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INTRODUCTION
372. 723  
Uyi 30 cc 
193 7

In  A p r i l ,  1 9 4 2 ,  C a p ta in  J a c k  B r a d le y  was c a p tu re d  by 

th e  Ja p a n e s e  on B a ta a n . B e fo r e  e n t e r in g  th e  arm y, he had 

b een  a s tu d e n t  a t  th e  U n iv e r s i t y  o f  New M exico  and had ta k e n  

s e v e r a l  c o u r s e s  in  p s y c h o lo g y . He was in  h i s  t h i r d  y e a r  o f  

u n d erg ra d u a te  work when c a l l e d  i n t o  th e  s e r v ic e  in  1 9 4 0 , 

a lo n g  w ith  o th e r  members o f  th e  w ell-know n 2 0 0 th  C o a s t A r

t i l l e r y  o f  th e  New M exico  N a t io n a l G uard .

In  S e p te m b e r, 1 9 4 5 ,  C a p ta in  B r a d le y  was r e le a s e d  

fro m  a Ja p a n e s e  P r is o n e r -o f -W a r  Camp and r e tu r n e d  t o  t h i s  

c o u n tr y , where f o r  th e  p a s t  y e a r  he h a s  b een  u n d erg o in g  

r e h a b i l i t a t i o n  a t  t h e  B ru n s G e n e ra l H o s p ita l  in  S a n ta  F e ,

New M e x ic o . D u rin g  t h e  p e r io d  o f  h i s  c a p t i v i t y ,  am ounting 

t o  o v er t h r e e  y e a r s ,  C a p ta in  B ra d le y  underw ent some o f  t h e  

m ost s e v e r e  h a r d s h ip s  t h a t  any man i s  e v e r  a sk ed  t o  su bm it 

t o .  He i s  a t a l l  s tr a p p in g  f e l l o w  o f  195  p o u n d s, b u t he 

r e p o r t s  t h a t  h i s  w eig h t f e l l  o f f  t o  a b o u t 155  pounds d u rin g  

c a p t i v i t y .  H is  d a i l y  d i e t  f o r  t h i s  p e r io d  a v e ra g e d  1 3 0 0  

c a l o r i e s .  T h is  i s  c o n s id e r a b ly  under what i s  re g a rd e d  a s  

n e c e s s a r y  f o r  a d e q u a te  m a in ten a n ce  o f  l i f e .  I t  i s  w e ll  

known, o f  c o u r s e ,  t h a t  many o f  th e  p r is o n e r s  d id  succumb 

and t h a t  m o s t, i f  n o t  a l l ,  o f  th e  s u r v iv o r s  had th e  t y p i c a l  

d i e t a r y  d e f i c i e n c y  d i s e a s e s  d u r in g  m ost o f  t h e i r  In te r n m e n t . 

V̂e ca n  su rm ise  t h a t  h i s  m o ra le  a lo n g  w ith  t h a t  o f  h i s  f e l lo w

103683
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i i i
p r is o n e r s  m ust h av e b een  v e r y  low  d u r in g  m ost o f  h i s  im p r is 

onment •

Y et C a p ta in  B r a d le y  r e tu r n e d  t o  t h i s  c o u n tr y  w ith  an 

arm load  o f  m a t e r ia l  r e p r e s e n t in g  d a ta  he had c o l l e c t e d  on 

th e  m e n ta l a b i l i t y  o f  h i s  f e l lo w  p r i s o n e r s .  W ithout a c c e s s  

t o  s ta n d a r d iz e d  m e n ta l t e s t s ,  he im p ro v ised  h i s  own. W ith

o u t th e  h e lp  o f  a  l i b r a r y ,  h e drew  s o l e l y  upon h i s  memory 

and in g e n u ity  t o  d e v is e  p ro b le m s . W ithout what i s  u s u a l ly  

re g a rd e d  a s  th e  n e c e s s a r y  g ra d u a te  t r a i n i n g  t o  c a r r y  on 

in d e p en d en t r e s e a r c h ,  he depended on h i s  z e a l  t o  c a r r y  on 

h i s  i n v e s t i g a t i o n .  W ithout th e  i n c e n t iv e s  o r d i n a r i l y  g iv e n  

t o  g ra d u a te  s tu d e n ts  o f  e a r n in g  an advanced d e g r e e ,  he c o n 

t in u e d  t h i s  r e s e a r c h  program  when he was u n c e r ta in  w h ether 

he would s u r v iv e  t o  show i t  t o  a n y o n e• He saw an o p p o r

t u n i t y  t o  o b t a in  some v a lu a b le  s c i e n t i f i c  o b s e r v a t io n s  on 

ch a n g e s  in  m e n ta l a b i l i t y  in  men under a d e g re e  and d u r a t io n  

o f  s t r e s s  t h a t  i s  seldom e n c o u n te r e d , and he s e iz e d  i t .

The r e s u l t s  o f  h i s  work a r e  h i s  s t o r y ,  and he sh ou ld  

h ave t h e  o p p o r tu n ity  t o  t e l l  i t  when and a s  he w is h e s . 

M ean w h ile , M rs . C oy , whose stu d y  f o l lo w s ,  h a s  u sed  h i s  p ro b 

lem s on n orm al c o l l e g e  s tu d e n ts  and g r a d u a te s  a s  a f i r s t  

s t e p  i n  t h e i r  s t a n d a r d iz a t io n .  T h ere  may be some who w i l l  

wonder why she u sed  some k in d s  o f  m a t e r ia l  and o m itte d  o th e r  

k in d s .  The answ er i s  t h a t  t h e s e  a r e  th e  p ro b lem s C a p ta in





i v

B ra d le y  u s e d . I n e v i t a b l y  some o f  th e  p ro b lem s u sed  w i l l  be 

b e t t e r  th a n  o t h e r s  and some h a r d ly  s u i t a b l e  f o r  m e n ta l t e s t s .  

The wonder i s  t h a t ,  u nder th e  c i r c u m s t a n c e s ,  any o f  them  

were u sed  o r  an y  o th e r  k in d  o f  work o th e r  th a n  th e  b u s in e s s  

o f  k e e p in g  a l i v e  was a cco m p lish e d  among th e s e  p r is o n e r s  o f  

w ar. In  c a r r y in g  on C a p ta in  B r a d le y * s  t e s t s ,  we a t  New 

M exico  a r e  p a y in g  t r i b u t e  t o  h i s  f i n e  s p i r i t ,  and we hope 

he may f in d  some o f  our r e s u l t s  u s e f u l  t o  h im . T h is  f o r e 

word i s  o f f e r e d  a s  an e x p la n a t io n  t o  th e  r e a d e r  o f  th e  

work which f o l l o w s .

U n iv e r s i t y  o f  New M exico  
1 9 4 6

G eorge M. P e te r s o n
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CHARTER I

THE PURPOSE AND SCOPE OF TEE INVESTIGATION

T h is  s tu d y  may be c o n v e n ie n t ly  d e s c r ib e d  In  tw o 

p a r t s .  In  p a r t  o n e , a s e r i e s  o f  t e s t s  used b y  C a p ta in  

J a c k  0 .  B r a d le y  on h i s  f e l l o w  o f f i c e r s  d u r in g  t h e i r  im p r is 

onment by  th e  Ja p a n e s e  was g iv e n  t o  a group o f  f i f t y  c o l l e g e

s tu d e n ts  and g r a d u a t e s .  In  p a r t  tw o , th e  t e s t s  w ere adm in

i s t e r e d  t o  one h y p o g ly cem ic  s u b je c t ,  b o th  in  t h e  n orm al and 

abn orm al s t a t e .  The norm s o b ta in e d  in  p a r t  one w ere u sed  

in  p a r t  two t o  d e te rm in e  s ta n d a rd  s c o r e s  f o r  th e  h y p o g ly 

cem ic  s u b je c t  i n  o rd e r  t o  com pare h i s  n orm al w ith  h i s  

abn orm al s t a t e •

A sid e  fro m  t h i s  v a lu e  o f  th e  norms f o r  our s p e c i a l  

p u r p o s e , th e y  may h av e a d d i t io n a l  v a lu e  f o r  C a p ta in  B ra d le y  

when he r e p o r t s  h i s  r e s u l t s  on th e  p r is o n e r s  o f  w a r . F o r  

t h i s  r e a s o n ,  th e  grou p  s e l e c t e d  f o r  s t a n d a r d iz a t io n  p u rp o se s  

was made a s  co m p arab le  t o  th e  o f f i c e r  group h e  used  a s  com

mon s e n s e ,  in  th e  a b se n ce  o f  b e t t e r  in f o r m a t io n , c o u ld  make 

i t .  The s u b je c t s ,  a l l  m a le s ,  w ere s e le c t e d  fro m  s u p e r io r  

s tu d e n ts  a s  I n d ic a te d  by  e n tr a n c e  t e s t s  and g r a d e s  a t  th s  

U n iv e r s i t y  of New M e x ic o . Some were d is c h a r g e d  v e te r a n  

o f f i c e r s .  A fe w  you nger f a c u l t y  members w ere in c lu d e d .

