary, o r  w hether i t  i s  secondary to  change 

elsewhere in  th e  c e n tra l  nervous system , autonomic nervous system , o r
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ad ren a l oorteoc.

In  t h i s  ch ap te r, l i t e r a t u r e  from th e  f i e ld s  o f s p e c ia l education , 

in te l l ig e n c e  te s t in g ,  and experim ental psychology as i t  r e la te s  le a rn in g  

th eo ry  to  i n t e l l e c t  hare  been surveyed. There i s  g en era l agreement th a t  

th e  type o f  m a te ria l lea rn ed  i s  an im portant f a c to r  in  th e  d i f f e r e n t i a l  

e f f e c t  o f  i n t e l l e c t  upon th e  le a rn in g  r a t e .

The re la t io n s h ip  between t e s t  in te l l ig e n c e  and le a rn in g  r a te s  f o r  

concrete  and a b s tr a c t  m a te r ia ls  has been in fe r re d  from observed c la s s 

room perform ance, from in te l l ig e n c e  t e s t  item s passed and f a i le d  by 

b r ig h t  and re ta rd e d  c h ild re n , and from le a rn in g  experim ents in  which th e  

le a rn in g  r a t e s  o f b r ig h t  and re ta rd e d  su b je c ts  were o b ta ined  f o r  d i f f e r e n t  

types o f  ta s k s .  Tasks more s im ila r  to  "academic" school s u b je c ts  a re  

r e l a t iv e ly  more d i f f i c u l t  f o r  re ta rd e d  su b je c ts ;  ta sk s  o f  th e  motor o r  

m anipu lation  v a r ie ty  show l e s s  marked d iffe re n c e  between b r ig h t  and re 

ta rd ed  s u b je c ts . The ta sk s  compared tend to  d i f f e r  in  re sp e c t to  .% e r e 

sponse req u ire d  o f the  su b jec t and th e  number o f  a s so c ia tio n s  req u ired  

as  w ell as  in  re sp e c t to  th e  a b s tra c tn e s s  o f  th e  m a te r ia l  le a rn e d . In  

o rd e r to  make a more d e f in i te  s ta tem en t as  to  th e  e f f e c t  o f  th e  a b s tr a c t

n ess  o r concreteness o f th e  m a te r ia l le a rn ed  x̂pon th e  le a rn in g  r a te s  o f  

b r ig h t  and re ta rd e d  s u b je c ts ,  th e  ta sk s  must be s im ila r  i n  a l l  re sp e c ts  

o th e r  th an  th e  r e la t iv e  a b s tra c tn e s s  o f  the  s tim ulus item s. Such i s  th e  

purpose o f  th e  p re se n t s tu d y . The proposed t e s t s  o f  hypotheses about th e  

r e la t io n  between t e s t  in te l l ig e n c e  and le a rn in g  r a te s  f o r  d i f f e r e n t  ty p es  

o f  item s w i l l  be more f u l l y  exp lained  in  th e  two fo llow ing  c h a p te rs .



CHAPTER I I  

STATEMENT OF THE PROBLEM

The p re se n t study i s  an attenqpt to  determ ine th e  e f f e c t  o f  th e  

type o f  m a te r ia l  \q>cn th e  le a rn in g  r a te s  o f  b r ig h t  and re ta rd e d  students*  

The r a te  o f le a rn in g  can be defined  in  term s o f  e i th e r  th e  number o f  

e r ro r s  o ccu rrin g  befo re  th e  m a te r ia l i s  lea rn ed  to  one p e r fe c t  perform ance 

o r  th e  number o f  t r i a l s  req u ired  to  reach  one p e r fe c t  perform ance. An

o th e r  in ç o r ta n t  f a c to r  in  le a rn in g  i s  th e  experienced d i f f i c u l t y .  In  th e  

p re se n t study, a l l  th re e  measures w i l l  be used to  a s se s s  th e  r e l a t iv e  

d i f f i c u l t y  o f sem i-concrete and a b s tr a c t  m a te r ia ls  f o r  b r ig h t  and re 

ta rd ed  s tu d e n ts .

The p re se n t study i s  l im ite d  to  a s s o c ia tiv e  le a rn in g  o f  p a i r s  o f 

sem i-concrete item s in  one ta sk  (S e t C) and p a i r s  o f  a b s tr a c t  item s in  

ano ther ta sk  (S e t A ), This le a rn in g  by c o n tig u ity  i s  one o f th e  most 

p erv asiv e  o f  a l l  p sycho log ica l law s. According to  th e  p r in c ip le  o f  

a s so c ia tio n  by c o n tig u ity , when two o r  more item s a re  a sso c ia te d  in  tim e 

o r  p la c e , th e  r e c a l l  o f  one f a c i l i t a t e s  r e c a l l  o f  th e  o th e r .  In s ta n c e s  

o f t h i s  type o f  a s so c ia tio n  in c lu d e  th e  le a rn in g  o f  th e  a lp h ab e t, o f  

number sequences, o f  a s so c ia tin g  f i r s t  and l a s t  names, o f  h is to r y  d a te s  

and ev en ts , o f  E nglish  and fo re ig n  words, and o f  r e c a l l in g  p r ic e s  o f

19
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a r t i c l e s .

In  o rd er to  study le a rn in g  by c o n tig u ity , i t  i s  n ecessary  to  co n tro l 

fo r  a s so c ia tio n  by s im i la r i ty .  Fox exanqile, i t  may be r e l a t iv e ly  e a s ie r  

to  a s so c ia te  dog and ca t than  i t  would be to  a s so c ia te  fro g  and shoe.

While le a rn in g  a s so c ia tio n s  by s im ila r i ty  i s  an in ç o r ta n t  a sp ec t o f  hu

man b ehav io r, i t  i s  more d i f f i c u l t  to  c o n tro l in  a la b o ra to ry  experim ent 

because o f  th e  g re a t d iffe re n c e  in  prev ious a s so c ia tio n s  lea rn ed  by th e  

d i f f e r e n t  su b jec ts  befo re  th e  beginning o f th e  experim ent. For t h i s  rea 

son, an a ttem pt was made to  e lim in a te  item s where a s so c ia tio n s  by s im ila r 

i t y  would be h ig h ly  p robab le . By om ittin g  th e se  item s where previous 

le a rn in g  would a f f e c t  th e  a s so c ia tio n , i t  was hoped th a t  th e  le a rn in g  

p rocess  i t s e l f  oould be more r e a d i ly  observed . In  t h i s ,  th e  p re se n t study 

d i f f e r s  from in te l l ig e n c e  te s t in g  where th e  response i s  more l i k e ly  to  be 

r e la te d  to  p rev ious eoq)eriences.

The p re se n t study i s  concerned p r im a r ily  w ith  th e  type  o f symoblic 

m a te r ia l most f re q u e n tly  encountered in  academic su b je c ts :  l e t t e r s  o f

th e  a lp h ab e t and a rab ic  num erals. Such symbols a re  n o t on ly  o f  p r a c t ic a l  

value in  th a t  th ey  provide th e  b a s is  f o r  v e rb a l and num erical perform ance, 

b u t th e y  a lso  a re  o f s ig n if ic a n c e  as p h ilo so p h ica l e n t i t i e s  in  th a t  they  

stand  in  d efin ed  r e la t io n s  to  o th e r  l e t t e r s  and numbers making p o ss ib le  

o p e ra tio n s  in -^abstrac tion  p e rm ittin g  a system o f  conceptions r e la te d  to 

g e th er a s  conceptions (Dewey, 1939i p . 8 ?6 ).

Hypotheses

The hypotheses in  t h i s  s tu d y  concern bo th  measured le a rn in g  r a te s  

and experienced d i f f i c u l ty  as  expressed by th e  le a rn e r .
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I f  i n t e l l e c t  i s  n o t an im portan t v a r ia b le  in  d i f f e r e n t i a l  a b i l i t y  

to  le a rn  conorate and a b s tr a c t  m a te r ia ls ,  b r ig h t  and re ta rd ed  s tu d en ts  

should have the  same r a t io s  fo r  le a rn in g  r a te s  o f  concrete  to  a b s tr a c t  

m a te r ia ls .  Furtherm ore, th e re  should be no d iffe re n c e  in  th e  expressed 

fe e lin g  o f  g re a te r  d i f f i c u l ty  w ith  a b s tr a c t  m a te r ia ls  by e i th e r  b r ig h t  

o r  re ta rd e d  s tu d e n ts . F u rth e r t e s t s  w i l l  be made o f  th e  s ig n if ic a n c e  

o f  any d if fe re n c e  in  perform ance by b r ig h t  and re ta rd e d  s tu d en ts  on each 

t e s t .

The fo llow ing  n u ll  hypotheses a re  to  be te s te d :

1 . Hg: th e re  i s  no d if fe re n c e  in  th e  le a rn in g  r a te s  o f  b r ig h t  and 

re ta rd e d  s tu d en ts  on sem i-concrete m a te r ia ls .  H-j_: th e  b r ig h t  s tu d en ts  

w i l l  re q u ire  few er t r i a l s  and make few er e r ro rs  in  le a rn in g  S et C,

2 . th e re  i s  no d if fe re n c e  in  th e  le a rn in g  r a te s  o f  b r ig h t

and re ta rd e d  s tu d en ts  on a b s tr a c t  m a te r ia ls .  H2 : th e  b r ig h t  s tu d en ts

w il l  re q u ire  few er t r i a l s  and make few er e r ro r s  in  le a rn in g  S e t A,

3 . HqJ th e re  i s  no d iffe re n c e  in  th e  le a rn in g  r a te s  o f  re ta rd e d

stu d en ts  on selm -concrete m a te r ia ls  and a b s tr a c t  m a te r ia ls .  th e

re ta rd e d  s tu d e n ts  w i l l  re q u ire  few er t r i a l s  and make few er e r ro r s  in  

le a rn in g  S et C th an  th ey  w i l l  in  le a rn in g  S et A,

4 . th e re  i s  no d if fe re n c e  in  th e  le a rn in g  r a te s  o f  b r ig h t

s tu d en ts  on seA i-concrete  m a te r ia ls  and a b s tr a c t  m a te r ia ls .  th e

b r ig h t  s tu d e n ts  w i l l  re q u ire  few er t r i a l s  and make few er e r ro r s  in  

le a rn in g  S et C than  th ey  w i l l  in  le a rn in g  S e t A,

5 .  Eg: th e re  i s  no d iffe re n c e  In  th e  r a t io s  o f  sem i-concrete  to

a b s tr a c t  le a rn in g  r a te s  o f  b r ig h t  and re ta rd e d  s tu d e n ts , th e  r a t io
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o f S et C /Set A t r i a l s  and the  r a t io  o f S et C /Set A e r ro r s  w i l l  be h igher 

fo r  th e  b r ig h t group than fo r  th e  re ta rd ed  group,

6 , th e re  i s  no d iffe re n c e  in  frequency o f  expressed g re a te r  

d i f f i c u l t y  w ith  a b s tr a c t  m a te r ia ls  by b r ig h t  and re ta rd e d  s tu d e n ts , 

the  re ta rd ed  s tu d en ts  w i l l  more fre q u e n tly  express g re a te r  d i f f i c u l ty  

w ith  a b s tr a c t  m a te r ia ls ,

7 , th e re  i s  no d if fe re n c e  in  frequency o f expressed p re fe ren ce  

fo r  le a rn in g  concrete  m a te r ia ls  by b r ig h t and re ta rd ed  s tu d e n ts , Hyi 

th e re  i s  a g re a te r  p reference  f o r  le a rn in g  concrete  m a te r ia ls  expressed 

by re ta rd e d  s tu d e n ts .



CHAPTER i n  

PROCEDURE OF THE STUDY

Kie_Pi]Lot_Stu^

Sem i-concrete M a te ria ls  (S e t C)

An a s so c ia tiv e  le a rn in g  ta sk  vas chosen f o r  th e  p i l o t  s tudy  because 

a s s o c ia tiv e  le a rn in g  i s  perhaps the most commonly used type o f  le a rn in g  

in  th e  p u b lic  schoo ls. Because o f th e  d i f f i c u l t y  involved in  p re se n tin g  

tim e exposure o f  concrete o b je c ts ,  th e  m a te r ia ls  used in  th e  sem i-concrete 

t e s t  (S e t C) consis ted  o f  p ic tu re s  o f  r e a l  o b je c ts .  The p a ired  a s so c ia te s  

method was u sed . In  t h i s  method, su b je c ts  were in d iv id u a lly  adm in istered  

a s e t  o f  ca rd s, each card having two p ic tu re s  p r in te d  on i t .  Each card 

in  t h i s  s e t  was eoqxjsed th re e  seconds. A fte r  an in te rv a l  o f  te n  seconds, 

a second s e t  o f  cards was p resen ted  a t  f iv e  second in te r v a ls .  The lo n g er 

tim e in te rv a l  on th e  second s e r ie s  was to  give th e  su b je c t tim e to  respond. 

This second s e t  o f  cards had on ly  th e  l e f t  hand p ic tu re  p r in te d ,  w ith  

no th ing  p r in te d  in  the space corresponding to  th e  r ig h t  hand p ic tu re  o f 

th e  f i r s t  s e t .  The su b jec t was in s tru c te d  to  t e l l  what was m issing  on 

the  r ig h t  hand side  o f th e  ca rd . One t r i a l  co n s is ted  o f  a p re se n ta tio n  

o f  th e  le a rn in g  cards and th e  t e s t  c a rd s . A record  was k ep t o f  t r i a l s  

and e r ro r s  b u t th e  su b jec t was given no in d ic a tio n  as to  th e  o o rree tn ess
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o f a response . Each su b jec t continued u n t i l  he achieved one p e r fe c t 

perform ance.

An im portant p a r t  o f  the p i l o t  study vas th e  determ ina tion  o f th e  

len g th  o f  th e  t e s t ,  t h a t  i s ,  the  number o f p a i r s  to  be in  a s e r ie s .  The 

le n g th  d e s ire d  was th e  minimum number o f  p a i r s  which would d i f f e r e n t ia te  

between v ario u s  grade le v e ls  w ith  re sp ec t to  le a rn in g  r a te  and r e te n t io n .  

L is ts  o f  e ig h t,  tw elve, siacteen, tw enty, and tw enty-four p a ir s  were te s te d .

A l i s t  o f  tw elve p a i r s  was f i r s t  given to  groups o f  twelve f i r s t ,  

tw elve fo u r th , and tw elve e igh th  g rad e rs . Using ch i-sq u are  as th e  t e s t  

o f  s ig n if ic a n c e , th e  tw e lv e -p a ir  l i s t  was found to  d isc rim in a te  between 

th e  th re e  groups w ith  re sp e c t to  le a rn in g  r a t e  and r e te n t io n .  The d i f 

fe ren ces  were s ig n i f ic a n t  a t  th e  .05  p e r cen t le v e l  o f  s ig n if ic a n c e .

The l i s t  was th en  lengthened to  s ix te e n , tw enty,and tw enty-four 

p a ir s  in  o rd er to  'see  what e f f e c t  t e s t  le n g th  had on le a rn in g  and re 

te n t io n .  F o rty  s u b je c ts  were te s te d  w ith  th e  s ix te e n -p a ir  l i s t ,  f o r ty  

su b je c ts  w ith  the  tw en ty -p a ir  l i s t ,  and t h i r t y  su b je c ts  w ith  th e  tw enty- 

f o u r -p a ir  l i s t .  None o f  the  th re e  in creased  t e s t  le n g th s  was found to  

be more d isc r im in a tiv e  than  th e  tw e lv e -p a ir  l i s t .  An e ig h t-p a ir  l i s t  

was th en  t r i e d  on t h i r t y  su b jec ts  to  see i f  a s h o r te r  l i s t  would be as  

d isc r im in a tiv e  as th e  tw e lv e -p a ir  l i s t .  I t  was found n o t to  be . Ap

p a re n tly , th e  ta s k  was so easy  f o r  a l l  grade le v e ls  th a t  i t  d id  n o t 

d isc rim in a te  between them. Eisman (1958) used seven p a i r s  and c r i t i c i z e d  

h e r s tudy  in  t h a t  h e r l i s t s  may n o t have been long enough to  be d isc rim 

in a t iv e .  The tw e lv e -p a ir  l i s t  proved to  be o f  optimum le n g th  f o r  easy 

a d m in is tra tio n  and d ls c r im in a b l l i ty  in  th e  p i l o t  study .

C e rta in  c r i t e r i a  were s e t  up f o r  th e  s e le c tio n  o f  th e  p ic tu re s .
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The c r i t e r i a  w ere: ( l )  th e  p ic tu re s  m is t be sinqile, o u tl in e  drawings

o f  oonaton o b je c ts ;  (2) th e  words rep resen ted  by th e  p ic tu re s  must be 

o n e -sy lla b le  nouns; (3) th e  p ic tu re s  must be im m ediately reoogn izabel;

(4) the  p ic tu re s  must be r e a d i ly  and c o n s is te n t ly  id e n t i f ia b le  ; th a t  i s ,  

i f  a p ic tu re  o f  a horse was sometimes c a lle d  "pony" and sometimes "horse", 

th e  p ic tu re  was e lim in a ted ; and (5) p ic tu re s  must n o t be obv iously  po

t e n t i a l l y  a f f e c t  arousing , fo r , eoranyle, a p ic tu re  o f  a gun o r  o f  a snake. 

In  o rd er to  in su re  immediate reco g n itio n  and c o n s is te n t id e n t i f ic a t io n ,  

th e  p ic tu re s  were shown to  groups o f  sev en ty -fiv e  k in d erg a rten  ch ild ren  

and f o r ty  fo u rth -g rad e  c h ild re n . P ic tu re s  which d id  n o t meet th e  above 

c r i t e r i a  were e lim in a ted .

During th e  te s t in g  to  determ ine t e s t  le n g th , s e r i a l  e f f e c ts  were 

noted  in  th e  le a rn in g  curves o f  some groups. That i s ,  th e  f i r s t  and 

l a s t  p a ir s  o f  th e  l i s t  tended to  be lea rn ed  f i r s t ,  w ith  the  m iddle p a ir s  

being lea rn ed  l a s t .  I h is  was evidence o f  th e  well-known phenomenon which 

tak e s  p lace  irtien item s a re  lea rn ed  s e r i a l l y .  I t  was known th a t  i f  the 

le a rn in g  curves oould be f la t te n e d  so th a t  th e  en d -p a irs  o f  th e  l i s t s  

were n o t lea rn ed  more q u ick ly  than  th e  m id d le -p a irs , th e  s e r i a l  e f fe c ts  

would be c o n tro lled  and a  random p re se n ta tio n  o f  th e  l i s t s  would be un . 

n ecessa ry . T herefore , one hundred tw elve s tu d en ts  were then  te s te d  using  

v a rio u s  arrangem ents o f th e  p a i r s  u n t i l  th e  le a rn in g  curves became f l a t  

w ith  c e r ta in  arrangem ents. I t  was d e s ire d  to  keep th e  arrangem ent o f  th e  

p a i r s  co n s ta n t, since  c e r ta in  random o rd e rs  m ight be more d i f f i c u l t  to  

le a m  than  o th e rs ;  and an a d d it io n a l v a r ia b le  would then  be in tro d u ced .

A random p re se n ta tio n  o f p a i r s  oould n o t be kep t co n stan t from su b jec t
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to  su b jec t since  the su b jec ts  would vary  w ith  re sp e c t to  th e  number o f 

t r i a l s  needed to  reach th e  le a rn in g  c r i te r io n .

A b strac t M ate ria ls  (S et A)

For th e  purpose o f  te s t in g  hypotheses about r e la t iv e  r a te s  o f 

le a rn in g  a b s tr a c t  and sem i-concrete m a te r ia ls , i t  was n ecessary  to 

develop a le a rn in g  ta sk  oongiarable to  the  one described  above, except 

th a t  th e  item s to  be matched must be more a b s tr a c t .  Cards were prepared 

w ith p a i r s  o f  common a b s tr a c t  symbols such as the  symbols f o r  d o l la r ,  

cen ts , d iv is io n , m u lt ip l ic a tio n , equal, ampersand, square ro o t,  c i r c le ,  

t r ia n g le ,  and square. P re lim in ary  t r i a l s  w ith  seventeen b r ig h t  and 

seventeen re ta rd e d  ju n io r  h igh school s tu d en ts  revealed  th a t  th e re  was 

g re a t v a r i a b i l i t y  in  f a m il ia r i ty  w ith  th e  names o f  th e  symbols and w ith  

an understand ing  o f  t h e i r  meaning. I t  was necessary  to  e lim in a te  a l l  o f  

t h i s  s e r ie s  o f  symbols.

In  o rd e r  to  f in d  a b s tr a c t ,  symbolic m a te r ia l which th e  re ta rd ed  

group could id e n t i fy ,  i t  was n ecessary  to  use th e  v e rb a l and num erical 

symbols ( l e t t e r s  o f th e  a lphabet and a ra b ic  num erals) to  which they  had 

been eoq>osed f o r  sev e ra l y ea rs .

As a p a r t  o f  a re g u la r  E n ^ is h  assignm ent in  c la s se s  f o r  re ta rd ed  

ch ild re n , t e s t s  were given on the reco g n itio n  o f  numeràls and l e t t e r s .

I t  was found th a t  most o f  th e  re ta rd ed  s tu d e n ts , even poor re ad e rs  and 

those  who had d i f f i c u l ty  in  m athem atics, could r e a d i ly  id e n t i f y  the 

numerals and l e t t e r s  by name and o o ire c t ly  p o s it io n  them s e r i a l l y .  Al

though th e re  were some idio d id  make e r ro r s ,  i t  was decided to  use th ese  

symbols and e lim in a te  as  su b jec ts  any s tu d en t who had made one o r  more 

in c o r re c t  id e n t i f ic a t io n  in  t h i s  p re lim in ary  E nglish  c la s s  assignm ent.
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Matching o f  th e  numerals w ith  l e t t e r s  was randomized by having a 

c h ild  s e le c t  from a box th e  fo lded  papers on which l e t t e r s  had been 

w r i t te n  and from another box th e  fo lded  papers on irtvich numerals had 

been w r i t te n .  Items were placed  to g e th e r  in  the  o rd er th ey  were ran 

domly s e le c te d . Twelve s e r ie s  o f  numerals and l e t t e r s  were matched to  

p rov ide an a b s tr a c t  ta sk  comparable in  len g th  to  th e  sem i.concrete  ta sk . 

The itmms were p resen ted  to  th e  su b jec ts  in  the  same o rd e r, according 

to  th e  i n i t i a l  random s e le c t io n .

In  o rd er to  e lim in a te  item s in  which b r ig h t  s tu d en ts  may be ex

p ected  to  have an advantage o f  a s so c ia tio n  by s im i la r i ty ,  one p a i r  o f  

item s, 5 and V were n o t re ta in e d  although they  had been drawn to g e th e r  

as  a p a i r .  The two re je c te d  item s wore re tu rn ed  to  th e  boxes and re 

drawn. The l e t t e r s  I  and 0 were e lim inated  because o f t h e i r  s im i la r i ty  

to  th e  num erals one and zero .

S ub jec ts

The su b je c ts  in  t h i s  study  a re  f o r ty  s tu d en ts  a t  Jackson Ju n io r 

High School in  Oklahoma C ity , Oklahoma. The su b je c ts  a re  d iv ided  in to  

Group R (low I .Q .)  and Group B (high I .Q . ) ,

Group R c o n s is ts  o f  te n  boys and te n  g i r l s  who rece ived  an I .Q . o f 

80 o r  low er on an in d iv id u a l in te l l ig e n c e  t e s t .  S u b jec ts  In  Group R 

were t e n ta t iv e ly  se le c te d  from th a t  p a r t  o f  the  school p o p u la tio n  th a t  

rece iv ed  an I .Q . o f  80 o r  low er on th e  C a lifo rn ia  M ental M atu rity  S ca le , 

a gro%) in te l l ig e n c e  t e s t  adm in istered  by school counselo rs , and who 

oould be matched by sax and age w ith in  th re e  months w ith  su b je c ts  who 

scored 119 o r  h ig h er on the  group t e s t .  The te n ta t iv e  Group R su b jec ts
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wore then  adm inistered Form L o f the rev ised  S tan fo rd -B in e t I n te l l ig *  

ence S ca le . I .Q . 's  rep o rted  f o r  re taM ed  su b je c ts  are  B in e t I.Q , sco re s . 

Group R ranged in  I.Q . from 59 to  80 w ith  a median score o f  69 .

Group B c o n s is ts  o f  te n  boys and te n  g i r l s  who rece iv ed  an I .Q . of

119 o r  h ig h er on the C a lifo rn ia  Mental M atu rity  S cale , a group i n t e l l i g 

ence t e s t  adm inistered by school counselo rs , and who could be matched w ith  

a su b je c t in  Group R by sex and by age w ith in  th re e  months. Group B 

ranged in  I .Q . from 119 to  1^3 w ith a median I .Q . o f  12?.

The age o f su b jec ts  in  Group R ranged from twelve y e a rs , th re e  months

to  f i f t e e n  y e a rs , one month, w ith  a mean age o f  th i r te e n  y e a rs , n ine

months.

The age o f  su b jec ts  in  Group B ranged from tw elve y e a rs , fo u r  months 

to  f i f t e e n  y e a rs , fo u r  months, w ith  a mean age o f  th i r t e e n  y e a rs , n ine 

months.

A ll su b jec ts  in  Group R were en ro lled  in  c la s se s  f o r  slow le a rn e rs  

o r  in  sp e c ia l c la sse s  f o r  m en ta lly  re ta rd e d  s tu d e n ts . A ll su b je c ts  in  

Group B were en ro lled  in  a c c e le ra te d  c la s s e s .  Because prom otion p rac

t i c e s  do n o t n e c e s sa r ily  in d ic a te  s im ila r  achievem ents in  sp e c ia l c la s se s  

and in  re g u la r  o r  a c ce le ra ted  c la s se s , no e f f o r t  was made to  match th e  

groups in  regard  to  school g rade.