The ra n g e  in  a g e  was fro m  e ig h t e e n  t o  f o r t y - s i x  y e a r s ,  w ith  

th e  m a jo r i t y  f a l l i n g  b etw een  tw e n ty -tw o  and tw e n ty -e ig h t  •





2
The a c t u a l  t e s t i n g  was c a r r i e d  ou t by two e x a m in e rs  

who had b een  t r a in e d  In  th e  B ln e t  t e c h n iq u e .  T h is  u se  o f  

two e x a m in e rs  se rv e d  s e v e r a l  p u r p o s e s . The In f lu e n c e  o f  

more th a n  one exam in er c o u ld  be u sed  a s  a c h e c k  by C a p ta in  

B r a d le y  i f  he u s e s  th e s e  r e s u l t s  t o  compare w ith  h i s  own 

t e s t  r e s u l t s .  A ls o ,  more d a ta  c o u ld  be o b ta in e d  in  th e  

s h o r t  t im e  a t  th e  e x a m in e rs*  d i s p o s a l .  F in a lly , a b e t t e r  

e v a lu a t io n  o f  th e  t e s t s  co u ld  be m ade, s in c e  one o f  th e  

e x a m in e rs  m ight e n c o u n te r  d i f f i c u l t i e s  w hich th e  o th e r  d id  

n o t •

^hen t h e  t e s t i n g  had b een  co m p le te d , fr e q u e n c y  d i s 

t r i b u t i o n s  o f  th e  s c o r e s  made by e a c h  t e s t  group f o r  e a ch  

s e t  of* p ro b lem s were made and th e  means and s ta n d a rd  d e v i 

a t i o n s  com p u ted . A f t e r  th e  s i g n i f i c a n c e  o f  th e  d i f f e r e n c e s  

had b e e n  d e te r m in e d , th e  two s e t s  o f  d a ta  were com bined in t o

one l a r g e r  group co m p rised  o f  th e  e n t i r e  f i f t y  s u b je c t s .

The m ean s, s ta n d a rd  d e v i a t i o n s ,  and s ta n d a rd  e r r o r s  o f  th e  

mean were th e n  com puted f o r  th e  com bined d a t a .  T h is  p r o 

c e d u r e , t o g e th e r  w ith  t h e  p ro b lem s met in  th e a c t u a l  t e s t 

in g  p ro v id e d  th e  b a s i s  f o r  c r i t i c a l  e v a lu a t io n  o f  th e  

e n t i r e  b a t t e r y  a s  w e ll  a s  f o r  th e  in d iv id u a l  t e s t  i t e m s .

±'he m a jo r  c r i t i c i s m s  a r e  s e t  f o r t h  in  C h a p ter I I I  o f  t h i s  

r e p o r t •

lii th e  second p a r t  o f  th e  s tu d y , th e  e x p e rim e n t was 

so d e s ig n e d  t h a t  a n a l y s i s  o f  v a r ia n c e  c o u ld  be a p p lie d  t o





th e  d a t a .  In  t h i s  a n a l y s i s  i t  v/as p o s s ib le  t o  com pare th e  

e f f e c t  o f  h y p o g ly cem ia  in d e p e n d e n tly  o f  th e  in f lu e n c e  o f  

d i f f e r e n c e s  In  t e s t  p ro b le m s* A lso  I t  was p o s s i b l e  t o  

gauge th e  I n f lu e n c e  o f  p r a c t i c e  e f f e c t s  on th e  s u b je c t *





































































FREQUENCY DISTRIBUTIONS OF THE SCORES

• F r e q u e n c ie s
T e s t s S c o r e s E xam in er 1 E xam in er 2 Combined

2 0  S u b je c t s 3 0  S u b je c t s 5 0  S u b je c t s

D ig i t  Span I 7 6 3 9
8 11 9 2 0
9 3 1 2 15

1 0 0 5 5
1 1 0 1 1

D ig i t  Span I I 7 3 1 4
8 6 1 0 16
9 1 1 1 1 2 2

1 0 0 8 8

D ig i t  Span I I I 7 0 4 4
8 6 6 1 2
9 1 2 1 2 24

1 0 2 7 9
1 1 0 1 1

D i g i t  Span IV 7 0 1 1
8 5 1 0 15
9 9 1 1 2 0

1 0 6 8 14

D ig i t  S u b s t i t u t e 6
7

3
6

0
4

3
1 0

8 8 8 16
9 2 16 18

1 0 1 2 3





TABLE I  ( c o n t i n u e d )
FREQUENCY DISTRIBUTIONS OF THE SCORES

T e s t s

C om p rehension  I

C ard Span I

F r e q u e n c ie  a
S c o r e s E xam in er 1 

20  S u b je c t s
E xam in er 2 
30  S u b je c t s

Combined 
5 0  S u b je c t s

0 0 1 1
4 0 1 1
5 1 1 2
6 1 3 4
7 0 2 2
8 2 1 3
9 1 2 3

1 0 0 2 2
11 1 1 2
1 2 4 1 5
15 2 6 8
14 2 2 4
15 1 2 3
16 2 3 5
17 0 1 1
18 1 1 2
19 1 0 1
29 1 0 1

6 2 1 3
7 6 1 7
8 7 8 15
9 2 9 1 1

1 0 3 8 1 1
1 1 0 3 3

to





TABLE I  ( c o n t i n u e d )
FREQUENCY DISTRIBUTIONS OF THE SCORES

T e a t s

C om p rehension  I I

P ro se  V e rb a tim  I

F r e q u e n c ie s
S c o r e s E xam in er 1 

20  S u b je c t s
E xam in er 2 
30  S u b je c t s

Combined 
5 0  S u b je c t

1 0 1 1
4 1 1 2
6 0 2 2
7 0 2 2
8 2 3 5
9 1 2 3

1 0 3 2 5
1 2 2 1 3
13 2 2 4
14 0 1 1
15 1 4 5
16 3 2 5
17 0 3 3
18 0 1 1
19 1 0 1
2 0 1 1 2
2 1 1 1 2
23 1 0 1
25 0 1 1
28 1 0 1

0 3 3 6
11 13 2 1 34
28 3 5 8
34 1 1 2

to
to





FREQUENCY DISTRIBUTION OF THE SCORES

T a b le  I  ( c  o n t  ir m e d )

T e s t s S c o r e s E xam in er 1 
2 0  S u b je c t s

E xam in er 2 
30  S u b je c t s

Combined 
5 0  S u b je c t s

P ro se  V e rb a tim  I I 0 5 1 6
11 1 0 24 34
28 3 5 8
4 0 2 0 2

C ard Span I I 6 0 1 1
7 3 2 5
8 9 5 14
9 5 1 3 18

1 0 1 4 5
11 2 4 6
1 2 0 1 1

P ro se  R e te n t io n  I 5 1 0 1
6 2 0 2
7 2 0 2

• 8 2 1 3
9 3 9 1 2

1 0 3 3 6
1 1 0 4 4
12 3 3 6
13 2 4 6
14 2 3 5
15 0 3 3 to04





FREQUENCY DISTRIBUTIONS OF TEE SCORES

TABLE I  ( c o n t i n u e d )

T e s t s  S c o r e s

P ro se  R e te n t io n  I I  6
7
8 
9

1 0
11
12
15
14
15

O r ie n t a t io n  0
1
2
3
4
5
6
7
8  
9

Memory Span Words 4
5
6
7
8

F r e q u e n c ie s
E xam in er 1 
2 0  S u b je c t s

E xam in er 2 
3 0  S u b je c t s

Combined 
5 0  S u b je c t

3 0 3
1 0 1
3 3 6
2 4 6
2 7 9
3 2 5
3 2 5
2 7 9
1 4 5
0 1 1

2 0 2
9 3 1 2
2 4 6
4 1 5
0 1 0 1 0
2 6 8
0 1 1
0 2 2
1 2 3
0 1 1

1 0 1
2 1 3

12 9 2 1
4 1 3 17
1 7 8





FREQUENCY DISTRIBUTIONS OF THE SCORES

TABLE I  ( c o n t in u e d )

T e s t s S c o r e s E xam in er 1 
20  S u b je c t s

F r e q u e n c ie s  
E xam in er 2 
3 0  S u b je c t s

Combined 
5 0  S u b je c t s

C o m p letio n 5 0 1 1
6 1 0 1

1 0 4 4 8
1 1 0 2 2
1 2 2 0 2
13 3 0 3
14 3 3 6
15 3 1 4
16 2 3 5
17 1 5 6
18 0 3 3
19 1 5 6
2 1 0 1 1
2 3 0 1 1
25 0 1 1

S y n t h e t ic  Language 2 0 0 1 1
2 1 0 2 2
2 2 0 2 2
23 0 1 1
24 0 3 3
25 2 0 2 1 41



—
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FREQUENCY DISTRIBUTIONS OF TEE SCORES

TABLE I (continued)

T e s t s S c o r e s E xam in er 1 
2 0  S u b je c t s

F r e q u e n c ie s  
Exam iner 2 
30  S u b je c t s

Combined 
5 0  S u b je c t s

He t e n t  io n -C o m p reh en sio n 45 0 1 1
63 0 1 1
67 0 1 1
7 0 1 0 1
71 0 1 1
72 1 1 2
74 0 1 1
75 3 0 3
76 1 1 2
77 1 0 1
78 3 0 3
79 1 3 4
81 0 1 1
82 0 1 1
83 1 0 1
84 1 1 2
85 0 1 1
8 6 1 2 3
8 8 0 2 2
89 0 1 1
91 0 1 1
92 0 1 1
94 0 4 4
95 6 5 11





TABLE I  ( c o n t i n u e d )
FREQUENCY DISTRIBUTIONS OF THE SCORES

T ests S c o r e s
Frequenclea  

Examiner 2

V oc a b u la ry -A n t onymn s 2 1 2 3
3 0 3 3
4 1 4 5
5 0 4 4
6 1 1 2
7 2 4 6
8 0 1 1
9 5 2 7