M ate ria ls  and Procedure

Two s e ts  o f  le a rn in g  m a te r ia ls  were used to  o b ta in  a b s tr a c t  and 

semi-concirete le a rn in g  r a t e s .  A sh o rt q u e s tio n n a ire  was o r a l ly  admin

is te r e d  a t  th e  end o f  th e  te s t in g  sess io n  to  determ ine th e  sub jects*  

fe e lin g s  about the  d i f f i c u l t y  o f  th e  two ty p es  o f  m a te r ia ls .
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T est m a te r ia ls  co n sis ted  o f  two s e r ie s  o f  p a ired  item s. Each 

s e r ie s .  S et A and Set C, co n s is ted  o f two b o o k le ts . Each boo k le t con

ta in e d  s ix te e n  f iv e - in c h  by e ig h t-in c h  cardboard cards bound to g e th e r  

by a f l e xib le  p la s t i c  s p ir a l  band. Booklet One o f  each s e r ie s  corw 

ta in ed  th i r te e n  cards on each o f  vrtiich th e re  was one p a i r  o f  s tim ulus 

item s and th re e  blank cards serv ing  as f r o n t ,  back, and blank page be

tween sasgile card and s tim u li ca rd s. One p a i r  served as  a saiq>le card ; 

the o th e r  twelve p a i r s  were th e  s tim u li c a rd s . Booklet Two o f  each 

s e r ie s  contained th i r te e n  cards on each o f  which appeared th e  l e f t  hand 

stim u lus item , w ith  noth ing  p r in te d  in  th e  space corresponding to  th e  

r ig h t  hand item  o f  th e  s tim ulus ca rd . The f i r s t  s tim u lus card served 

as a sample card  f o r  in s t r u c t io n a l  purposes and th e  o th e r  twelve con

s t i tu te d  th e  le a rn in g  ta s k . Three b lank  cards were included  in  th ese  

bo o k le ts  a ls o .

The s e le c tio n  o f  th e  item s used, th e  matching o f  p a i r s  o f  item s, 

and th e  o rd er o f  th e  p a i r s  in  th e  t e s t  s e r ie s  have been d iscussed  in  

the  p reced ing  se c tio n . The P i l o t  Study.

Each su b jec t was te s te d  in d iv id u a lly  in q u ie t ,  w e l l - v e n t i la te d , and 

w e ll- lig h te d  rooms. Each su b je c t was brought to  th e  t e s t in g  room by an 

o f f ic e  a id e . The examiner assu red  each su b je c t t h a t  h is  performance 

on th e  t e s t  would be h e ld  c o n f id e n tia l and th a t  th e  t e s t in g  was n o t re 

la te d  to  academic t e s t in g .  The su b jec t was sea ted  to  th e  l e f t  o f  the 

examiner and a t  a r ig h t  a n ^ e  to  th e  examiner a t  th e  end o f a ta b le .

The fo llow ing  in s t ru c t io n s  were given to  each su b je c t f o r  h is  f i r s t  

s e r ie s :
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There a re  sev e ra l cards In  th i s  b o o k le t. Each card has 
two p ic tu re s  on i t  (o r , a number and a l e t t e r  i f  Set A 
was presen ted  f i r s t ) .  Look a t  both p ic tu re s  on each 
card c a re fu l ly .  (Ebcaminer then  shows th e  sample card 
w ith  on ly  th e  l e f t  hand stim ulus item  o f  the  p a i r . )
A fte r  I  have shown you th e  cards w ith  two p ic tu re s  
(o r  a numeral and l e t t e r )  shown to g e th e r , I  w i l l  show 
you ano ther s e t  o f  cards l ik e  th e se . You a re  to  t e l l  
me what p ic tu re  was shown w ith  th i s  p ic tu r e .  What 
you a re  supposed to  do i s  to  remember which two 
p ic tu re s  go to g e th e r . Be sure to  look a t  both  p ic 
tu re s  so th a t  you can remember what p ic tu re s  go to 
g e th e r.

The tw elve p a ir s  o f  item s in  Booklet One were p resen ted  v is u a l ly  

to  each su b jec t a t  the  r a t e  o f one card  every th re e  seconds. A fte r  an 

in te rv a l  o f  te n  seconds, the twelve cards o f Booklet Two were p resen ted  

a t  f iv e  second in te r v a ls .  This second s e t  o f  card s had only  th e  l e f t  

hand p ic tu re  p r in te d , w ith  nothing p r in te d  in  th e  space oorrespending 

to  th e  r ig h t  hand p ic tu re  o f  th e  f i r s t  s e t .  One t r i a l  co n s is ted  o f  a 

p re se n ta tio n  o f  th e  tw elve lea rn in g  cards and th e  tw elve t e s t  c a rd s . A 

record  was kep t o f  t r i a l s  and e r ro rs  b u t the su b je c t was given no in 

d ic a t io n  as to  th e  co rrec tn ess  o f  a response . Each su b je c t continued 

u n t i l  he achieved one p e r fe c t  perfonaanee.

The fo llow ing  p a ir s  o f  p ic tu re s , drawn in  b lack  in k  on w hite f iv e  

inch by e ig h t inch  ca rd s, comprise S e t C:

Tent - Brush
Bus — Cow
Horn - Boat
G lass - Dog
F eet - Key
Frog - Broom
Cat — Bed
S ta r — T rain
Moon — Door
B a ll Rake
Sled — Bone
Spoon - S lide
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The m a te r ia ls  used in  th e  a b s tr a c t  le a rn in g  t e s t  (S e t A) consis ted  

o f a rab io  numerals and c a p i ta l  l e t t e r s  p r in te d  on f iv e  by e ig h t inch 

card s, w ith  a numeral on the  l e f t  hand s id e  and a l e t t e r  on the r ig h t  

hand s id e  o f th e  le a rn in g  s e t .  The l e t t e r  was om itted from th e  cards 

in  the  te s t in g  s e t .

The fo llow ing  p a i r s  o f  item s, drawn 1 3/8  inches high in  b lack  ink

the cards * '

k Y
8 H
3 _ C
9 - B

10 P
2 Q
5 _ K
1 N

13 — L
12 — W

7 _ X
6 V

Order o f  p re se n tin g  S e ts  A and C to  th e  su b jec ts  in  th e  b r ig h t  

group and th e  re ta rd ed  group was counter-balanced  to  o f f - s e t  any e f f e c t  

o f  in h ib i t io n  o r  t r a n s f e r .

A fte r  each su b jec t had le a rn e d  S et A and S e t C to  th e  c r i te r io n  

o f one p e r fe c t  performance on each S e t, a  q u es tio n n a ire  c o n s is tin g  o f  

th re e  q u estio n s  p resen ted  o r a l ly  was adm in iste red  to  determ ine th e  sub

j e c t ' s  fe e lin g s  o f d i f f i c u l t y  w ith  th e  ta s k s :

1 . Which s e t  seemed more d i f f i c u l t  w h ile  you were tak in g  i t ?
2 . On which s e t  do you f e e l  you made a b e t t e r  score?
3 . I f  you had to  spend a long  tim e in  studying one type o f
m a te r ia l,  which type would you r a th e r  lea rn ?

The O btained Data

The fo llow ing  d a ta  were ob ta in ed  f o r  each o f  th e  f o r ty  su b jec ts
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p a r t ic ip a t in g  in  the study: name o f c h ild , ch rono log ical age, i n t e l l i 

gence q u o tie n t, p resen tin g  o rd er o f S e ts  A and C, response to  each t e s t  

item , t o t a l  number o f t r i a l s  req u ired  by su b jec t to  reach  c r i te r io n  on 

S et A and S et C, to t a l  number o f e r ro r s  made by each su b je c t in  reach

ing  th e  c r i te r io n  on Set A and S et C, response to  each o f  th e  th ree  

q u es tio n n a ire  item s, and accuracy o f  e s tim a te  as to  each s u b je c t 's  b e s t  

perform ance.



CHAPTER IV 

RESULTS AM) DISCUSSION

Two groups o f twenty s tu d en ts  each were used in  t h i s  study  to  com

pare  th e  le a rn in g  r a te s  o f b r ig h t  and re ta rd e d  s tu d en ts  on p a ire d -  

a s so c ia tiv e  le a rn in g  ta sk s  w ith  two types o f  s tim ulus m a te r ia ls ,  semi- 

concrete  and a b s tr a c t .  The b r ig h t  group (GroupB) ranged in  I .Q , from 

119 to  143, The re ta rd ed  group (Group R) ranged in  I ,Q , from 53 to  80, 

S ub jec ts  in  th e  two groups were matched by sex and by age w ith in  th re e  

months. The re ta rd e d  group ranged in  age from tw elve y e a rs , th re e  months 

to  f i f t e e n  y ea rs , one month, w ith  a mean age o f  th i r t e e n  y e a rs , n ine 

months. The b r ig h t  groiq) ranged in  age from tw elve y e a rs , fo u r  months 

to  f i f t e e n  y e a rs , fo u r months, w ith  a mean age o f th i r t e e n  y e a rs , n ine 

months.

The sem i-concrete le a rn in g  ta sk  co n sis ted  o f  tw elve p a ir s  o f  ou t

l i n e  drawings o f  r e a l  o b je c ts ;  th e  a b s tr a c t  le a rn in g  ta s k  co n s is ted  o f 

tw elve p a ir s  o f  matched numerals and l e t t e r s ,  A s h o r t q u es tio n n a ire  

was adm in istered  o r a l ly  to  each su b je c t to  determ ine h is  su b jec tiv e  

e s tim ate  o f  th e  r e la t iv e  d i f f i c u l ty  and p re fe ren ce  f o r  th e  sem i.concrete  

and a b s tr a c t  ta s k s .

Seven hypotheses were te s te d  to  determ ine w hether th e  two groups
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d if fe re d  in  perfom anee on each o f the  ta sk s , whether each group d i f 

fe red  in  performance on the  two ta s k s , w hether the two groups d if fe re d  

in  the  r e la t iv e  f a c i l i t y  w ith  the  two ta sk s  in  terms o f a r a t io  o f  con

c re te  to  a b s tr a c t ,  whether the  two groups d if fe re d  in  frequency o f ex

pressed  g re a te r  d i f f i c u l ty  w ith  a b s tr a c t  m a te r ia l  and w hether th e  two 

groups d if f e re d  in  frequency o f  expressed p re fe ren ce  f o r  concrete mate

r i a l .  In  t h i s  study th e  req u ired  le v e l  o f  s t a t i s t i c a l  s ig n if ic a n c e  was 

s e t  a t  , 05 .

The d a ta  in  Table 1 (page 35) show th e  number o f  t r i a l s  req u ired  

fo r  each su b jec t to  reach  th e  c r i te r io n  o f  one p e r fe c t  perform ance on 

each o f  th e  two le a rn in g  t e s t s  and th e  d a ta  in  Table 2 (page J6)  show 

the  number o f  e r ro rs  made by each su b jec t on each o f th e  t e s t s .  I t  i s  

assumed th a t  the  t r i a l s  scores in d ic a te  a t  l e a s t  an o rd in a l  measure o f  

th e  d i f f i c u l t y  o f  le a rn in g  each s e t  o f  m a te r ia ls .  The e r ro r s  scores 

a re  in c lu d ed  as an a d d itio n a l in d ic a to r  o f d i f f i c u l ty ,  o r  a t  l e a s t  as  

an o rd in a l  measure o f  e f f ic ie n c y  o f  le a rn in g . Lower t r i a l s  scores 

in d ic a te  th a t  an in d iv id u a l le a rn ed  th e  m a te r ia l  f a s t e r  (w ith  fewer 

p re s e n ta t io n s ) .  Lower e r ro r  sco res  in d ic a te  th a t  an in d iv id u a l lea rn ed  

the  m a te r ia l more e f f i c ie n t ly ,  th a t  i s ,  ha made fewer m istakes in  naming 

the  item  matched w ith  a p resen ted  item .

P re lim in a ry  in sp e c tio n  o f  Tables 1 and 2 shows a tre n d  toward 

su p erio r performance by th e  b r ig h t  su b jec ts  on both sem i-concrete (p ic 

tu re s )  and a b s tra c t  ( l e t t e r s  and num erals) le a rn in g  t e s t s .  This tre n d  

i s  ev id en t whether th e  oongiarison i s  made on th e  b a s is  o f  t r i a l  sco res  

o r e r ro r s  sco res , and whether th e  comparison i s  between means o r m edians.
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TIBLE 1

NUMBER OF TRIAIS OF RETARDED AND BRIGHT
SUBJECTS ON SETTS C AND A

S ubject Retarded Group B rig h t Group
P a ir Set C S et A S et C S et A

a 14 16 2 5
b 3 8 5 11
c 8 14 4 3
d 11 18 3 3
e 6 12 6 4
f 4 12 3 5
g 13 14 4 4
h 4 5 2 3
i 7 10 2 6
j 10 n 5 3
k 8 17 5 5
1 4 5 3 3
m 11 17 6 6
n 5 3 7 10
o 5 8 4 4
P 15 14 8 6
q 3 5 3 7
r 16 10 4 3
s 9 4 3 4
t 9 17 6 7

T otal 167 220 85 102

Mean 8 .4 11.0 4 .3 5 .1

Median 8 11.5 4 4 .5

Range 3-16 3-18 2-8 3-11

However, th e  range o f sco res  shows th a t  th e re  i s  some overlap  in  the  

performance o f  th e  two groups.

The b r ig h t  su b jec ts  req u ired  from two to  e ig h t t r i a l s  to  l e a m  S et 

C (p ic tu r e s ) ,  w ith  a mean o f  4 .3  and a median o f  fo u r  t r i a l s .  The r e -
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ta b le  2

NUMBER OF ERRORS MADE BY RETARDED AND BRIGHT
SUBJECTS ON SETS C AND A

S ubject
P a ir

Retarded Group 
Set C S et A

B righ t Group 
S et C S et A

a 58 62 3 24
b a 42 19 46
c 26 63 13 10
d 54 127 6 8
e 39 63 24 10
f 17 77 11 20
g 46 53 9 11
h 19 15 1 17
i 33 53 6 33
j 47 73 19 13
k 44 140 16 28
1 16 27 8 5
m 63 72 34 27
n 8 15 41 ^5
0 26 43 13 9
P 71 92 35 27
q 14 15 7 34
r 40 36 14 8
s 58 24 11 14
t 56 124 31 35

T otal 743 1216 321 424

Mean 37.2 60.8 16.1 21.2

Median 39.5 57.5 13 18.5

Range 8-71 15-140 1-41 5-46

ta rd ed  su b je c ts  lea rn ed  th e  same s e t  in  from th re e  to  s ix te e n  t r i a l s ,  

w ith  mean and median o f  8 .4  and e ig h t .