1 0 3 3 6
11 2 3 5
1 2 3 1 4
13 0 1 1
14 2 1 3

Word Knowledge 0 7 1 0 17
1 3 9 1 2
2 7 4 1 1
3 1 3 4
4 1 1 2
5 1 1 2
6 0 2 2

R e a so n in g 0 1 4 5
1 4 5 9
2 7 7 14
3 8 14 2 2 to



IV
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J



FREQUENCY DISTRIBUTIONS OF THE SCORES

T A BLE I  ( o o n t  I n u e d )

T e s t s S c o r e s E xam in er 1 
2 0  S u b je c t s

E xam in er 2 
3 0  S u b je c t s

Combined 
5 0  S u b je c t s

P e r c e p t io n 13 0 1 1
15 3 0 3
18 0 2 2
2 0 1 0 1
2 1 2 3 5
2 2 0 2 2
24 4 1 5
26 2 4 6
28 0 1 1
29 1 1 2
30 2 0 2
31 0 2 2
33 2 1 3
35 1 1 2
36 0 1 1
38 0 1 1
4 0 1 2 3
42 0 1 1
45 1 0 1
46 0 1 1
48 0 1 1
49 0 1 1
50 0 1 1





TABLE I  ( c o n t i n u e d )
FREQUENCY DISTRIBUTIONS OF TEE SCORES

T e a t s

R o te  I I  (N onsense 1 )

___________________ F r e q u e n c ie s _______________
S o o re s  E xam in er 1 E xam in er 2 Combined

s5 0  S u b je c t s  5 0  S u b je c t

6
7
8 

10  
12
14
15
16
17
18  
24

4
3
1
1
7
1
3
1
3
2
1

R o te  I I  (N onsense 2 ) 1 2 * 1
14 2
15 5
16 2
17 3
18 6
19 2
2 1 2
24 1
26 1
28 1
30 3
31 1

*T h e s c o r e s  o f  th e  tw e n ty  s u b je c t s  a re  o m itte d  b e c a u s e  th e  two e x a m in e rs  d id  n o t 
f o l lo w  t h e  same i n s t r u c t i o n s .

co
co





TABLE I I
MEANS AND STANDARD DEVIATIONS OF THE SCORES, ?VITE THE STANDARD ERRORs

OF THE MEAN FOR TEE COMBINED SAMPLES

Number S ta n d a rd
T e s t s O f Means S ta n d a rd E r r o r s  o f

S u b je c t s D e v ia t io n s th e  Mean

D ig i t  Span I 2 0 8 .1 5 0 0 .6 5 4
30 7 .8 5 0 0 .9 6 4
5 0 8 .3 8 0 0 .9 5 7 0 .1 3 7

D ig i t  Span I I 2 0 8 .4 0 0 0 .7 3 5
30 8 .8 6 7 0 .8 4 6
50 8 .6 8 0 0 .8 3 5 0 .1 1 9

D i g i t  Span I I I 2 0 8 .8 0 0 0 .6 0 0
30 8 .8 3 3 1 .0 3 5
50 8 .8 2 0 0 . 8 8 8 0 .1 2 7

D ig i t  Span IV 2 0 9 .0 5 0 0 .7 4 0
30 8 .8 6 7 0 .8 4 6
5 0 8 .9 4 0 0 .8 1 0 0 .1 1 4

D i g i t  S u b s t i t u t e 2 0 7 .6 0 0 1 . 0 2 0
30 8 .5 3 3 0 .8 0 6
5 0 8 .1 6 0 1 .0 0 7 0 .1 4 4

C om p rehension  I 2 0
30

1 3 .1 0 0
1 0 .9 6 7

5 .1 3 8
4 .3 4 7

50 1 1 .8 2 0 4 .7 9 5 0 .6 8 5

0*
O
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TABLE I I  ( c o n t in u e d )
MEANS AND STANDARD DEVIATIONS OF THE SCORES, WITH THE STANDARD ERRORS

OF THE MEAN FOR THE COMBINED SAMPLES
=3

T e s t s
Number

o f
S u b je c t s

Means S ta n d a rd
D e v ia t io n s

S ta n d a rd  
E r r o r s  o f 
th e  Mean

C om p rehension  I I 2 0 1 4 .1 5 0 5 .7 0 3
30 1 2 .4 0 0 5 .4 0 1
50 1 3 .1 0 0 5 .4 5 3 0 .7 7 9

Card Span I 2 0 7 .9 0 0 1 .1 7 9
30 9 .0 3 3 1 .1 1 7
50 8 .5 8 0 1 .2 9 8 0 .1 8 5

C ard Span I I 2 0 8 .5 0 0 1 .1 1 8
30 9 .1 0 0 1 .3 0 0
5 0 8 .8 6 0 1 .2 6 1 0 .1 8 0

P ro se  V e rb a tim  I 2 0 1 3 .0 5 0 9 .1 5 1
30 1 3 .5 0 0 8 .4 6 5
50 1 3 .3 2 0 8 .7 4 9 1  *2 oU

P ro se  V e rb a tim  I I 2 0 1 3 .7 0 0 1 2 .2 6 7
30 1 3 .4 6 7 6 .7 9 1
5 0 1 3 .5 6 0 9 .4 1 3 1 .3 4 5

P ro se  R e te n t io n  I 2 0 9 .7 0 0 2 .7 0 4
30 1 1 .2 6 7 2 .1 5 9
5 0 1 0 .6 4 0 2 .5 1 2 0 .3 5 9

OJ





TABLE I I  ( c o n t i n u e d )
MEANS AND STANDARD DEVIATIONS OF THE SCORES, WITH THE STANDARD ERRORS

OF THE MEAN FOR THE COMBINED SAMPLES

Number S ta n d a rd
T e s t s o f Means S ta n d a rd E r r o r s  o f

S u b je c t s D e v Ia t io n s th e  mean

P ro se  R e te n t io n  I I 2 0 9 .8 0 0 2 .4 4 1
30 1 1 .2 6 7 2 .0 8 1■ 50 1 0 .6 8 0 2 .3 4 5 0 .3 3 5

O r ie n t a t io n 2 0 2 .1 5 0 1 .9 3 1
30 4 .3 0 0 2 .0 5 2
5 0 3 .4 4 0 2 .2 6 4 0 .3 2 3

Memory Span Words 2 0 6 . 1 0 0 0 .8 3 1
30 6 .8 6 7 0 .8 0 6
5 0 6 .5 6 0 0 .8 9 7 0 .1 2 8

C om p let io n 2 0 1 3 .2 0 0 2 .9 2 6
30 1 5 .8 3 3 4 .2 5 9
5 0 14 .7 8 0 3 .9 3 8 0 .5 6 2

S y n t h e t ic  Language 2 0 2 5 .0 0 0 0 .0 0 0
30 2 4 .2 0 0 1 .4 4 7
5 0 2 4 .5 2 0 1 .1 8 7 0 .1 7 0

R e te n tio n -C o m p re h e n s io n 20 8 2 .8 0 0 8 .7 5 0
30 8 3 .6 0 0 1 1 .5 4 0
50 8 3 .2 2 0 1 0 .4 7 5 1 .4 9 6

wto



—



TABLE II (continued)
MEANS AND STANDARD DEVIATIONS OF THE SCORES, WITH THE STANDARD ERRORS

OF THE MEAN FOR THE COMBINED SAMPLES

T e s t  8
Number

o f
S u b je c t s

Means S ta n d a rd
D e v ia t io n s

S ta n d a rd  
E r r o r s  o f
th e  Mean

V o c a b u la ry -A n t onymn s 2 0 9 .3 5 0 2 .9 7 1
30 7 .0 3 3 3 .3 9 1
5 0 7 .9 6 0 3 .4 2 3 0 .4 8 9

Word Knowledge 2 0 1 .4 5 0 1 .3 9 4
30 1 .5 6 7 1 .7 4 5
6 0 1 .5 2 0 1 .6 1 6 0 .2 3 1

R e a so n in g 2 0 2 . 1 0 0 0 .8 8 9
30 2 .0 3 3 1 .0 8 0
5 0 2 .0 6 0 1 .0 0 8 0 .1 4 4

P e r c e p t io n 2 0 2 6 .5 0 0 7 .8 6 4
30 3 1 .2 0 0 9 .9 3 4
5 0 2 9 .3 2 0 9 .4 7 2 1 .3 5 3

R o te  I I  (N onsense 1 ) so* 1 1 .6 0 0 4 .8 9 6 0 .9 0 9

R o te  I I  (N onsense 2 ) 3 0 * 1 9 .5 0 0 5 .4 0 8 1 .0 0 4

*The s c o r e s  o f  th e  tw e n ty  s u b je c t s  a r e  o m itte d  b e c a u se  th e  two e x a m in e rs  d id  n o t  
f o l lo w  th e  same I n s t r u c t i o n s .

8
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34
I t  was n o ted  t h a t  f o r  some o f  th e  t e s t s  th e  mean 

s c o r e s  o b ta in e d  by E xam in er 1 d i f f e r e d  somewhat from  th o s e  

s e c u re d  by E xam in er 2 .  I n s p e c t io n  o f  th e  two t e s t  g ro u p s 

r e v e a le d  th e  f a c t  t h a t  th e  group t e s t e d  by th e  f i r s t  exam 

i n e r  c o n ta in e d  a r e l a t i v e l y  h ig h e r  number o f  ju n io r  and 

s e n io r  s t u d e n t s ,  w h ile  th e  o th e r  group was p r o p o r t io n a t e ly  

h ig h e r  in  th e  number o f  fre sh m en  and sophom ores t e s t e d .