In  le a rn in g  Set C, the  b r ig h t  su b jec ts  made from one to  fo rty -o n e
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e r ro r s ,  w hile the  re ta rd e d  su b jec ts  made from e ig h t to  seventy-one e r ro r s .  

The b r ig h t  group had a mean o f 16,1 and a median o f  th i r te e n  e r ro rs  oonu 

pared to  th e  re ta rd ed  g ro u p 's  mean o f  37*2 and median o f  39.5 e r ro r s .

Two o f th e  tw enty su b jec ts  in  th e  re ta rd ed  group requ ired  fewer 

t r i a l s  to  l e a m  S et C than  the  median (fo u r)  o f  th e  b r ig h t group. An

o th e r  th re e  re ta rd e d  su b jec ts  lea rn ed  S et C in  fo u r  t r i a l s .  T herefore, 

d e s p ite  any genera l tre n d , f iv e  ou t o f  tw enty (o r  o ne-fou rth  o f  th e  re 

ta rd ed  su b je c ts  lea rn ed  th e  p ic tu re  m a te r ia l as q u ick ly  as d id  the  

median b r ig h t  su b je c t. Two o f th e  re ta rd e d  su b je c ts  made few er th an  the 

median number o f e r ro r s  ( th i r te e n )  made by the b r ig h t  groiq) in  le a rn in g  

S et C,

None o f  the b r ig h t  su b je c ts  req u ired  more t r i a l s ,  and on ly  one r e 

q u ired  as  many t r i a l s  as  the  re ta rd e d  g ro u p 's  median o f  e ig h t t r i a l s  to  

le a r n  S e t C to  th e  c r i te r io n  o f one p e r fe c t  perform ance. A lso, on ly  one 

o f  th e  b r ig h t  su b jec ts  made more e r ro r s  than  th e  re ta rd e d  g ro u p 's  median 

o f  39.5 e r ro r s  on S et C,

None o f  th e  b r ig h t  su b je c ts  req u ired  more t r i a l s  than  th e  re ta rd ed  

g ro u p 's  median o f 11 .5  to  le a rn  th e  p a r is  o f  num erals and l e t t e r s  (S e t 

A .) Nor d id  any o f th e  b r ig h t  su b je c ts  have h ig h e r e r ro r  scores on Set 

A than  th e  re ta rd e d  g ro u p 's  median o f  5 7 .5 .

Two re ta rd e d  su b je c ts  req u ired  few er t r i a l s  and th re e  made few er 

e r ro r s  in  le a rn in g  S et A than  d id  th e  median su b jec t in  the  b r ig h t  group. 

P r io r  to  t e s t in g  th e  s p e c if ic  hypotheses o f  th e  study, th e  Friedman 

two-way a n a ly s is  o f  v arian ce  was chosen to  determ ine w hether th e re  i s  any 

s t a t i s t i c a l l y  s ig n if ic a n t  d iffe re n c e  in  th e  rank t o t a l s  fo r  th e  two con
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d it io n s  o f i n t e l l e c t  (re ta rd ed  and b r ig h t)  and th e  two tre a tm en ts  by 

type o f  m a te r ia l lea rn ed  (S e t C and S et A), I f  no s ig n if ic a n t  d i f 

ference  e x is ts  between the  fo u r rank t o t a l s ,  t h i s  would in d ic a te  th a t  

the  f i r s t  fo u r n u ll  hypotheses a re  te n a b le . The t r i a l s  scores fo r  the 

fo u r co n d itio n s  a re  shown in  Table 3 (page 39»)

Because th e  t r i a l s  and e r ro r s  scores probably  do n o t c o n s ti tu te  

an in te rv a l  measure o f  le a rn in g , b u t a re  a t  l e a s t  an o rd in a l measure, 

th i s  non-param etric  two-way a n a ly s is  i s  a p p ro p ria te  as more than  two 

s e ts  o f  r e la te d  dAta a re  being analyzed, th e  Friedman technique i s  

a p p ro p ria te . The le v e l  o f  s ig n if ic a n c e  chosen i s  ,0 5 , N equals 20, the 

number o f  su b je c ts  in  each group.

The s t a t i s t i c  employed i s ( S i e g e l ,  1956, p . 1 ?0 ):

i  (r/ - 3 K ( « )

where N = number o f  rows

k = number o f  columns

Rj = sum o f  ranks in  j  th  column

k
^  d i r e c t s  one to  sum th e  squares o f th e  sums o f  ranks over

j= l
a l l  k c o n d itio n s .

S u b s titu tin g  th e  observed values from Table 3,

°  ( I ,  w )

+ (39.5)̂ _7 - (3) (20) (4+1)

= 320.13
V  2/( i s  d is t r ib u te d  approxim ately as ch i square w ith  d f  = k -  1 irtien r
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TABLE 3

RANKS OF TRIALS SCORES OF RETARDED AND BRIGHT
SUBJECTS ON SETS C AND A

S ubject R etarded Group B rig h t Group
P a ir  Set C Set A Set C Set A

a 3 4 1 2
b 1 3 2 4
0 3 4 2 1
d 3 4 1 .5 1 .5
e 3 4 2 1
f 2 4 1 3
g 3 4 1 .5 1 .5
h 3 4 1 2
i 3 4 1 2
j 3 4 2 1
k 3 4 1 .5 1 .5
1 3 4 1 .5 1 ,5
m 3 4 1 .5 1 .5
n 2 1 3 4
o 3 4 1 .5 1 .5
P 4 3 2 1
q l i 5 3 1 .5 4
r 4 3 2 1
s 4 2 .5 1 2 .5
t 3 4 1 2

*
j 57.5 71.5 31.5 39.5

* D iffe ren ces  a re  s ig n if ic a n t  a t  ,001 le v e l ,

N and k a re  as  la rg e  as th e y  a re  in. th e  p re se n t stu d y . Thus th e  pro

b a b i l i ty  a sso c ia ted  w ith  th e  occurrence under o f  a value as la rg e  

as  th e  observed value o f  may be determ ined by re fe ren ce  to  a Table
T

o f C r i t i c a l  Values o f Chi Square (S ie g e l, 1956, p . 21^9).

For d f  = k -  l  = ^ -  l  = 3f r X ^ a s  la rg e  as 320,13 i s  s ig n if ic a n t  

beyond th e  ,001 le v e l  o f  s ig n if ic a n c e . T herefore , H i s  r e je c te d .  The
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conclusion  i s  th a t  the number o f t r i a l s  req u ired  to  l e a m  a s e t  o f 

a s so c ia ted  item s v a r ie s  e i th e r  w ith  th e  typo o f  m a te r ia l lea rn ed  o r 

w ith  the  te s te d  i n t e l l e c t  o f  th e  le a rn e r ,  o r  w ith  b o th . F u rth e r t e s t s  

a re  req u ired  to  determ ine the  source (o r  sources) o f  v a r ia t io n .

As a f u r th e r  t e s t  o f  the  s ig n if ic a n c e  o f  d if fe re n c e s  between the 

perform ances o f  the  two groups on the  two s e ts  o f  le a rn in g  m a te r ia ls , 

th e  Friedman two-way a n a ly s is  o f  v arian ce  by ranks was used to  analyze 

th e  e r ro rs  committed by each su b jec t on each t e s t .  The number o f  e r ro rs  

a re  ranked in  Table 4 , ^  i s  computed from th e  ranked d a ta :

+ (4 0 .5 )^ 7  -  (3) (20) (4+1)

=  320 .325

J  f o r  d f = k - l = 3 a t  th e  .05  l e v e l  o f  s ig n if ic a n c e  i s  7 .8 2 , and 

a t  th e  .001 le v e l  i t  i s  l6 .2 ? .  T herefore , th e  coaqrated value o f  320,325 

i s  s ig n i f ic a n t  f a r  beyond th e  .001 le v e l ,  and Hq i s  u n ten a b le . The number 

o f  e r ro r s  committed by b r ig h t  and re ta rd e d  su b je c ts  v a r ie s  e i th e r  w ith  

th e  type o f  m a te r ia l le a rn ed  o r  w ith  th e  te s te d  i n t e l l e c t  o f  th e  le a rn e r ,  

o r  w ith  b o th .

A nalyses o f  t r i a l s  and e r ro rs  d a ta  a re  c o n s is te n t in  showing s ig 

n i f ic a n t  d iffe re n c e s  in  th e  perform ance o f  re ta rd e d  and b r ig h t  su b je c ts  

le a rn in g  two types o f  m a te r ia ls :  p a ire d  p ic tu re s  o r  sem i-concrete  mat

e r i a l s  (SetC ), and p a ire d  l e t t e r s  and num erals which a re  more a b s tr a c t  

(S e t A). The Friedman two-v*y a n a ly s is  o f  v arian ce  by ran k s, w hile re 

v ea lin g  th e  presence o f  s ig n if ic a n t  d if fe re n c e s  in  th e  fo u r  s e ts  o f  r e -
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TABLE 4

RANKS OF ERROR SCORES OF RETARDED AND BRIGHT
SUBJECTS ON SETS C AND A

S ubject
F a ir

Retarded Grovç 
S et C S et A

B rig h t Group 
S et C S et A

a 3 4 1 2
b 1 3 2 4
c 3 4 2 1
d 3 4 1 2
e 3 4 2 1
f 2 4 1 3
g 3 4 1 2
h 4 2 1 3
i 2 .5 4 1 2 .5
j 3 4 2 1
k 3 4 1 2
1 3 4 2 1
m 3 4 2 1
n 1 2 3 4
0 3 4 2 1
P 3 4 21 1
q 2 3 1 &
r 4 3 2 &
s 4 3 1 2
t 3 4 1 2

V 56,5 72 31 40 .5

*D ifferen ces a re  s ig n if ic a n t  a t  ,001 le v e l ,

s u i t s ,  does n o t in d ic a te  th e  source o f  th e  v a r ia t io n .  The fo llow ing 

analyses o f th e  d a ta  w i l l  p erm it more p re c is e  p in -p o in tin g  o f th e  f a c to r  

o r  f a c to r s  c o n tr ib u tin g  to  th e  d i f f e r e n t i a l  perform ance.

F i r s t  H ypothesis 

The f i r s t  n u l l  hypo thesis  i s  th a t  th e re  i s  no d if fe re n c e  in  th e
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le a rn in g  r a te s  o f b r ig h t and re ta rd ed  s tu d en ts  on sem i-concrete mat

e r i a l  (S e t C ), This hypo thesis  i s  te s te d  by use o f  (a) t r i a l s  requ ired  

to  reach th e  c r i te r io n  o f  one p e r fe c t  perform ance, and (b) th e  number o f 

e r ro rs  committed by su b je c ts  in  each group in  le a rn in g  th e  m a te r ia l.  The 

a l te rn a te  hypothesis  i s  th a t  b r ig h t s tu d en ts  le a m  sem i-concrete m a te r ia ls  

w ith  fewer t r i a l s  and few er e r ro rs  than  do re ta rd e d  s tu d en ts .

Since th e  su b jec ts  in  the  two groups am  matched by sex and chron

o lo g ic a l age, and since o n ly  two groups o f  sco res  a re  included  in  th i s  

a n a ly s is , a s ig n if ic a n c e  t e s t  f o r  two re la te d  samples i s  in  o rd e r . The 

Wilooxon m atohed-pairs signed ranks t e s t  i s  ap p ro p ria te  because th e  study 

y ie ld s  r e la te d  d iffe re n c e  scores which may be ranked in  o rd e r  o f  ab so lu te  

magnitude (S ie g e l, 1956, pp. 75-83).

The s t a t i s t i c  employed in  the  Wilcoxon t e s t  i s  T = th e  sum o f  th e  

ranks o f  th o se  d iffe re n c e s  (d) which a re  in  the  o p p o site  d ir e c t io n  from 

p re d ic te d . Since the  d ir e c t io n  o f  d iffe re n c e  i s  p re d ic te d  i n  th e  a l t e r 

n a te  h y p o th esis , a o n e - ta i le d  reg ion  o f  r e je c t io n  i s  a p p ro p ria te .

The le v e l  o f  s ig n if ic a n c e  chosen i s  .0 5 . The reg ion  o f  r e je c t io n  

c o n s is ts  o f a l l  va lues o f  T which a re  so sm all t h a t  th e  p r o b a b i l i ty  asso 

c ia te d  w ith  t h e i r  occurrence under H q  i s  equal to  o r  l e s s  th an  .05  f o r  

a o n e - ta i le d  t e s t .

Table 5 shows th e  number o f t r i a l s  req u ired  by  the  tw enty p a i r s  o f  

re ta rd e d  and b r ig h t  su b je c ts  to  le a m  the  sem i-concrete m a te r ia l to  th e  

c r i te r io n  o f  one p e r fe c t  perform ance. The ta b le  shows th a t  o n ly  two 

p a i r s  o f  su b je c ts , b and n , showed d iffe re n c e s  in  th e  d ir e c t io n  o f  fewer 

t r i a l s  fo r  th e  re ta rd ed  su b je c t, and th ese  d if fe re n c e s  a re  r e l a t iv e ly



43

TABLE 5

TRIALS OF MATCHED RETARDED AND BRIGHT
SUBJECTS ON SET C

S u b jec t
P a ir

Retarded B righ t d Rank 
o f d

Rank w ith  le s s  
freq u e n t sign

a 14 2 12 18 .5
b 3 5 -2 - 5 .5 5 .5
c 8 4 4 10
d 11 3 8 16
e 8 6 2 5 .5
f 4 3 1 2
g 13 4 9 17
h 4 2 2 5 .5
i 7 2 5 12
j 10 5 5 12
k 8 5 3 8 .5
1 4 3 1 2
m H 6 5 12
n 5 7 -  2 -5 .5 5 .5
0 5 4 1 2
P 15 8 7 15
q 3 3 0
r 16 4 12 18 .5
s 9 3 6 14
t 9 6 3 8 .5

N = 19 T = 11*

* S ig n if ic a n t a t  ,005 l e v e l ,

sm all: each i s  ranked 5 .5 .  One p a i r  req u ired  an equal number o f  t r i a l s .

The sum o f th e  ranks w ith  th e  l e s s  fre q u e n t sign  ( i . e . ,  in  th e  un

expected d ire c tio n )  equals 5*5 + 5*5 = H  -  T. According to  a Table o f  

C r i t i c a l  Values o f  T in  th e  Wilcoxon M atched-pairs S igned-ranks Test 

(S ie g e l, 1956, p . 254) , f o r  N = 19 = th e  number o f  p a i r s  showing a d i f -
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TABLE 6

ERRORS OF RETARDED AND BRIGHT
SUBJECTS ON SET C

Subject
P a ir

Retarded B righ t d Rank Rank w ith  lo s s  
o f d freq u en t s ign

a 58 3 55 20
b 8 19 -  11 -  4 4
0 26 13 13 5 .5
d 5^ 6 48 19
e 39 24 15 7
f 17 11 6 1
g 46 9 37 17
h 19 1 18 8
i 33 6 27 11
j 4? 19 28 1 2 .5
k 44 16 28 12 ,5
1 16 a 8 3
m 63 54 29 14
n 0 41 -  33 -  15 15
o 26 13 13 5 .5
P 71 35 36 16
q 14 7 7 2
r 40 14 26 10
s 58 11 47 18
t 56 31 25 9

N = 20 T = 19*

♦ S ig n if ic a n t a t  ,005 le v e l ,

fo rence , a T as low as 11 i s  s ig n if ic a n t  beyond th e  ,005 le v e l  o f  s ig n if 

ican ce , The d e c is io n  i s  to  r e j e c t  th e  n u l l  hypo thesis  and accep t the  

a l te rn a te  h y p o th esis . The b r ig h t  c h ild ren  req u ired  s t a t i s t i c a l l y  s ig n if 

ic a n t fewer t r i a l s  to  le a rn  tw elve p a ir s  o f  sem i-concrete item s than  d id  

the re ta rd ed  c h ild re n .

Data f o r  te s t in g  th e  f i r s t  hypothesis by comparing the  e r ro rs  o f
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ratArdod and b r ig h t s tu d en ts  on Set C are  given in  Table 6 . The number 

of e r ro r s  committed by each su b jec t are  g iven, the  d iffe re n c e  between 

the e r ro r s  scores o f each p a ir  o f su b jec ts  i s  computed, arvi the d i f 

ferences a re  ranked. T, the s t a t i s t i c  employed in  the Wilcoxon t e s t ,  

equals th e  sum o f the ranks in  the unexpected d ire c t io n . Table 6 shows 

th a t  only  two d iffe re n c e s  were in  the  unexpected d ire c t io n :  these  a re

ranked fo u rth  and f i f t e e n th .  The sum o f th ese  ranks equals T = 19, For 

N = 20, th e  number of su b jec ts  showing a d iffe re n c e , a value o f T as low 

as 19 i s  s ig n if ic a n t a t  the ,005 le v e l  fo r  a o n e - ta ile d  t e s t ,  which i s  

used because the d ire c tio n  o f d iffe re n c e s  i s  p red ic ted  in  As th i s  

i s  below th e  chosen s ig n ifican ce  le v e l  o f . 05 , th e  n u ll  hypothesis  i s  

r e je c te d  and i s  accepted . B right ch ild ren  committed few er e r ro rs  on 

Set C than  d id  re ta rd ed  c h ild re n .

Second Hypothesis

The second n u ll  hypo thesis , th a t  th e re  i s  no d iffe re n c e  in  the  

le a rn in g  r a te s  o f b r ig h t and re ta rd ed  s tu d en ts  on a b s tr a c t  m a te r ia ls , 

was a lso  te s te d  by the p rev iously  described  Wilcoxon t e s t .  The d a ta  in  

Table 7 show th a t  th re e  p a ir s  of ranks were in  th e  unexpected d ire c t io n . 

T heir summation produced a T of Ih ,  One p a i r  showed no d iffe re n c e  and 

was om itted  from the  a n a ly s is . Therefore, N = 19. A T as low as 14 i s  

s ig n if ic a n t  beyond the  .005 le v e l .  Using the  p rev io u s ly  s e t  c r i te r io n  

o f s ig n if ic a n c e  of , 05, th e  n u ll  hypothesis i s  re je c te d  in  fav o r o f H2 , 

B right c h ild re n  requ ired  s ig n if ic a n tly  fewer t r i a l s  to  le a rn  th e  a b s tra c t  

m a te r ia ls  than  d id  th e  re ta rd ed  ch ild re n .

The second H q  was a lso  te s te d  by th e  d a ta  in  Table 8 ,  Four p a ir s
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TABLE 7

TRIALS OF PAIRED RETARDED AND 
SUBJECTS ON SET A

BRIGHT

S ubject Retarded B right d Rank Rank w ith le s s
P a ir o f d freq u en t sign

a 16 5 11 16
b 8 11 -3 _4 4
c 14 3 11 16
d 18 3 15 19
e 12 4 8 11
f 12 5 7 8
g 14 4 10 13.5
h 5 3 2 2
i 10 6 4 5 .5
j 11 3 8 11
k 17 5 12 18
1 5 3 2 2
m 17 6 11 16
n 3 10 -7 -8 8
0 8 4 4 5.5
P 14 6 8 11
q 5 7 -2 -2 2
r 10 3 7 8
s 4 4 0
t 17 7 10 13 .5

N = 19 T = 14*

* S ig n if ic a n t a t  .005 le v a i .

o f  ranks were in  th e  unexpected d ir e c t io n .  Their summation produced a 

Wilcoxon T o f 15. For N = 20 p a ir s  o f su b jec ts  showing th e  d if fe re n c e , 

a T as low as 15 i s  s ig n if ic a n t  beyond the  .005 le v e l .  As t h i s  i s  below 

th e  p rev io u sly  s e t  le v e l  o f  . 05, th e  n u l l  hypo thesis  i s  re je c te d  and H2 

i s  accep ted . B right c h ild re n  committed s ig n if ic a n t ly  fewer e r ro rs  in  

le a rn in g  th e  a b s tra c t  m a te r ia ls  to  th e  c r i te r io n  o f one p e r fe c t  p e r-
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TABLE 8

ERRORS OF PAIRED RETARDED AND BRIGHT
SUBJECTS ON SET A

Subject
P a ir

Retarded B rig h t d Rank Rank w ith  le s s  
o f d freq u en t sign

a 62 24 38 10
b 42 46 -4 -2  2
c 63 10 53 13.9
d 127 8 119 20
e 63 10 53 13 .5
f 77 20 57 15
g 53 11 42 11
h 15 17 -2 -1  1
i 53 33 20 5
j 73 13 60 16
k 140 25 112 19
1 27 5 22 6
m 72 27 ^5 12
n 15 ^5 -30 -8  8
0 43 9 34 9
P 92 27 65 17
q 15 -19 -4  4
r 36 8 28 7
s 24 14 10 3
t 124 35 89 18

T = 15*

* S ig n if ic a n t a t  .005 le v e l .

formance than  d id  the  re ta rd ed  c h ild re n . The second hypo thesis  th a t  the  

groups would perform  eq u a lly  w e ll on Set A was re je c te d  by t r i a l s  d a ta  

and by e r ro rs  d a ta .

Third H ypothesis

The th ird  n u l l  h y p o th esis , t h a t  th e re  i s  no d iffe re n c e  in  th e  le a rn in g
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TABLE 9

TRIALS OF RETARDED SUBJECTS ON SETS C AND A

Subject Set A Set C d Rank 
o f d

Rank w ith  le s s  
freq u en t sign

a 16 14 2 7
b 8 3 5 12.5
c 14 8 6 15
d 18 11 7 17
e 12 8 4 11
f 12 4 8 18 .5
g 14 13 1 3
h 5 4 1 3
i 10 7 3 9 .5
3 11 10 1 3
k 17 8 9 20
1 5 4 1 3
m 17 11 6 15
n 3 5 -2 -7 7
0 8 5 3 9 .5
P 14 15 -1 -3 3
q 5 3 2 7
r 10 16 -6 -15 15
s 4 9 -5 -1 2 .5 12 .5
t 17 9 8 18 .5

N = 20 I  = 37.5*

* S ig n if ic a n t a t  .005 le v e l .

r a te s  o f re ta rd e d  s tu d en ts  on sem i-concrete m a te r ia ls  and a b s tra c t  mat

e r i a l s ,  was te s te d  by th e  Wilcoxon s t a t i s t i c  T. The n u l l  hypothesis was 

hypothesis  was f i r s t  te s te d  by th e  d a ta  in  Table 9» th e  t r i a l s  requ ired  

by th e  re ta rd e d  su b jec ts  to  le a rn  S ets  C and A. The d a ta  in  Table 9 

show th a t  only  fo u r  o f th e  re ta rd e d  su b je c ts  req u ired  more t r i a l s  to  le a rn  

Set C than  th ey  d id  to  le a rn  Set A. These fo u r  d if fe re n c e s  were in  the
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TABLE 10

ERRORS OF RETARDED SUBJECTS ON SET C AND SET A

S ubject S et A S et C d
Rank 
o f d

Rank w ith  l e s s  
freq u en t sign

a 62 58 4 3
b 42 8 34 14.5
c 63 26 37 16
d 127 54 73 19
e 63 39 24 12
f 77 17 60 17
g 53 46 7 5 .5
h 15 19 -4 -3 3
i 53 33 20 10
j 73 47 26 13
k 140 44 96 20
1 27 16 11 8
m 72 63 9 7
n 15 8 7 5.5
o 43 26 17 9
P 92 71 21 11
q 15 14 1 1
r 36 40 -4 -  3 3
s 24 58 -34 -1 4 ,5 14 ,5
t 124 56 68 18

T = 20.5*

♦ S ig n if ic a n t a t  .005 le v e l .

unexpected d ire c t io n  and th e  summation o f  t h e i r  ranks equals T = 37»5. 

which i s  s ig n if ic a n t  beyond the  .005 le v e l  f o r  a o n e - ta i le d  t e s t ,  N = 

20 as a l l  su b je c ts  showed a d iffe re n c e  in  perform ance on th e  two t e s t s .  

Using th e  chosen s ig n if ic a n c e  le v e l  o f .05, th e  n u l l  hypo thesis  i s  re 

je c te d  in  fav o r o f H^. Retarded c h ild re n  req u ired  s ig n i f ic a n t ly  fewer 

t r i a l s  to  le a m  the  sem i-concrete m a te r ia ls  than  th e y  d id  to  le a rn  the  

a b s tr a c t  m a te r ia ls .
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The th ird  n u ll  hypothesis was a lso  te s te d  by a n a ly s is  o f the 

number o f e r ro r s  committed by re ta rd ed  su b je c ts  in  le a rn in g  the two 

s e ts  o f m a te r ia ls  to  one p e r fe c t  perform ance.

The d a ta  in  Table 10 show th a t  th re e  re ta rd ed  su b jec ts  made more 

e r ro r s  on Set C than on Set A, This was no t in  the  expected d ire c t io n .  

The summation o f the ranks o f the  d if fe re n c e s  in  the  unexpected d ire c t io n  

produced a Wilcoxon T ^ 20 ,5 . For N = 20 p a ir s  o f  su b je c ts , t h i s  d i f 

fe ren ce  i s  s ig n if ic a n t  a t  the .005 le v e l ,  and the  n u l l  hypothesis  i s  re 

je c te d . Retarded su b jec ts  made s ig n if ic a n t ly  more e r ro r s  in  le a rn in g  

th e  a b s tr a c t  m a te r ia ls  than th ey  d id  in  le a rn in g  th e  sem i-concrete mat

e r i a l s ,  The th i r d  n u ll  hypo thesis  th a t  th e  re ta rd ed  su b jec ts  would p er

form eq u a lly  w e ll on the two types o f m a te r ia ls  was re je c te d  by a n a ly s is  

o f  t r i a l s  d a ta  and e r ro rs  d a ta .

Fourth  Hypothesis 

The fo u rth  null  h y p o thesis , th a t  th e re  i s  no d if fe re n c e  in  th e  

le a rn in g  r a te s  o f b r ig h t  s tu d en ts  on sem i-concrete m a te r ia ls  and a b s tr a c t  

m a te r ia ls ,  was a lso  te s te d  by th e  Wilcoxon s t a t i s t i c  T, Table 11 shows 

th e  number o f t r i a l s  o f the  b r ig h t  su b je c ts  on S et C and S et A, S ix  

o f the  su b je c ts  req u ired  the  same number o f  t r i a l s  to  le a m  each s e t .