The num bers o f  c o l l e g e  g r a d u a te s  t e s t e d  and th e ra n g e  i n  

a g e s  o f  th e  two g ro u p s , h o w ev er, were q u i t e  s i m i l a r .  W ith 

th e  e x c e p t io n  o f  th e  v o c a b u la r y  and c o m p le tio n  ite m s  w hich  

m ight fa v o r  th e  u p p e rc la s s m e n , th e  n a tu r e  o f  th e  t e s t s  i s  

su ch  t h a t  n e i t h e r  group sh o u ld  h ave any a d v a n ta g e .

As a c h e c k  on th e  s i m i l a r i t y  o f  th e  sam p lin g  t - v a l u e s  

were co m p u ted . The number o f  d e g r e e s  o f  freed o m  i s  f o r t y -  

e ig h t  s in c e  th e  tw e n ty  s c o r e s  o f  one group a r e  c o m p le te ly  

in d ep en d en t o f  th e  t h i r t y  s c o r e s  o f  th e  o t h e r .  P’o r  f i f t y  

d e g r e e s  o f  fre e d o m , th e  v a lu e  o f  t  must be 2 .0 0 8  o r  g r e a t e r  

t o  i n d i c a t e  s i g n i f i c a n t  d i f f e r e n c e s  a t  th e  f i v e  p e r  c e n t  

l e v e l  and 2 .6 7 8  o r  l a r g e r  a t  th e  one p e r c e n t  l e v e l .

As shown in  T a b le  I I I ,  th e  o n ly  t e s t s  i n  w hich th e  

two g ro u p s d i f f e r e d  s i g n i f i c a n t l y  a t  th e  one p e r  c e n t  l e v e l  

a r e  D i g i t  Span I ,  D i g i t  S u b s t i t u t e ,  C ard Span I ,  O r ie n t a t io n ,  

and Memory Span f o r  W ords. In  f i v e  a d d i t io n a l  t e s t s  —

P ro se  R e te n t io n  I  and I I ,  C o m p le tio n , S y n t h e t ic  L an g u ag e, 

and Vocabulary-^Antonym ns —  th e  t - r a t i o s  ex ce e d e d  2 . 0 0 8 .
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TABLE I I I
DIFFERENCES IN MEANS OBTAINED BY THE TWO EXAMINERS AND SIGNIFICANCE

OF DIFFERENCES AS DETERMINED BY t-R A T IO S

T e s t s E xam iner Means D i f f e r e n c e s  
In  th e  Means

V a r ia n c e t - r a t i o s *

D ig i t  Span I 1 7 .8 5 0 0 .2 8 5
2 8 .7 5 5 0 .8 3 3 0 .9 3 0 3 .4 9 8

D ig i t  Span I I 1 8 .4 0 0 0 .5 4 0
2 8 .8 6 7 0 .4 6 7 0 .7 1 5 1 .9 7 4

D i g i t  Span I I I 1 8 .8 0 0 0 .3 6 0
2 8 .8 3 3 0 .0 3 3 1 .0 7 2 0 .1 2 6

D ig i t  Span IV 1 9 .0 5 0 0 .5 4 8
2 8 .8 6 7 0 .1 8 3 0 .7 1 5 0 .7 7 1

D ig  i t  Sub s t  i t u t e 1 7 .6 0 0 0 .9 3 3
2 8 .5 3 3 0 .9 3 3 0 .6 4 9 3 .5 2 9

C om p rehension  I 1 1 3 .1 0 0 2 6 .3 9 9
2 1 0 .9 6 7 2 .1 3 3 1 8 .8 9 9 1 .5 4 7

C om p rehension  I I 1 1 4 .1 5 0 3 2 .5 2 5
2 1 2 .4 0 0 1 .7 5 0 2 9 .1 7 3 1 .0 7 5

Card Span I 1 7 .9 0 0 1 .3 9 0
2 9 .0 3 3 1 .1 3 3 1 .2 4 9 3 .3 6 6

*The c r i t i c a l  r a t i o s  a r e  2 .0 0 8  and 2 .6 7 8  f o r  t h e  f i v e  p e r  c e n t  and one p e r  c e n t  l e v e l s  g  
r e s p e c t i v e l y .





TABLE I I I  ( c o n t i n u e d )
DIFFERENCES IN MEANS OBTAINED BY THE TWO EXAMINERS AND SIGNIFICANCE

OF DIFFERENCES AS DETERMINED BY t-R A T IO S

T e s t s E xam in er Means D i f f e r e n c e s  
in  th e  Means

V a r ia n c e t - r a t i o s *

C ard Span I I 1 8 .5 0 0 1 .2 5 0
2 9 .1 0 0 1 .1 3 5 1 .6 9 0 1 .6 5 5

P ro se  V e rb a tim  I 1 1 5 .0 5 0 8 5 .7 4 8
2 1 5 .5 0 0 0 .4 5 0 7 1 .6 5 0 0 .1 7 5

P ro se  V e rb a tim  I I 1 1 5 .7 0 0 1 5 0 .4 1 0
2 1 5 .4 6 7 0 .2 5 5 4 6 .1 1 5 0 .8 4 5

P ro se  R e te n t io n  I 1 9 .7 0 0 7 .5 1 0
2 1 1 .2 6 7 1 .5 6 7 4 .6 6 2 2 .2 2 5

P ro se  R e te n t io n  I I 1 9 .8 0 0 5 .9 6 0
2 1 1 .2 6 7 1 .4 6 7 4 .5 2 9 2 .2 5 1

O r ie n t a t io n 1 2 .1 5 0 5 .7 2 8
2 4 .5 0 0 2 .1 5 0 4 .2 1 0 5 .6 4 1

Memory Span Words 1 6 . 1 0 0 0 .6 9 0
2 6 .8 6 7 0 .7 6 7 0 .6 4 9 5 .1 9 1

C om plet io n 1 1 5 .2 0 0 8 .5 6 0
2 15 .8 5 5 2 .6 5 5 1 8 .1 5 9 2 .5 6 5

The c r i t i c a l  r a t i o s  a r e  2 * 0 0 8  and 2 * 6 7 8  f o r  th e  f i v e  p e r  c e n t  and one p e r  c e n t  l e v e l s  cj 
r e s p e c t i v e l y *
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TABLE I I I  ( c o n t i n u e d )
DIFFERENCES IN MEANS OBTAINED BY TEE TWO EXAMINERS AND SIGNIFICANCE

OF DIFFERENCES AS DETERMINED BY t-R A T IO S

T e s t s Exam iner Means D i f f e r e n c e s  
in  th e  Means

V a r ia n c e t - r a t l o s *

S y n t h e t ic  Language 1 2 5 .0 0 0 0 . 0 0 0
2 2 4 .2 0 0 0 .8 0 0 2 .0 9 3 2 .4 2 3

R e te n t  io n  -C om p rehension 1 8 2 .9 8 0 75 .7 0 0
2 8 3 .6 0 0 0 .6 2 0 1 3 3 .1 7 3 0 .2 5 8

V o ca b u la ry -A n t onymns 1 9 .3 5 0 8 .8 2 8
2 7 .0 3 3 2 .3 1 7 1 1 .4 9 9 2 .4 3 5

Word Knowledge 1 1 .4 5 0 1 .9 4 3
2 1 .5 6 7 0 .1 1 7 3 .0 4 6 0 .2 4 6

R e a so n in g 1 2 . 1 0 0 0 .7 9 0
2 2 .0 3 3 0 .0 6 7 1 .1 6 6 0 .2 2 6

P e r c e p t io n 1 2 6 .5 0 0 8 9 .0 4 4
2 3 1 .2 0 0 4 .7 0 0 9 8 .6 9 3 1 .7 4 1

*The c r i t i c a l  r a t i o s  a re 2 .0 0 8  and 2 . 678 f o r  th e f i v e  p e r  c e n t and one p er c e n t  l e v e l s
r e s p e c t i v e l y .
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S in c e  s i g n i f i c a n t  d i f f e r e n c e s  were found betv^een th e  

two g ro u p s on some t e s t s  b u t n o t  on o t h e r s ,  th e  a d v i s a b i l i t y  

o f  co m b in in g  th e  two s e t s  o f  d a ta  i s  open t o  q u e s t i o n .  The 

m a jo r  c o n s id e r a t i o n  in v o lv e d  in  t h i s  p a r t i c u l a r  s tu d y  i s  

w h eth er su ch  c o m b in a tio n  m a t e r i a l l y  a f f e c t s  th e  co m p a riso n  

betw een  th e  h y p o g ly cem ic  and norm al s c o r e s  o f  th e  s p e c i a l  

s u b je c t .  A f t e r  s tu d y in g  th e  e f f e c t  o f  com p u tin g  h i s  s ta n d a rd  

s c o r e s  fro m  th e  d a ta  o b ta in e d  f o r  e a c h  o f  th e  su bgrou p s 

s e p a r a t e l y ,  th e  u se  o f  th e  d a ta  from  th e  com bined g ro u p s 

was deemed j u s t i f i a b l e .  The r e s u l t s  r e p o r te d  h e r e in  Y/ere 

o b ta in e d  on t h a t  b a s i s .  A l l  d a ta  n e c e s s a r y  f o r  co m p u ta tio n  

fro m  e i t h e r  norm have b een  p r e s e n te d  in  T a b le s  I ,  I I ,  and 

I I I .  The t e s t s  were g iv e n  t o  th e  s p e c i a l  s u b je c t  b y

E xam in er 2





CHAPTER I I I

CRITICAL EVALUATION OF THE TESTS

In  C h a p te r  I I  i t  was shown t h a t  f o r  t e n  o f  th e  t e s t s  

d i f f e r e n c e s  b etw een  grou p  p e rfo rm a n c e s  g r e a t  enough t o  be 

s i g n i f i c a n t  a t  th e  f i v e  p e r  c e n t  l e v e l  w ere o b t a in e d .  T h ese 

d i f f e r e n c e s  may be due e i t h e r  to  u n e q u a l a b i l i t y  o f  th e  two 

g ro u p s t e s t e d  o r  t o  a  v a r i a t i o n  i n  th e  te c h n iq u e  o f  th e  exam- 

i n e r s •

I f  th e  fo rm e r  w ere th e  c a u s e ,  i t  would a p p e a r  t h a t  

o th e r  o f  th e  t e s t s  would e x h i b i t  s i m i l a r  and e q u a l ly  s i g n i f 

i c a n t  d i f f e r e n c e s .  F o r  e x a m p le , C ard Span I I  sh o u ld  show 

a d i f f e r e n c e  co m p a ra b le  t o  t h a t  o f  C ard Span I ,  b u t i t  d o es 

n o t .  N e ith e r  do t h e  memory span t e s t s  u s in g  d i g i t s  show 

d i f f e r e n c e s  a s  g r e a t  a s  th o s e  u s in g  l e t t e r s  and w o rd s. 

M o reo v er, one o f  th e  e x a m in e rs  i n s i s t s  t h a t  a  d e c id e d  p r a c 

t i c e  e f f e c t  was r e v e a le d  by th e  Im provem ent in  In d iv id u a l  

p erfo rm an ce  on th e  l a s t  two d i g i t  span t e s t s  when compared 

w ith  th e  f i r s t  tw o . The o th e r  e x a m in e r q u e s t io n s  t h i s  

s ta te m e n t .  O b v io u s ly , e a c h  c a n  c i t e  th e  r e s u l t s  h e  o b ta in e d  

t o  d efen d  h i s  p o i n t .

On th e  o th e r  hand s e v e r a l  o f  th e  in d iv id u a l  t e s t s  

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

f e r e n c e s  In  e x a m in e r s .  The s c o r e  w h ich  th e  s u b je c t  makes on 

D i g i t  Span I ,  th e  f i r s t  t e s t  in  th e  b a t t e r y ,  depends t o  some
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e x t e n t  on th e  p e rso n  g iv in g  th e  t e s t *  I f  he h a s  made c e r 

t a i n  t h a t  th e  s u b je c t  i s  i n t e r e s t e d  in  th e  outcom e o f  th e  

t e s t  and n o t  i l l - a t - e a s e ,  h e  ca n  e x p e c t  t o  s e c u r e  maximum 

p e r fo r m a n c e . P erfo rm an ce  on th e  memory span and o r i e n t a t i o n  

t e s t s  m ight be m ark ed ly  in f lu e n c e d  by  d i f f e r e n c e s  In  rhythm  

and r a t e  o f  r e a d in g  a s  w e ll  a s  In  p r o n u n c ia t io n .  In e p t  

h a n d lin g  o f  th e  c a r d s  c o u ld  r e s u l t  In  lo w er s c o r e s  fro m  th e  

c a r d  span t e s t s .

The c r i t i c i s m s  s e t  f o r t h  In  t h i s  c h a p te r  do n o t  

o f f e r  e x p la n a t io n s  and s o lu t io n s  t o  th e  d i f f i c u l t i e s  men

t i o n e d .  R a t h e r ,  th e y  p o in t  o u t p o s s ib le  s o u r c e s  o f  v a r i 

a t i o n s  in h e r e n t  w ith in  th e  t e s t s .

In  r e a d in g  t h e  c r i t i c i s m s ,  i t  w i l l  be w e ll  t o  keep 

in  mind th e  h a n d ic a p s  under w hich  C a p ta in  B r a d le y  w orked .

He had no a c c e s s  t o  a  l i b r a r y  —  no m eans o f  c h e c k in g  so u rc e  

m a t e r i a l  t o  c o n fir m  h i s  o p in io n s  a s  t o  th e  r e l a t i v e  d i f f i 

c u l t y  o f  th e  Ite m s  h e s e l e c t e d .  He had t o  r e l y  s o l e l y  on 

h i s  memory and h i s  judgm ent a s  t o  what c o n s t i t u t e d  s u i t a b l e  

t e s t  m a t e r i a l .  The scop e o f  h i s  e x p e r ie n c e  i n  th e  f i e l d  

o f  m e n ta l t e s t i n g  c o u ld  s c a r c e l y  have b een  b ro ad  Inasm uch 

a s  he was v e r y  young and had r e c e iv e d  l i t t l e  s p e c ia l iz e d  

t r a i n i n g .  M o re o v e r, f o r  many m onths he had undergone slow  

s t a r v a t i o n ,  and h e was h u n g ry  l

The s e r i e s  o f  t e s t s ,  a s  p r e s e n te d  In  C h a p te r  I I ,  i s  

o b v io u s ly  to o  lo n g .  The amount o f  in fo r m a tio n  o b ta in e d

4 0
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a b o u t th e  s u b je c t  i s  i n s u f f i c i e n t  t o  j u s t i f y  th e  amount o f  

t im e  sp e n t in  g iv in g  th e  co m p le te  t e s t  b a t te r y #  T h is  f a c t *  

h o w e v e r, te n d s  t o  c o n fir m  r a t h e r  th a n  t o  deny t h e  so u n d n ess 

o f  C a p ta in  B r a d le y ’ s r e a s o n in g *  I n e v i t a b l y  some o f  th e  t e s t  

m a t e r i a l  would p rov e u n s u i t a b le *  A d d it io n a l  t e s t  m a t e r i a l  

would p e rm it i t s  d i s c a r d .  I n t o  a s in g le  t e a t  s e r i e s  he 

in c o r p o r a te d  p o s s ib le  e q u iv a le n t  fo rm s —  a w ise  p r e c a u t io n  

s in c e  th e  s u r v iv a l  o f  h i s  s u b je c t s  u n t i l  a  su b se q u e n t t e s t 

in g  p e r io d  was d o u b t f u l .  T h is  p ro ce d u re  gave tw o m e a su re 

m ents o f  th e  in d iv id u a ls  t e s t e d  and a t  th e  same tim e  p ro v id ed  

f o r  th e  p r e p a r a t io n  o f  p a r a l l e l  fo r m s .

Too much a t t e n t i o n  i s  g iv e n  t o  th e  r o t e  memory ty p e  

o f  t e s t i n g ,  p a r t i c u l a r l y  th e  t e s t s  o f  memory s p a n . T h a t  

t h i s  sh o u ld  p ro v e  t r u e  o f  t e s t s  c o n s tr u c te d  u nder su ch  

h a n d ic a p s  I s  c e r t a i n l y  t o  be e x p e c te d . P ro b a b ly  no o th e r  

ty p e  o f  t e s t  h a s  b een  so  w id e ly  used in  i n t e l l i g e n c e  t e s t 

in g  a s  t h a t  o f  memory span f o r  d i g i t s .  Y foether i t s  popu

l a r i t y  I s  d e se rv e d  i s ,  h o w ev er, q u e s t io n a b le .  On th e  one 

hand I t  I s  s p e c i f i c  a s  t o  th e  ty p e  o f  a b i l i t y  m easured 

and I s  e a s y  t o  c o n s t r u c t ,  a d m in is te r , and s c o r e .  On th e  

o t h e r ,  i t  i s  g e n e r a l ly  c o n s id e r e d  t o  be a  r a t h e r  poor 

m easu re o f  g e n e r a l  i n t e l l i g e n c e .  Then t h e r e  I s  a  g r e a t  p r e 

p o n d eran ce o f  t h i s  ty p e  o f  t e s t  m a t e r i a l ,  th e  b r i g h t e r  

s u b je c t s  te n d  t o  lo s e  i n t e r e s t  in  t h e i r  p e rfo rm a n ce  r a t h e r  

q u i c k l y .  W ech sler  h a s  w r i t t e n  t h a t  a good r o t e  memory i s



-r i

..

•

•

* ‘

•

♦

•

* *

.

!  ;• ;

• ■



42

o f  p r a c t i c a l  v a lu e  b u t c o r r e l a t e s  l i t t l e  w ith  th e  h ig h e r  

l e v e l s  o f  i n t e l l i g e n c e .  F u r th e rm o re , h e  s a y s ,  th e  memory 

sp an  d e c l i n e s  r a p id ly  w ith  in c r e a s in g  a g e , and some exam 

i n e r s  r e p o r t  i t  t o  be in f lu e n c e d  by f a t i g u e .  I t  i s  c o n s id 

e re d  by some t o  be o f  v a lu e  In  p ic k in g  ou t m e n ta l d e f e c t i v e s ,  

s in c e  a c e r t a i n  a b s o lu te  minimum o f  t h i s  a b i l i t y  a p p e a rs  t o  

be n e c e s s a r y .

C a p ta in  B ra d le y  h im s e l f  s t a t e s  t h a t  some o f  th e  t e s t s  

a r e  d i f f i c u l t  t o  s c o r e .  Some o f  them  a r e .  O th e rs  may be 

a s s a i l e d  a s  f a l l i n g  s h o r t  o f  co m p le te  o b j e c t i v i t y .  P erh ap s 

th e  o v e r - a l l  p i c t u r e  c a n  b e s t  be shown by a d is c u s s io n  o f  

t t e  r e l a t i v e  m e r i t s  and d e f e c t s  o f  e a ch  ty p e  o f  t e s t  I n d i 

v i d u a l l y .

The d i g i t s  in  th e  d i g i t  span t e s t s  a p p e a r t o  be w e ll  

ra n d o m ise d . No c e n s u re  I s  a t ta c h e d  t o  th e  c o n s t r u c t io n  o f  

t h e s e  t e s t s .  T hey sim p ly  have b een  g iv e n  to o  much e m p h a s is .