These s ix  su b je c ts  were e lim inated  from th e  a n a ly s is , th e re fo re , N = 14, 

th e  number o f su b je c ts  showing a d if fe re n c e . Of th e  fo u rte en  d iffe re n c e s  

ranked, f iv e  o f  the ranks were in  the  unexpected d ir e c t io n ,  re q u irin g  more 

t r i a l s  f o r  S et C, Summation o f th e  ranks o f  th e  d if fe re n c e s  in  th e  un

expected d ire c t io n  produced a Wilcoxon T = 2 8 ,5 .

For N = 14, the  number o f  su b je c ts  showing a d if fe re n c e , the  ta b le
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TABLE 11

TRIALS OF BRIGHT SUBJECTS ON SET C AND SET A

Subject Set A Set C d
Rank 
o f d

Rank w ith le s s  
freq u en t sign

a 5 2 3 10.5
b 11 5 6 14
c 3 4 -1 -3 3
d 3 3 0
e h 6 -2 -7 .5 7 .5
f 5 3 2 7 .5
g h 4 0
h 3 2 1 3
i 6 2 4 12.5
j 3 5 -2 -  7 .5 7 .5
k 5 5 0
1 3 3 0
m 6 6 0
n 10 7 3 10 .5
0 4 4 0
P 6 8 -2 -7 .5 7 .5
q 7 3 4 12 .5
r 3 4 -1 -3 3
s k 3 1 3
t 7 6 1 3

N = 14 T = 2Ô.5*

* Not s ig n if ic a n t  a t  ,.05  l e v e l ,  (p . = .4404)

o f c r i t i c a l  values o f T (S ie g e l, 1956, p . 254) does not give th e  s ig n i-

f ican ce  le v e l  o f a T as la rg e  as th e  observed value of T = 2 8 .5 . How

ever, T i s  d is t r ib u te d  approxim ately as ^  w ith  mean equal to  N(Nfl) /4  

and standard  d e v ia tio n  equal to  th e  square ro o t o f N(N+1) (2N+1) /2h 

(S ie g e l, 1956, p . 79) .  T herefore , z =T_^q,

J
2̂■
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TABLE 12

ERRORS OF BRIGHT SUBJECTS ON SET C AND SET A

Subject Set A Set C d
Rank 
o f d

Rank w ith  l e s s  
fre q u en t sign

a 24 3 21 17
b 46 19 27 19
c 10 13 -3 -4 4
d 8 0 2 1 .5
e 10 24 -14 -15 15
f 20 11 9 13
g 11 9 2 1 ,5
h 17 1 16 16
i 33 6 27 19
j 13 19 -6 -  9 ,5 9 ,5
k 28 16 12 14
1 5 8 -3 -4 4
m 27 34 -7 -11 11
n 45 41 4 7
0 9 13 -4 -7 7
P 27 35 -8 -12 12
q 34 7 27 19
r 8 14 -6 -  9 ,5 9 ,5
s 14 11 3 4
t 35 31 4 7

N = 20 T = 72 , 0*

*Not s ig n if ic a n t  a t  ,05  l e v e l ,  (p , = , 1003)

_ 28.5 -  (14 )4 (15 )
S u b s ti tu tin g ,

V (1») (1?) (29)
- . 15 . The p r o b a b i l i ty

asso c ia te d  w ith  a value o f  ^  = - .1 5  in  th e  normal d i s t r ib u t io n  i s  p = 

f o r  a o n e - ta ile d  t e s t .  The n u l l  hypo thesis  i s  accep ted . There 

was no d iffe re n c e  in  th e  number o f  t r i a l s  req u ired  fo r  th e  b r ig h t  s tu 

d en ts  to  le a m  th e  two ty p es  o f m a te r ia l to  th e  c r i te r io n  o f  one p e r fe c t
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perform ance.

The fo u rth  n u ll hypothesis  was a lso  te s te d  by a n a ly s is  o f  the number 

o f  e r ro rs  oommitted by b r ig h t  su b je c ts  in  le a rn in g  th e  two s e ts  o f  mat

e r i a l s ,  Table 12 shows th a t  e ig h t o f  th e  tw enty ranked d if fe re n c e s  a re  

in  the  unexpected d ire c t io n . This means th a t  e ig h t o f  th e  tw enty b r ig h t 

su b jec ts  made more e r ro rs  on th e  sem i-concrete m a te r ia ls  and th e  remain

ing  twelve b r ig h t  su b jec ts  made more e r ro r s  on the  a b s tr a c t  m a te r ia ls .  

Summation o f  th e  ranks in  th e  unexpected d ire c t io n  produced a Wilcoxon 

T = 7 2 ,0 ,

For N = 20, th e  number o f  su b je c ts  showing a d if fe re n c e , th e  ta b le  

o f  c r i t i c a l  va lu es  does no t give th e  s ig n if ic a n c e  le v e l  o f  a T as  la rg e  

as  th e  observed va lue . As T i s  d is t r ib u te d  approxim ately as z  according 

to  the  form ula given on page 56, z  was coaçmted by s u b s t i tu t in g  th e  va lues 

from Table 12, The p ro b a b il i ty  a sso c ia te d  w ith  th e  ob tained  value  o f  z 

-  -1 ,2 8  in  the  normal d i s t r ib u t io n  i s  p = ,1003 f o r  a o n e - ta i le d  t e s t .

The n u ll  hypo thesis  i s  accep ted . There was no s ig n if ic a n t  d if fe re n c e  

in  th e  number o f  e r ro rs  made by b r ig h t  su b je c ts  in  le a rn in g  th e  two types 

o f  m a te r ia ls .

A nalysis o f  t r i a l s  d a ta  and e r ro r s  d a ta  f a i l  to  show any a A A tis tic a lly  

s ig n if ic a n t  d iffe re n c e  a t  th e  p re v io u s ly  s e t  ,05  le v e l  in  th e  le a rn in g  

r a te s  o f b r ig h t  su b jec ts  on S e ts  C and A,

F if th  H ypothesis

To t e s t  th e  f i f t h  n u ll  h y p o th esis , th a t  th e re  i s  no d if fe re n c e  in  

th e  r a t io s  o f sem i-concrete to  a b s tr a c t  le a rn in g  r a te s  c f  b r ig h t  and 

re ta rd e d  s tu d e n ts , i t  was necessary  to  compute two r a t io s  f o r  each sub-
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j e c t .  The t r i a l s  r a t io  was oonçuted by d iv id in g  the number o f t r i a l s  a 

su b jec t needed to  le a m  S et C by th e  number o f  t r i a l s  he needed to  le a m  

S et A. The re su lt in g  r a t io  was m u ltip lie d  by one hundred to  e lim inate  

decim als. The e r ro rs  r a t io  was computed by d iv id in g  the  number o f  e r ro rs  

a su b je c t made in  le a rn in g  S et C by th e  number o f  e r ro rs  he made in  le a rn 

ing S et A, This r a t io  was a lso  m u ltip lie d  by one hundred.

The r a t io n a le  fo r  using  such r a t io s  was th a t  an in d iv id u a l 's  re 

la t iv e  performance on th e  two ta sk s  i s  b e s t  expressed by a r a t io  o f  h is  

perform ance cn each o f  th e  ta s k s .  This i s  eq u iv a len t to  saying th a t  i f  

one su b je c t req u ire s  te n  t r i a l s  to  l e a m  S et C and tw enty t r i a l s  to  l e a m  

Set A and another su b jec t re q u ire s  f iv e  t r i a l s  to  le a m  S e t C and ten  

t r i a l s  to  l e a m  S et A, so th a t  each su b jec t earned a r a t io  o f  f i f t y ,  th e  

r e la t iv e  d i f f i c u l t y  o f  S et C as  compared w ith  S e t A i s  th e  same fo r  both 

s u b je c ts . The r a t io  th u s  d eriv ed  may no t p rov ide  an a c tu a l  index o f 

a b i l i t y  to  l e a m  the  two types o f  m a te r ia ls ,  b u t should prove o f  value 

in  oonç)aring the  performance o f  th e  b r ig h t  and re ta rd ed  groups in  terms 

o f t h e i r  r e la t iv e  f a c i l i t y  w ith  th e  two s e ts  o f  m a te r ia ls  used in  t h i s  

study .

The Wilcoxon t e s t  was used to  t e s t  t h i s  hypo thesis  because i t  i s  

p o ss ib le  to  t e l l  which r a t io  i s  la r g e r ,  to  rank th e  d iffe re n c e s  in  o rd e r 

o f  a b so lu te  s iz e , and because matched su b je c ts  a re  used . The d a ta  in  

Table 13 show th a t  seven o f  th e  re ta rd e d  su b je c ts  ob ta ined  a h igher 

t r i a l s  r a t io  than  d id  th e  matched b r ig h t  s u b je c ts .  Summation o f  the  

ranks o f  th e se  seven su b je c ts  y ie ld s  a value o f  T = 76,5» For N = 20 

p a i r s  o f  su b je c ts  showing a d if fe re n c e , a va lue  o f T as la rg e  as  ?6 ,5  

i s  no t s ig n i f ic a n t  a t  th e  ,05  l e v e l ,  which was th e  p re v io u s ly  chosen
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TABLE 13

RATIOS OF SET C TO SET A BY TRIALS (C+/A ) 
FOR BRIGHT AND RETARDED SUBJECTS ^

R atio  (C^/At)
Rank Rank w ith  l e s s

P a ir B righ t Retarded d o f d freq u en t s ign

a 40 88 -48 -14 14
b 45 38 7 2
c 133 57 76 16,5
d 100 61 39 12
e 150 67 83 18
f 60 33 27 6 ,5
g 100 96 4 1
h 67 80 -13 -3 3
i 33 70 -37 - 10,5 10,5
j 167 91 76 16.5
k 100 47 53 15
1 100 80 20 5
m 100 65 35 9
n 70 167 -97 -19 19
o 100 63 37 10,5
P 133 93 40 13
q 43 60 -17 -  4 4
r 133 160 -27 -  6 ,5 6.5
s 75 225 -150 -20 20
t

N = 20

86 53 33 8

T = 76 , 6*

* Not s ig n i f ic a n t  a t  .05 le v e l ,  (p g re a te r  th an  ,10)

le v e l  o f  s ig n if ic a n c e . The ob ta ined  T i s  n o t s ig n i f ic a n t  a t  th e  ,10 

le v e l ,  th u s  i s  n o t r e je c te d .  There i s  no dem onstrated s ig n if ic a n t  

re la t io n s h ip  between te s te d  i n t e l l e c t  and r e la t iv e  d i f f i c u l t y  o f  semi- 

concrete  and a b s tr a c t  m a te r ia ls  a s  measured by th e  r a t io  o f  th e  number 

o f t r i a l s  req u ired  to  achieve one p e r fe c t  perform ance on each type o f 

m a te r ia l .
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TABLE 14

RATIOS OF SET C TO SET A BY ERRORSCCg/Ag) 
FOR BRIGHT AND RETARDED SUBJECTS

Subject
P a ir

Ratio (Cg/A,)

B righ t Retarded d
Rank Rank w ith  le s s  
o f  d freq u en t sign

a 13 94 -81 -13 13
b 41 19 22 2
c 130 41 89 16
d 75 43 32 4
e 240 62 178 20
f 55 22 33 5
g 82 87 -5 -  1 1
h 6 127 -121 -  18 18
i 18 62 -44 -  8 ,5 8 .5
j 146 64 82 14
k 57 31 26 3
1 160 59 101 17
m 126 88 38 6.5
n 91 53 38 6,5
o 144 60 84 15
P 130 77 53 10
q 18 93 -  75 -12 12
r 175 111 64 11
s 79 242 -  163 -19 19
t 89 45 44 8 .5

N = 20 T = 71.5*

* Not s ig n if ic a n t  a t  ,05 le v e l ,  (p = ,1 0 .)

The f i f t h  hypo thesis  was a lso  te s te d  by conqjaring th e  e r ro rs  r a t io s  

o f  th e  two groups. The Wilcoxon T was again used and th e  ,05 le v e l  o f  

s ig n if ic a n c e  was chosen a s  the  c r i te r io n  o f s ig n if ic a n c e  o f  d iffe re n c e . 

The d a ta  in  Table l4  show th a t  s ix  o f  th e  re ta rd e d  su b jec ts  ob ta ined  a 

h ig h er e r ro r s  r a t io  than  d id  the matched b r ig h t s u b je c ts .  Summation o f
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the ranks o f these  s ix  su b je c ts  y ie ld s  a value o f  T = 7 1 ,5 . For N =

20 p a ir s  o f  su b jec ts  showing a d if fe re n c e , a value o f T as la rg e  as 

71.5 i s  no t s ig n if ic a n t  a t  th e  .05  le v e l .  The p ro b a b il i ty  a sso c ia ted  

w ith a T as la rg e  as the ob ta ined  value i s  approxim ately p = ,1 0 , Thus, 

the  f i f t h  n u ll  hypo thesis  i s  no t r e je c te d . There i s  no dem onstrated 

s ig n if ic a n t  re la t io n s h ip  between te s te d  i n t e l l e c t  and r e la t iv e  d i f f i c u l ty  

o f sem i-concrete and a b s tra c t  m a te r ia ls  as measured by th e  r a t io  o f  th e  

number o f  e r ro r s  committed in  le a rn in g  each type o f m a te r ia l to  th e  

c r i te r io n  o f  one p e r fe c t  perform ance.