The d i g i t  s u b s t i t u t e  t e s t ,  b e s id e s  ad d in g  one more 

t e s t  t o  th e  memory span t y p e ,  p r e s e n t s  th e  p ro b lem  o f  

r e q u i r i n g  th e  u tm o st c a r e  o f  th e  p a r t  o f  th e  ex am in er In  

p ro n o u n cin g  t h e  l e t t e r s ,  h id  th e  s u b je c t  resp o n d  w ith  an 

I  In s te a d  o f  a Y , a Z in s t e a d  o f  C ,  o r  D in s t e a d  o f  B 

b e c a u s e  he d id  n o t  h e a r  t h e  l e t t e r  c o r r e c t l y ?  I s  th e

^David e c h s l e r : The M easurem ent o f  A d u lt I n t e l l i 
g e n ce  . The W illia m s  & W ilk in s  Company, B a l t im o r e ,  1 9 4 4 ,
p p . 8 3 - 5 .





d e c i s i o n  r e q u ir e d  o f  th e  exam in er in  su ch  a  c a s e  b o th  f a i r  

and a c c u r a te ?  Y&io c o u ld  be c e r t a i n ?

L ik e w ise  th e  memory span f o r  words t e s t  i s  a good t e s t  

o f  th e  e x a m in e r ’ s e n u n c ia to r y  a b i l i t y *  A sid e  fro m  t h i s *  how

e v e r ,  i t  i s  d o u b tfu l  t h a t  th e  t e s t  h a s  s i g n i f i c a n c e  above 

o th e r  t e s t s  o f  th e  memory span# As a r u l e ,  th e  s u b je c t s  do 

n o t  l i k e  i t #  T h e re  a p p e a rs  t o  be some s i n g u l a r l y  i r r i t a t i n g  

q u a l i t y  p r e s e n t .  P erh ap s t h i s  i s  o c c a s io n e d  by  th e  f e e l i n g  

o f  f r u s t r a t i o n  in c u r r e d  by th e  i n a b i l i t y  o f  th e  s u b je c t  t o  

renum ber w hether f a c e  b e lo n g e d  t o  t h i s  s e r i e s  o r t o  t h e  

l a s t  o n e , or in d eed  i f  th e  word m ight n o t h av e b een  r a c e . 

W hether a t e s t  o f  t h i s  ty p e  m ight p rov e t o  be a m easure o f  

how w e ll  th e  s u b je c t  ca n  l i m i t  a s s o c i a t i o n s  i s  p o s s ib ly  

w orth  i n v e s t i g a t i o n .

T h is  t e s t  and th e  d i g i t  s u b s t i t u t e  a r e  tw o o f  t h e  

fo u r  on w hich c o n s id e r a b le  v a r i a t i o n  in  th e  mean s c o r e s  o f  

th e  s e p a r a te  sam p les w ere o b ta in e d . P erh ap s d i f f e r e n c e s  

in  p r o n u n c ia t io n  by th e  e x a m in e rs  a s  w e ll  a s  th e  a c u te n e s s  

o f  th e  s u b je c t ’ s h e a r in g  were r e f l e c t e d ,  e s p e c i a l l y  s in c e  

t h e r e  was no means o f  ju d g in g  th e  sounds fro m  c o n te x t#

The c a rd  span t e s t s  a r e ,  o f  c o u r s e ,  more s u b je c t  t o  

th e  v a g a r ie s  o f  ch an ce  th a n  any o f  th e  o t h e r s  o f  th e  memory 

span t y p e .  T h a t may be one r e a s o n  why th e  s u b je c t s  e n jo y e d  

ta k in g  them# D u rin g  th e  c o u rs e  o f  t e s t i n g ,  one o f  th e  

e x a m in e rs  tu rn e d  up a seq u en ce  o f  k in g ,  q u e e n , ja c k ,  t e n ,

4 5





n i n e ,  fo llo w e d  by  t h r e e  f o u r s  and an a c e .  The s u b je c t  

c a l l e d  t h i s  c o m b in a tio n  c o r r e c t l y  b u t was u n a b le  t o  g iv e  

th e  num bers fro m  n in e  c a r d s  a rra n g e d  w ith o u t s e q u e n c e .

V thile su ch  a co m b in a tio n  a s  t h i s  o ccu red  o n ly  o n c e , t h r e e  

c o n s e c u t iv e  c a r d s  h a v in g  th e  same num ber, o r  num bers in  

a s c e n d in g  o r  d e s c e n d in g  o r d e r ,  happened r a t h e r  f r e q u e n t l y .  

Som etim es th e  s u b je c t  f a i l e d  t o  remember th e  c a r d  f o l lo w 

in g  su ch  a c o m b in a t io n ; more o f t e n  h e named th e  e n t i r e  group 

c o r r e c t l y .  D e s p ite  t h i s  o b je c t i o n ,  i t  i s  n o te d  t h a t  th e  

c o e f f i c i e n t  o f  c o r r e l a t i o n  f o r  th e  two c a rd  span t e s t s  were 

fo u n d  t o  b e  0 . 7 9 5 ,  a  h ig h e r  f ig u r e  th a n  t h a t  o b ta in e d  f o r  

e i t h e r  D i g i t  Span I  and I I ,  0 .6 2 2 ,  o r  I I I  and IV , 0 .6 5 4 .

The co m p reh en sio n  t e s t s  a p p ear g e n e r a l ly  q u i t e  s a t 

i s f a c t o r y ,  th ou g h  th e  s c o r in g  I s  somewhat d i f f i c u l t .  'The 

Id e a s  f o r  w hich c r e d i t  I s  to  be g iv e n  have b e e n  c l e a r l y  

m ark ed . S t i l l ,  s u b je c t iv e n e s s  in  s c o r in g  c a n n o t be e l im 

in a t e d ,  b e c a u s e  th e  s u b je c t s  do n o t  a lw ays e x p r e s s  th e  

id e a s  w ith  s u f f i c i e n t  c l a r i t y  f o r  th e  exam in er t o  be srire 

o f  th e  e x t e n t  o f  th e  u n d e r s ta n d in g . The h ig h e s t  s c a r e s  

were made by  a p h y s ic ia n  and th e  n e x t  h ig h e s t  by  a p r e 

m e d ic a l s t u d e n t .  H ow ever, s in c e  b o th  s u b je c t s  ran k ed  above 

th e  a v e r a g e s  th ro u g h o u t th e  e n t i r e  s e r i e s  o f  t e s t s ,  i t  

c a n n o t be shown t h a t  t h e  n a tu r e  o f  t h e  t e s t  m a t e r ia l  gave 

them  an a d v a n ta g e . A few  s u b je c t s  co m p la in ed  t h a t  th e y  

were h an d icap p ed  b e c a u s e  t o o  many o f  th e  w ords u sed  were

4 4
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new t o  th em .

The two p ro s e  v e r b a t im  t e s t s  a r e  q u i t e  co m p a ra b le *

The g r a d a t io n  i n  l e v e l  o f  d i f f i c u l t y  a p p e a rs  somewhat s t e e p ,  

s in c e  l e s s  th a n  one f o u r t h  o f  th o s e  s u c c e e d in g  a t  th e  e le v e n  

p o in t  l e v e l  w ere a b le  t o  r e p e a t  c o r r e c t l y  e i t h e r  o f  th e  more 

d i f f i c u l t  s e n te n c e s *

In  s c o r i n g ,  th e  t h r e e  g ro u p s o f  o r i e n t a t i o n  t e s t s  

were co m b in ed , p a r t l y  b e c a u s e  t h i s  broad en ed  th e  ra n g e  o f  

s c o r e s ,  and p a r t l y  b e c a u s e  th e  number o f  s u c c e s s e s  on th e  

In d iv id u a l  t e s t  i te m s  a s  shown b elo w  i n d i c a t e s  some lnequal->  

i t y  in  d i f f i c u l t y .

Group Problem Number o f  ;

I 1 9
2 1 1
5 1 1

I I 1 1 12 1 1
3 2 1

I I I 1 182 35
3 46

Though p r a c t i c e  e f f e c t  may h ave had some i n f l u e n c e ,  i t  

a p p e a rs  more l i k e l y  t h a t  th e  m a n ip u la t io n s  o f  num bers and 

d i r e c t i o n s  r e q u ir e d  a r e  e a s i e r  f o r  th e  l a s t  f o u r  p ro b le m s . 

I f  t h i s  be t r u e ,  o b je c t i o n  c a n  be made t o  th e  o rd e r  o f  

p r e s e n t a t io n  on th e  b a s i s  t h a t  i n c r e a s i n g  d i f f i c u l t y  o f  th e  

ite m s  would p a r t i a l l y  c o u n t e r a c t  th e  in f lu e n c e  o f  p r a c t i c e  

e f f e c t .  T h e re  was a l s o  th e  s u g g e s t io n  t h a t  th e  in c lu s io n
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4 6
o f  so  many ite m s  o f  t h i s  ty p e  seemed t o  re d u c e  th e  i n t e r e s t  

v a lu e  o f  th e  t e s t  s e r i e s .  As th e  o r i e n t a t i o n  t e s t s  s ta n d , 

t t e r e  i s  i n s u f f i c i e n t  g r a d a t io n  o f  d i f f i c u l t y  t o  w arran t 

th e  in c lu s io n  o f  a l l  n in e  i t e m s ;  h o w ev er, ju d g in g  from  th e  

d i s t r i b u t i o n  o f s u c c e s s e s  on th e  v a r io u s  i t e m s ,  t h e r e  a p 

p e a r s  t o  be some l i k e l i h o o d  t h a t  t h r e e  e q u iv a le n t  g ro u p s 

c o n t a in in g  t h r e e  ite m s  e a c h  c a n  be o b ta in e d  •

The c o m p le tio n  t e s t  i s  b o th  i n t e r e s t i n g  and v a r ie d  

in  d i f f i c u l t y .  O b je c t i v i t y  in  s c o r in g  i s  g e n e r a l l y  in s u re d  

by th e  n a tu r e  o f  th e  s e n t e n c e s ,  thou gh  th e  b la n k s  in  s e n 

te n c e  f o u r  o f f e r  su ch  a v a r i e t y  cf an sw ers t h a t  some su b 

j e c t i v i t y  i s  p e r m it te d .  In  s e n te n c e  tw o , h y d r o c h lo r ic  

a c id  c o n s t i t u t e s  an  answ er s u i t a b l e  f o r  b o th  s e t s  o f  b la n k s ,  

th ou gh  t h i s  was c o n s id e r e d  u n a c c e p ta b le  in  s c o r i n g .  M u r ia tic  

a c i d , th e o th e r  re s p o n s e  e x p e c te d , i s  com ing i n t o  l e s s  and 

l e s s  u s e ,  ev en  c o m m e r c ia l ly . The i l l u s t r a t i o n s  u sed  in  th e  

i n s t r u c t i o n s  p e r t a in in g  t o  rhym ing words c o n t a in  t h e  words 

i r r i g a t e  and i r r i t a t e ,  b o th  s u i t a b l e  rhym es f o r  th e  word 

a c t i v a t e  o f  s e n te n c e  t e n .  The i n s t r u c t i o n s  would have been  

e q u a l ly  c l e a r  i f  th e y  had r e a d ,  " f o r  e x a m p le , a s  a  rhyme 

f o r  c o n f id e n t ,  su b seq u e n t would be s a t i s f a c t o r y ,  w h ereas 

r e n t  would n o t . ” The i l l u s t r a t i o n  th u s  would have av o id ed  

a t e s t  i t e m . Even s o ,  t h e  u se  o f  t h i s  i l l u s t r a t i o n  p ro b 

a b ly  had l i t t l e  e f f e c t  on th e  s c o r e s  s in c e  t h e r e  a r e  so  

v e ry  many t h r e e - s y l l a b l e  w ords en d in g  in  a t e ; s t i l l  some o f





th e  s u b je c t s  d id  a s k  i f  I t  was p e r m is s ib le  t o  use th e  words

g iv e n  i n  th e  e x a m p le . Cn th e  whole t h i s  seem s a s a t i s 

f a c t o r y  t e s t .

The fr e q u e n c y  d i s t r i b u t i o n  o f  th e  s c o r e s  f o r  Syn

t h e t i c  Language shows a t  a  g la n c e  t h a t  t h i s  t e s t  i s  to o  

e a s y .  The o n ly  e r r o r s  made were s u b s t i t u t i o n s  o f  s i m i l a r  

w o rd s, was f o r  I s ,  b e a u t i f u l  f o r  p r e t t y ,  awl b ig  f o r  l a r g e . 

N o n e th e le s s ,  t h i s  t e s t  h a s  more i n t e r e s t  v a lu e  th a n  th e  

o r d in a r y  n o n se n se  s y l l a b l e  ty p e  and m ight be o f  somewhat 

g r e a t e r  v a lu e  in  m e n ta l t e s t i n g  i f  th e  l e v e l  o f  d i f f i c u l t y  

were p r o p e r ly  a d ju s t e d .  E i t h e r  s h o r te n in g  th e  tim e  p e r m it

te d  t o  s tu d y  th e  l i s t  o f  words t o  two o r t h r e e  m in u te s  o r  

in c r e a s in g  th e  d i f f i c u l t y  o f  th e  t e s t  t o  p ro v id e  more 

d i s c r im in a t io n  o f  l e a r n in g  a b i l i t i e s  i s  recom m ended.

To co m p ile  a  l i s t  o f  n o n sen se  s y l l a b l e s  t h a t  would 

n o t s u g g e s t  d e f i n i t e  a s s o c i a t i o n s  f o r  some p e rs o n s  and n o t 

f o r  o t h e r s  would be a  d i f f i c u l t  t a s k .  W ithout q u e s t io n ,  

fro m  t h i s  l i s t  APQ had s i m i l a r  a s s o c i a t i o n s  f o r  a l l ;  

u n f o r t u n a t e ly  i t  was fo llo w e d  by ENO. T h is  c o m b in a tio n  

p roved  f a t a l  t o  th e  s c o r e s  o f  s e v e r a l  v e te r a n s  t e s t e d .

T hey had se rv e d  in  th e  European T h e a tr e  o f  O p e ra tio n s  and 

w rote ETO f o r  ENO.  A sid e  from  t h i s  p a r t i c u l a r  i t e m , th e  

l i s t  o f  s y l l a b l e s  a p p e a rs  q u i t e  s a t i s f a c t o r y .  I t  i s  o f  

®uTfi.<5i 6 n t  le n g th  t o  in s u r e  an a d e q u a te  ra n g e  o f  m easu re

m e n t. The o b je c t  in  r e p e a t in g  t h e  t e s t  u s in g  th e  same

47





4 8
l i s t  o f  s y l l a b l e s  i s  n o t  c l e a r *

B e s id e s  r e q u i r in g  know ledge o f  th e  word m eanings th e  

V ocabu lary-A n to n ym n s demands some in g e n u ity  in  f in d in g  

antonym ns w hich s e r v e  th e  p ro p e r f u n c t io n  a s  a  p a r t  o f  

sp e e c h *  W itn e ss  t h e  d i f f i c u l t y  one e n c o u n te r s  in  s e l e c t i n g  

a  noun whose m eaning i s  o p p o s ite  t o  c a t h o l i c i t y • Or th e  

p rob lem  p r e s e n te d  th e  s u b je c t  who c o u ld  n o t  su p p ly  a s u i t 

a b le  antonyam  f o r  c a r n iv o r o t is ,  " s in c e  v e g e t a r ia n  i s  a n o u n ."  

The i n c lu s io n  o f  th e  two words i r r e f u t a b l e  and I n h o s p i t a b le  

i s  u n s u i t a b l e ,  b e c a u s e  th e  " o p p o s i te s  a s  f a r  rem oved a s  

p o s s ib le  fro m  th e  m eaning o f  th e  s t im u lu s  w ards" a r e  c l e a r l y  

r e f u t a b l e  and h o s p i t a b l e . W hether t h i s  was r e s p o n s ib le  f o r  

t h e  g u e s s e s  o f  " c o n d i t e "  and " c a l c i t r a n t "  a s  antonym ns f o r  

r e c o n d i t e  and r e c a l c l t r a n t  c a n n o t be d e te rm in e d *  Even 

th ou gh  th e  t e s t  a p p e a rs  d i f f i c u l t ,  th e  s c o r e s  made were 

w e ll  d i s t r i b u t e d  th ro u g h o u t th e  ra n g e  • R earran g em en t o f  th e  

words in  o rd e r  o f  in c r e a s in g  d i f f i c u l t y  i s  recommended 

b e c a u s e  th e  p r e s e n c e  o f  th e  m ost d i f f i c u l t  words a t  th e  

b e g in n in g  te n d s  t o  d is c o u r a g e  some s u b je c t s  b e f o r e  ex a m i

n a t io n  o f  th e  e n t i r e  l i s t  i s  made*

The s i x  words u sed  in  th e  word know ledge t e s t  a r e  

to o  n e a r  th e  same v o c a b u la r y  l e v e l  f o r  t h i s  t o  be a s a t i s 

f a c t o r y  t e s t .  The i n c l u s i o n  o f  some e a s i e r  words i s  n e e d e d .

The p la n t  and sp eed  p ro b lem s a r e  s a t i s f a c t o r y  in  th e  

r e a s o n in g  t e s t .  The a r i t h m e t i c  p rob lem  assum es th e  r o l e  o f





a memory t e s t  r a t h e r  th a n  one o f  r e a s o n in g .  More p ro b lem s 

o f  g r e a t e r  d i f f i c u l t y  sh o u ld  be ad d ed , inasm uch a s  th e  

fr e q u e n c y  d i s t r i b u t i o n  shows t h a t  th e  upper ra n g e  o f a b i l 

i t i e s  was n o t s u f f i c i e n t l y  c o v e r e d .

The p e r c e p t io n  t e s t  prov ed  th e  m ost p o p u la r  In  th e  

e n t i r e  s e r i e s .  The s u b je c t s  r e p o r te d  t h a t  I t  was more i n t e r 

e s t i n g  t o  ta k e  th a n  t h e  commonly used  c r o s s - o u t  t e s t s .  I t  

i s  a l s o  e a s i e r  t o  s c o r e .  The a d d it io n  o f  more words t o  th e  

v e r t i c a l  colum ns would im prove th e  t e s t .  The m ost a d e p t 

s u b je c t s  q u ic k ly  b e g in  lo o k in g  f o r  th e  v o w e ls , u s in g  th e s e  

a s  s i g n a l s  t o  l o c a t e  p o s s ib le  w o rd s.

The r e te n t Io n -c o m p r e h e n s io n  t e s t  p roved  l e s s  d i f f i 

c u l t  th a n  was e x p e c te d , s in c e  t h i r t y  p e r  c e n t  o f  th e  su b 

j e c t s  made s c a r e s  o f  94 and 9 5 .  The t e s t  was g e n e r a l ly  

l i k e d ,  p o s s ib ly  b e ca u se  i t  a ro u se d  c u r i o s i t y .  Ambiguous 

w ording a t  some p o in t s  in  th e  I n s t r u c t i o n s  ca u se d  c o n fu s io n . 