W hile th e  f i f t h  n u ll  hypo thesis  was n o t r e je c te d , i t  i s  re ta in e d  

w ith  some cau tion  because th e re  was a c o n s is te n t b u t no t s t a t i s t i c a l l y  

s ig n if ic a n t  d iffe re n c e  in  the  d ire c t io n  o f  g re a te r  f a c i l i t y  w ith  a b s tra c t  

m a te r ia ls  by th e  b r ig h t  su b je c ts  as  in d ic a te d  by th e i r  h ig h er t r i a l s  r a t io  

and e r ro r s  r a t i o .

S ix th  H ypothesis 

The s ix th  n u l l  hypo thesis  i s  th a t th e re  i s  no d iffe re n c e  in  the  

frequency o f expressed g re a te r  d i f f i c u l ty  w ith  a b s tra c t  m a te r ia ls  by 

b r ig h t  and re ta rd e d  s tu d e n ts . The a l te rn a te  hypothesis Hg i s  th a t  th e  

re ta rd ed  s tu d en ts  w i l l  more f re q u e n tly  express g re a te r  d i f f i c u l t y  w ith  

a b s tra c t  m a te r ia ls .

The responses to  two q u es tio n s  provide th e  d a ta  fo r  te s t in g  th i s  

h y p o th esis . The d a ta  in  Table 15 show the  frequency w ith  which su b je c ts  

in  b r ig h t  and re ta rd e d  groups expressed f e e l in g s  o f g re a te r  d i f f i c lu ty  

w ith  th e  a b s tr a c t  m a te r ia ls  in  response to  th e  two q u es tio n n a ire  item s;

1 . Which s e t  seemed more d i f f i c u l t  w h ile  you were tak in g  i t ?
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2, On which s e t  do you f e e l  you made a b e t t e r  score?

The d a ta  in  the two rows o f  Table 15 were independently  analyzed 

by th e  binom ial t e s t .  In  each t e s t ,  th e  sample in c lu d es  those su b jec ts  

expressing  fe e l in g s  o f  g re a te r  d i f f i c u l ty  w ith  Set A by response to  the 

qu estio n  rep resen ted  by a row o f  the  d a ta . The ,05 le v e l  o f  s ig n if ic an ce  

was chosen,

TABLE 15

FRiaaSICI OF ÎXPRESSED GREATER 
DIFFICULTT WITH SET A

Retarded B rig h t Total

1 , Seemed more d i f f i c u l t  w hile  ta k in g  i t :  15 13 28

2, Estim ated b e t te r  sco re  on Set C: 15 14 29

The b inom ial t e s t  i s  o f  th e  g o o d n e ss -o f-f it  type in  th a t  i t  in d ic a te s  

w hether i t  i s  reasonable  to  b e lie v e  th a t  th e  p ro p o rtio n s  (o r  freq u en c ies) 

observed in  a sample could have been drawn from a p o p u la tio n  having a 

sp e c if ie d  value  o f p ro p o rtio n s . Under th e  n u l l  hypo thesis  we would ex

p e c t th a t  &n equal number o f  b r ig h t  and re ta rd e d  su b je c ts  would express 

fe e lin g s  o f  g re a te r  d i f f i c u l t y  w ith  Set A, I f  P = p ro p o rtio n  o f  cases 

expected in  one o f the  c a te g o r ie s , and Q = I  -  P = p ro p o rtio n  o f  cases 

expected in  th e  o th e r ca teg o ry , then  th e  n u ll  hypo thesis  may be expressed 

as Hq! P = Q = -|- o f  N in  each ca tego ry . Because th e  a l te r n a te  hypothesis 

p re d ic ts  th e  d ire c t io n  o f  d if fe re n c e , a o n e - ta ile d  t e s t  i s  a p p ro p ria te .
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When N i s  25 o r  g re a te r ,  th e  binom ial d is t r ib u t io n  tends toward the  

normal d i s t r ib u t io n ,  and may be te s te d  by

z = (x -  .5 )  -  NP 
"  ^  NPQ 

where x  = th e  sm aller frequency

N = th e  t o t a l  number o f su b je c ts  in d ic a tin g  g re a te r  d i f f i c u l ty

w ith  S et A by I'osponse to  t h i s  q u estio n  P = Q = i  = the  p ro p o rtio n  o f

freq u en c ies  in  each ca teg o ry  expected under Hq ,

X+.5 i s  used when x  i s  l e s s  than  NP

X -.5  i s  used when x  i s  g re a te r  than  NP.

S u b s titu tin g  th e  observed freq u en c ies  fo r  Q uestion #1 in  Table

By re fe ren ce  to  a Table o f P r o b a b i l i t ie s  A ssociated  w ith  Values as 

Extreme as Observed Values o f z in  th e  Normal D is tr ib u tio n  (S ieg e l, 1956, 

p .  2^7), th e  o n e - ta i le d  p ro b a b i l i ty  a s so c ia te d  w ith  th e  observed value 

o f  z = - .1 9 ,  i s  p = As t h i s  i s  much g re a te r  than  th e  p re v io u s ly

chosen .05  le v e l  o f  s ig n if ic a n c e , th e  s ix th  n u l l  hy p o th esis  i s  re ta in e d . 

The d a ta  fo r  Q uestion #2 y ie ld s  a value o f  z = 0 , which has an asso

c ia te d  p ro b a b il i ty  o f  p = .5 0 . Again, th e  n u l l  hypo thesis  i s  r e ta in e d . 

There i s  no d iffe re n c e  in  th e  frequency o f expressed g re a te r  d i f f i c u l ty  

w ith  a b s tr a c t  m a te r ia ls  by b r ig h t  and re ta rd ed  s tu d e n ts .

Seventh Hypothesis 

The seventh n u l l  h y p o th esis , th a t  th e re  i s  no d iffe re n c e  in  the  

frequency o f  expressed p re fe ren ce  f o r  le a rn in g  concrete  m a te r ia l  by 

b r ig h t  and re ta rd e d  s tu d e n ts , was a lso  te s te d  by th e  binom ial t e s t .
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This t e s t  i s  ap p ro p ria te  because the d a ta  (Table 16) are  in  two d is c r e te  

c a teg o rie s  (b r ig h t and re ta rd ed ) and those su b jec ts  expressing  a p re 

ference fo r  Set C c o n s ti tu te  the  sample being s tu d ied ,

TABLE 16

FREQUENCY OF STATED PREFERENCE FOR LEARNING 
SEMI-CONCRETE MATERIAL

Retarded B rig h t T otal

10 12 22

The le v e l  o f  s ig n if ic an ce  chosen i s ,0 5 .  N = 22, th e  t o t a l  number o f  

su b je c ts  expressing  a p reference  fo r  Set C in  response to  th e  th i r d  ques

t io n :

I f  you had to  spend a long time in  studying  one type 
o f m a te r ia l ,  which type would you r a th e r  le a m ?

As the  a l te r n a te  hypothesis  p re d ic ts  th e  d i r e c t io n  o f  expected d i f 

fe ren ce , a o n e - ta ile d  t e s t  i s  used,

S iegel (1956, p . 250) g ives the  p ro b a b il i ty  a sso c ia ted  w ith  th e  

occurrence under Hq o f  an observed value as sm all as x  = 10, th e  sm aller 

o f  th e  two freq u en c ies  in  Table I 6 , when N = 22, The p ro b a b i l i ty  asso

c ia te d  w ith  th e  observed value i s  p = ,4 l6 , which i s  g re a te r  than  th e  

c r i te r io n  o f , 05, The seventh n u ll  hypothesis  i s  r e ta in e d . B rig h t and 

re ta rd ed  students d id  no t s ig n if ic a n t ly  d i f f e r  in  th e  frequency w ith  

which th ey  expressed a p re fe ren ce  f o r  sem i-concrete m a te r ia l r a th e r  than  

a b s tr a c t  m a te r ia l.
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Smnmarv o f  R esu lts

In summary, th e  fo llow ing  s t a t i s t i c a l l y  s ig n if ic a n t  d if fe re n c e s  

were found;

B righ t s tu d en ts  req u ired  fewer t r i a l s  and made lower e r ro r s  in  

le a rn in g  sem i-concrete m a te r ia l than d id  re ta rd e d  s tu d e n ts .

B rig h t s tu d en ts  re q u ired  fewer t r i a l s  and made fewer e r ro r s  in  

le a rn in g  a b s tr a c t  m a te ria l than d id  re ta rd e d  s tu d e n ts .

Retarded s tu d en ts  req u ired  few er t r i a l s  and made fewer e r ro r s  in  

le a rn in g  sem i-concrete m a te r ia l than th ey  d id  in  le a rn in g  a b s tr a c t  mat

e r i a l .

The fo llow ing  d iffe re n c e s  were n o t s t a t i s t i c a l l y  s ig n i f ic a n t ;

There was no s t a t i s t i c a l l y  s ig n if ic a n t  d if fe re n c e  in  th e  number o f 

t r i a l s  req u ired  o r  in  th e  number o f  e r ro rs  committed by b r ig h t  s tu d en ts  

in  le a rn in g  th e  two s e ts  o f  m a te r ia l .  The b r ig h t  s tu d e n ts  made few er 

e r ro rs  on th e  sem i-concrete m a te r ia l  than  on th e  a b s tr a c t  m a te r ia l,  b u t 

th e  d iffe re n c e  was no t s ig n i f ic a n t  beyond th e  .10 le v e l .

There was no s t a t i s t i c a l l y  s ig n if ic a n t  d iffe re n c e  in  th e  r e la t iv e  

d i f f i c u l t y  o f  th e  two ty p es  o f  m a te r ia l f o r  b r ig h t  and ro w rd e d  s tu d en ts , 

as  expressed by r a t io s  o f  t r i a l s  on S et C d iv id ed  by t r i a l s  on S e t A and 

e r ro rs  on S et C d iv ided  by e r ro rs  on S et A. The b r ig h t  s tu d e n ts  ob ta ined  

h ig h er C/A r a t io s  f o r  t r i a l s  and e r ro r s ,  b u t th e  d iffe re n c e  was no t s ig n i

f ic a n t  beyond th e  .10 l e v e l .

There was no s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe re n c e  in  th e  su b jec tiv e  

exp ression  o f  g re a te r  d i f f i c u l t y  in  le a rn in g  th e  a b s tr a c t  m a te r ia l  by 

b r ig h t  and re ta rd e d  s tu d e n ts .
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There was no s t a t i s t i c a l l y  s ig n if ic a n t  d iffe re n c e  in  the  frequency 

w ith  which b r ig h t and re ta rd ed  s tu d en ts  expressed a p re fe ren ce  fo r  le a rn 

ing th e  sem i-concrete m a te r ia l.



CHAPTER V 

SUMMARY AND CONCLUSIONS

An assunqjtion th a t  isû ro q u o n tly  Im plied and sometimes s ta te d  as 

f a c t  i s  th a t  m entally  re ta rd e d  c h ild re n  le a m  concre te  m a te r ia l r e la 

t iv e  e a s ie r  than  they  do a b s tr a c t ,  symbolic m a te r ia l ,  such as a re  in 

volved in  academic s u b je c ts .  Conversely, b r ig h t  c h ild re n  rep u te d ly  a re  

more advanced in  th e i r  a b i l i t y  to  l e a m  a b s tr a c t  m a te r ia l than  in  t h e i r  

concrete le a rn in g  a b i l i t y .  Such assum ptions a re  based in  p a r t  iqpon 

o b se rv a tio n a l d a ta  which in d ic a te  t h a t  re ta rd e d  s tu d e n ts  do n o t perform  

as w ell in  h ig h ly  academic su b je c ts  as  th ey  do in  l e s s  academic a rea s  

(Ingram, 1953; H utt and G ibley, 1958; C u tts  and Moseley, 1957; Adams 

and Torgerson, 1956; S c h e ife le , 1953; Sorenson, 195^; Terman and Oden, 

19^7)» The no tion  o f  d i f f e r e n t i a l  perform ance on concrete  and a b s tr a c t  

m a te r ia l as an id e n tify in g  c h a r a c te r is t ic  o f  r e ta rd a t io n  o r  b rig h tn e ss  

re c e iv e s  some support from p sy ch o lo g is ts  (Freeman, 1955) who consider 

a b i l i t y  to  dea l w ith  symbols as a  h ig h er le v e l  o f  m ental a c t iv i ty  than  

concrete  le a rn in g , and from a n a ly s is  o f  d i f f e r e n t i a l  perform ance on 

in te l l ig e n c e  t e s t  item s by b r ig h t  and re ta rd e d  su b je c ts  (Baldwin, 1948; 

M agaret and Thonçson, 1950).

I h ç i r ic a l  s tu d ie s  th a t  have attengited  to  determ ine th e  re la t io n s h ip  

between te s te d  in te l l ig e n c e  and le a rn in g  r a te s  f o r  v a rio u s  types o f  mat-

63
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8 r i a l  s tend to  d i f f e r  in  re sp e c t to  th e  response req u ired  o f  th e  sub

j e c t  and th e  number o f  a s so c ia tio n s  requ ired  as  w ell as in  re sp e c t 

to  the a b s tra c tn e ss  o f  th e  m a te ria l lea rn ed  (H ollingw orth and Cobb,

1928; G a r re tt ,  1928; W ilson, 1928; E l l i s ,  I 960) .  A nalysis o f  th e  s tep s  

involved in  th e  p rocess o f le a rn in g  (Wilson, 19% ; Dennis, 1942) support 

th e  hypo thesis  th a t  b r ig h t  and re ta rd e d  c h ild re n  le a m  by th e  same pro

c esses , This view i s  c o n s is te n t w ith  t r a d i t io n a l  le a rn in g  th eo ry  (Deese, 

1952; H ull, 1943; Skinner, 1938» Mowrer, I 960) , which a ttem p ts  to  achieve 

u n ity  o f  th eo ry  ap p licab le  not on ly  to  d o ffe re n t i n t e l l e c tu a l  le v e ls  b u t 

a lso  ac ro ss  species l i n e s .  Some o f  th e  more concrete  ta s k s  t h a t  have 

f a i le d  to  d is t in g u is h  b r ig h t  from re ta rd e d  su b je c ts  have perhaps been too  

s in g le  to  re v e a l any d if fe re n c e s  ( E l l i s ,  I 96O; Eisman, 1958).

In  th e  p re sen t study, tw enty b r ig h t  and tw enty re ta rd e d  ado lescen t 

s tu d en ts  lea rn ed  two s e ts  o f  p a ired  item s by th e  a s so c ia tiv e  le a rn in g  

method. Each s e t  contained tw elve p a i r s  o f  ite m s . The a b s tr a c t  mat

e r i a l  (S e t A) consis ted  o f  twelve p a i r s  o f  matched numerals and l e t t e r s ,  

and th e  sem i-concrete m a te r ia l (S e t C) co n s is ted  o f  twelve p a i r s  o f  

matched o u tl in e  p ic tu re s  o f  r e a l  o b je c ts .  For each ta s k ,  one t r i a l  con

s is te d  o f  a p re se n ta tio n  o f the  tw elve p a ir s  o f  item s in  a s e t  follow ed 

by a p re se n ta tio n  o f tw elve cards showing on ly  th e  f i r s t  item  o f  the  

p a i r .  The response req u ired  was f o r  the  su b jec t to  name th e  m issing 

item  th a t  was o r ig in a l ly  p a ire d  w ith  th e  item  shown on th e  t e s t  card .

Thus the  ta sk s  were eq u iv a len t in  number o f a s so c ia tio n s  req u ired  fo r  

a t r i a l  and in  response re q u ire d . The ta sk s  d if f e r e d  o n ly  in  th e  re 

l a t i v e  a b s tra c tn e ss  o f th e  stim ulus item s. The number o f  t r i a l s  nec-
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e ssa ry  to  reach the c r i te r io n  o f  one p e r fe c t  performance and the number 

o f e r ro r s  made in  reach ing  the  c r i te r io n  were recorded fo r  each s u b je c t. 

R e la tiv e  r a te s  fo r  le a rn in g  th e  two s e ts  were determ ined by computing 

r a t io s  o f  S et C /Set A f o r  t r i a l s  and fo r  e r ro r s .  Three q u estions were 

asked a t  the  te rm in a tio n  o f te s t in g  to  determ ine the  su b je c ts  fe e lin g s  

about th e  r e la t iv e  d i f f i c u l t y  o f  the two s e ts  and p re fe ren ce  fo r  le a rn 

ing  each type o f m a te r ia l.

The r e s u l t s  sliowed th a t  b r ig h t  su b je c ts  req u ired  few er t r i a l s  and 

made few er e r ro rs  than  re ta rd e d  su b jec ts  on both  sem i-concrete and ab

s t r a c t  m a te r ia l.  The re ta rd e d  su b jec ts  req tiired  fewer t r i a l s  and made 

fewer e r ro r s  in  le a rn in g  th e  sem i.concrete m a te r ia l than  th ey  d id  in  

le a rn in g  th e  a b s tr a c t  m a te r ia l .  Theme was no s t a t i s t i c a l l y  s ig n if ic a n t  

d iffe re n c e  in  t r i a l s  o r  e r ro r s  o f  the b r ig h t  s tu d en ts  on th e  two s e ts  

o f  m a te r ia l ,  b u t th e  d ire c t io n  o f  the  d if fe re n c e  tended toward b e t t e r  

perform ance on th e  sem i-ooncrete m a te r ia l. The S et C /S et A t r i a l s  r a t io s  

and e r ro r s  r a t io s  were n o t s ig n if ic a n t ly  d i f f e r e n t  f o r  th e  b r ig h t  and 

re ta rd e d  s tu d en ts . The d ir e c t io n  was in  fav o r  o f  r e l a t iv e ly  h igher 

r a t io s  f o r  th e  b r ig h t  s tu d en ts  a t  the  ,10 l e v e l .  There was no d iffe re n c e  

in  th e  exp ression  o f  g re a te r  d i f f i c u l ty  w ith  a b s tra c t  m a te r ia l  o r  w ith  

p re fe ren ce  fo r  sem i-concrete m a te r ia l by b r ig h t  and re ta rd e d  s tu d e n ts .

One conclusion drawn from th i s  study i s  th a t ,  i r r e g a rd le s s  o f  th e  

type o f  m a te r ia l being  le a rn e d , le a rn in g  r a t e  i s  d i r e c t ly  r e la te d  to  

te s te d  i n t e l l e c t ,  p rovided  th a t  the  ta sk  i s  s u f f ic ie n t ly  d i f f i c u l t  to  

re v e a l th e  d if fe re n c e . This i s  c o n s is te n t w ith  p rev ious f in d in g s  

(McGeoch, 19^2), Eisman (1958) concluded th a t  her f a i lu r e  to  f in d  d i f -
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fe re n c e s  in  le a rn in g  r a te s  f o r  p i c to r i a l  m a te ria l may be due to  the 

s im p lic i ty  o f th e  ta s k .

Another conclusion i s  th a t  th e re  i s  no abso lu te  re la t io n s h ip  be

tween i n t e l l e c t  and performance on e i th e r  type o f ta s k .  There was 

v a r i a b i l i t y  w ith in  each group. Some o f  the  re ta rd e d  su b jec ts  performed 

b e t t e r  on both a b s tra c t  and sem i-ooncrete m a te ria ls  than  d id  th e  matched 

b r ig h t  s u b je c ts . A lso, some o f the  re ta rd ed  su b jec ts  performed b e t te r  

on a b s tr a c t  m a te r ia l than  th ey  d id  on seiUk-concrete m a te r ia l,  and many 

o f  th e  b r ig h t  su b jec ts  resembled th e  re ta rd e d  su b je c ts  in  showing re 

l a t i v e l y  b e t te r  performance on th e  sem i-concrete m a te r ia l than on th e  

a b s tr a c t  m a te r ia l,  as  evidenced by t r i a l s  r a t io s  and e r ro r s  r a t io s ,

A fu r th e r  conclusion i s  th a t  b r ig h t  and re ta rd e d  s tu d en ts  do no t 

d i f f e r  in  t h e i r  su b jec tiv e  e s tim a te s  o f  th e  d i f f i c u l t y  o f  m a te ria l on 

th e  b a s is  o f  th e  r e la t iv e  a b s tra c tn e s s  o f  th e  item s being  le a rn ed , nor 

do th ey  d i f f e r  in  t h e i r  p re fe ren ce  f o r  le a rn in g  m a te r ia ls  d if f e r in g  in  

degree o f  a b s tra c tn e s s .

Another conclusion th a t  i s  n o t derived  d i r e c t ly  from a n a ly s is  o f  

th e  d a ta , b u t i s  based on in te rv iew s w ith  each su b je c t by a classroom  

te a c h e r  sev era l days a f t e r  th e  t e s t in g  was completed, i s  th a t  th e  two 

grotqjs do no t d i f f e r  in  t h e i r  w illin g n e ss  to  p a r t ic ip a te  in  f u r th e r  t e s t 

in g  s i tu a t io n s  o f  t h i s  ty p e . The experim enter requested  th a t  a te a c h e r  

t e l l  th e  su b jec ts  in  a classroom  s i tu a t io n  th a t  f u r th e r  t e s t s  were being  

considered , and asked f o r  v o lu n tee rs  from th e  c la s s .  Only two o f  the  

su b je c ts  used in  t h i s  study , one b r ig h t  and one re ta rd e d , f a i le d  to  

v o lu n tee r as su b jec ts  f o r  f u r th e r  t e s t in g .  The conclusion  drawn i s
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th a t  th e  re ta rd ed  su b je c ts  d id  n o t f e e l  more th rea ten ed  In  t h e i r  ro le  

as su b je c ts  in  th i s  experim ent than  d id  th e  b r ig h t  su b je c ts .

I t  i s  a lso  concluded th a t  th e  assumption th a t  re ta rd e d  ch ild ren  

have a g re a te r  f a c i l i t y  w ith  sem i-concrete m a te r ia l than  w ith  a b s tr a c t  

m a te r ia l i s  j u s t i f i e d .  The converse assum ption i s  no t j u s t i f i e d .  B rig h t 

ch ild ren  do no t have g re a te r  f a c i l i t y  w ith  a b s tr a c t  m a te r ia l than  w ith  

sem i-concrete m a te r ia l.

In sp ec tio n  o f th e  d a ta  f o r  re ta rd e d  su b jec t*  le a d s  to  th e  conclusion  

th a t  th e  re ta rd ed  su b je c ts  do n o t c o n s ti tu te  a homogeneous group in  r e 

gard to  t h e i r  le a rn in g  a b i l i t i e s .  They were much more v a r ia b le  in  p e r

formance than  th e  b r ig h t  group. This i s  c o n s is te n t w ith  p rev ious f in d 

ings (Eisman, 1952; Reynolds and S tacey , 1955)* F u rth er re sea rc h  m ight 

prove f r u i t f u l  w ith  a re p e a t o f  th e  study u s in g  re ta rd e d  su b je c ts  matched 

by I .Q . b u t d if f e r in g  in  e t io lo g ic a l  c la s s i f i c a t io n .  None o f  th e  su b je c ts  

in  th e  p re se n t s tudy  had any known organ ic  damage recorded  on t h e i r  school 

m edical re co rd s , b u t i t  i s  d o u b tfu l whether a complete n e u ro lo g ic a l exam

in a tio n  had been perform ed on most o f  th e  s u b je c ts .

In  conclusion , r e s u l t s  o f  t h i s  study support th e  p re se n t tre n d  to 

ward c o n c ré tis a tio n  o f  le a rn in g  eoq>eriences f o r  re ta rd e d  s tu d e n ts . The 

r e s u l t s  do no t support ed u ca tio n a l programs f o r  b r ig h t  s tu d en ts  th a t  tend  

toward maximum!zation o f  a b s tr a c t io n . While th e  r e s u l t s  f o r  th e  b r ig h t  

su b je c ts  were no t s t a t i s t i c a l l y  s ig n if ic a n t ,  th e  d ir e c t io n  o f  d if fe re n c e  

tends toward b e t te r  perform ance on th e  sem i-concrete m a te r ia l .

I t  appears p robable th a t  th e  d a ta  ob ta ined  from a n a ly s is  o f  i n t e l l i 

gence t e s t  performance showing b r ig h t  in d iv id u a ls  to  be r e l a t iv e ly  b e t t e r
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on a b s tr a c t  than  on sem i-concrete item s in d ic a te s  no t th a t  b r ig h t sub

je c t s  a re  b e t te r  on a b s tr a c t  than  on concrete  item s, as i s  o f te n  assumed, 

b u t r a th e r  th a t  ire la tiv e ly  more^of the  re ta rd e d  su b je c ts  in  the  t e s t ’ s 

s ta n d a rd iz a tio n  sample performed poorly  on th e  item s having a b s tra c t  

co n ten t. There i s  a d if fe re n c e  in  saying th a t  b r ig h t  su b je c ts  perform  

b e t te r  on a b s tr a c t  than on concrete  ta s k s , as i s  f re q u e n tly  done in  the  

l i t e r a t u r e ,  and in  s ta t in g  th e  more probable hypo thesis  th a t  most people 

perform  b e t t e r  on ooncM te ta s k s , b u t th a t  th e  tendency i s  more marked 

in  the  case o f  re ta rd ed  in d iv id u a ls .

I t  must a lso  be remembered when g en e ra liz in g  from in te l l ig e n c e  t e s t  

performance th a t  th e  more a b s tr a c t  ta sk s  a lso  u s u a lly  re q u ire  more asso

c ia tio n s  and a re  more d i f f i c u l t  in  term s o f  th e  response req u ired  o f  the  

su b je c t.
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TABLE 17

SEX, INTELLIGENCE QUOTIENT, AND AGE OF SUBJECTS 
IN RETARDED AND BRIGHT GROUPS

S ubject
P a ir

Retarded Group 

I.Q . C.A.*
Sex

B rig h t Group 

I.Q . C.A.*

a 70 12-3
Males

128 12-4
b 79 12-4 125 12-7
0 75 13-3 119 13-2
d 73 13-3 143 13-4
e 70 13-5 129 13 .5
f 80 13-9 136 13-7
g 63 13-10 127 13-9
h 76 14-1 122 13-11
i 64 14-6 138 14-4
j 76 15-0 131 14-11

k 76 12-6
Females

120 12-5
1 62 12-11 120 12-11
m 76 13-5 124 13-6
n 53 13-5 124 13-6
0 65 13-9 137 13-8
P 67 14-3 134 14-2
q 64 14-4 122 14-7
r 64 14-6 122 14-8
s 56 14-7 127 14-9
t 66 15-1 127 15-4

♦C hronological age i s  given in  y ea rs-n o n th s .
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