F o r  e x a m p le , th e  i n s t r u c t i o n s  g iv e n  In  s e r i e s  C o f t e n  

r e s u l t e d  in  th e  m o d if ic a t io n  shown by F ig u r e  2 ,  page 5 0 .

The te r m in o lo g y  " b e n e a th  and p a r a l l e l "  was seldom  c o n s tru e d  

t o  r e q u ir e  t h a t  th e  t e r m in a l  p o in t s  o f  l i n e  B l i e  In  th e  

same v e r t i c a l  p la n e s  a s  t h e  end p o in t s  o f  l i n e  A .

C e r t a i n l y ,  th e  s u b je c t s  who I n t e r p r e t e d  th e  i n s t r u c 

t i o n s  g iv e n  in  s e r i e s  E a s  In d ic a te d  by F ig u r e  3 p o in te d  

out a  f la w  in  "d ro p  a  p e r p e n d ic u la r  o f  e q u a l le n g th  t o  

l i n e s ,  A , B , and C

4 9

In  f a c t ,  i t  m ight be co n ten d ed  t h a t
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ILLUSTRATION I I

The G eo m etric  F ig u r e  C o n s tr u c te d  
in  th e  R e te n tio n -C o m p re h e n s io n  

T e s t

A 2 1 £ 2
3 E 4 -  3_____B_____4

k b\

F ig u r e 2 E / c V
D

c11 ^ /
c“ a \^ ,—

e1 e" dy

g\ D /h

V f /

F ig u r e  3

F ig u r e  4

F ig u r e  1

The B r a d le y  S c o r in g  Key F ig u r e  i s  shown 
by F ig u r e  1 .  F ig u r e s  2 ,  3 ,  and 4 show 
v a r i a t i o n s  v h ich  th e  i n s t r u c t i o n s  o f  
S e r i e s  C , E ,  and K do n o t p r o h i b i t .  See 
c r i t i c i s m s .  The f i g u r e s  r e p r e s e n t in g  th e  
v a r i a t i o n s  have b een  drawn t o  h a l f  s c a le  .



r r  rot r.r r
b *> -rf r>: rTt rf ~ ito 0  l  " ' f ^  *xd* 5=*

rrr-? n^ro.  : ^ “r f  t r ra. - u, :  a.-r-f .■;/

f  o r t  f | •>; f V

( T W O  i f f - f 0 ' ( |  < •( ?■ ; • e> *1 f t f - f  - i  * >r . > o  r r >o . f f j c r H

v/< > f t n f ) M  M .  •. r  < v •f ( f • f ! f  O  I £ l  t ■j

V ) r t r i > f  I  n n r i 1  r . n f c v ■ r :• t o l l - . r J r o  ••

r » ‘ v  ■ f r R f  1 ( o » f -  I 1 '  i f  r r . f r o  . ■ o  o r . - f o r

‘ ) f l r f  ’ j / T f ■ U : o r .  <■»f i < o ' * n  e \ - f I f ! * 7 j o - r ' p % ©  fff © r » ? v «

. e l  s o  *5
' v  "

/t, : !  ' i  i  r r .7 f t  " l  " i / T O O - .1 f t v a . - r r  r f '  » f - i  o .* r O  / is V 7 i r



51

th e s e  w ere th e  o n ly  on es who made th e  c o r r e c t  i n t e r p r e t a t i o n *

Y et th e y  e n c o u n te re d  d i f f i c u l t y  in  com p ly in g  i f ,  in  a c c o r d 

a n ce  w ith  th e  i n s t r u c t i o n s  o f  s e r i e s  A , th e y  had drawn th e  

f i r s t  l i n e  c e n t r a l l y  on th e  p ag e* T h ere  was n o t  s u f f i c i e n t  

room l e f t  f o r  downward e x t e n s io n  o f  th e  p e r p e n d ic u la r  t o  th e  

e x t e n t  demanded by th e  com bined le n g t h s  o f  A , B , and C . The 

u se  o f  th e  word o r r a t h e r  th a n  and in  th e  i n s t r u c t i o n  ”A , B , 

and C!t i s  s u g g e s te d .

S e r i e s  H gave c o n s id e r a b le  d i f f i c u l t y .  C a p ta in  

B ra d le y  re a d  th e  sym bol a s  na s e c a n t . ” T h is  p rov ed  co n 

f u s in g  t o  many o f  th e s u b je c t s ,  e s p e c i a l l y  th o s e  who had 

s tu d ie d  t r ig o n o m e tr y . The c o r r e c t  te rm in o lo g y  was fo u n d  t o  

he second 9 b u t th e  sound o f  th e  lo n g  e was r e t a in e d  t o  

in s u r e  u n ifo r m ity  in  th e  t e s t i n g .  T hose w?ho q u e s tio n e d  

were t o l d  t h a t  a b b r e v ia t in g  o r  s p e l l i n g  o u t th e  word would 

be g iv e n  f u l l  c r e d i t .  H ow ever, some l o s s  in  r e t e n t i o n  may 

have r e s u l t e d  fro m  t h i s  p r a c t i c e .  Su b seq u en t q u e s t io n in g  

o f  th e  s u b je c t s  c o n c e r n in g  t h e i r  n o m e n cla tu re  f o r  th e  sym bol 

r e v e a le d  t h a t  c u r r e n t  u sag e  a p p e a rs  to  f a v o r  d o u b le  p r im e .

The s u b s t i t u t i o n  o f  su ch  n o t a t io n  a s  a  2, a n i ag (o r  a^ and 

a< ) f o r  an<* *l!L recom m ended, s in c e  t h i s  would e l i m i 

n a te  the so u rc e  o f  c o n fu s io n  w ith o u t e n t a i l i n g  th e  u se  o f  

i n c o r r e c t ,  and t h e r e f o r e  o b je c t i o n a b l e ,  te r m in o lo g y .

The v a r i a t i o n  shown by  F ig u r e  4 was su g g e s te d  by 

by two s i i b je c t s  who had d i f f i c u l t y  w ith  th e  i n s t r u c t i o n s
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g iv e n  in  s e r i e s  K . As soon a s  he had co m p leted  th e  e n t i r e

p ro b le m , one s u b je c t  p o in te d  t o  l i n e s  I ,  J ,  K , and L and 

a s k e d , "W hich r a s  th e  r i g h t  d i r e c t i o n  f o r  t h e s e ? "  The o th e r  

so lv e d  h i s  d ilem n a  by e x te n d in g  th e  p e r p e n d ic u la r  la b e le d  

I  in  b o th  d i r e c t i o n s  fro m  th e  o r i g i n  and e x p la in in g ,  " e i t h e r  

T57a y  f i t s * "  A lth o u g h  a l t e r n a t i v e  s c o r in g  m ight be a l lo w e d , 

i t  i s  n o t an a l t o g e t h e r  s a t i s f a c t o r y  s o lu t io n  s in c e  th e  

so u rc e  o f  c o n fu s io n  would n o t  be rem oved* B e s id e s ,  p e rp e n 

d i c u l a r s  drawn a s  in  F ig u r e  4 would i n t e r f e r e  somewhat w ith  

th e  i n t e r s e c t i n g  l i n e s  c a l l e d  f o r  in  s e r i e s  N.

h o s t  o f th e  d e f e c t s  t h a t  have b een  p o in te d  out a r e  

m inor*• In  s p i t e  o f  th em , th e  B r a d le y  T e s t s  ap p e a r t o  make 

some d i s t i n c t i o n  betw een  v a r y in g  l e v e l s  o f  a b i l i t y  among 

th e  c o l l e g e  s tu d e n ts  and g r a d u a te s  t e s t e d *  Through th e  u se 

o f  t h e s e  t e s t s  C a p ta in  B r a d le y  h a s  o b ta in e d  d a ta  w hich can  

no lo n g e r  be se cu re d  th ro u g h  th e  u se o f  a lr e a d y  e s t a b l i s h e d  

t e s t s ,  su ch  a s  th e  S t a n f o r d - B i n e t ,  s in c e  t h e r e  i s  l i t t l e  

l ik e l i h o o d  t h a t  th e  c o n d i t io n s  under w h ich  he worked w i l l  

be d u p l i c a t e d ,  a t  l e a s t  n o t u n t i l  a n o th e r  war i s  fo u g h t*  

ho f u r t h e r  j u s t i f i c a t i o n  i s  needed f o r  h i s  t e s t s .
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CHAPTER IV

THE INFLUENCE OF HYPOGLYCEMIA ON THE TEST SCORES

In  an  a tte m p t t o  d is c o v e r  w h ether h y p o g ly cem ia  would 

m a t e r i a l l y  a f f e c t  m e n ta l t e s t  p e r fo rm a n c e , th e  B r a d le y  T e s t s  

were g iv e n  t o  a  s u b je c t  s i n g u l a r l y  s u ite d  f o r  su ch  a  s tu d y *  

O r d in a r i ly  h i s  b lo o d  su g a r l e v e l  i s  k e p t w ith in  norm al 

l i m i t s  by  means o f  a  d i e t  h ig h  in  f a t s ,  su p p lem ented  by a 

l i g h t  c a rb o h y d ra te  in t a k e  w ith in  t h r e e  h o u rs  a f t e r  m e a ls*

The s ta n d a rd  s ix -h o u r  g lu c o s e  t o le r a n c e  t e s t  showed th e  f o l 

lo w in g  b lo o d  su g ar l e v e l s  r e p o r te d  in  m il l ig r a m s  p e r  1 0 0  

c u b ic  c e n t im e t e r s  o f  b lo o d : F a s t in g  s u g a r , 6 3 .  A f t e r  g lu 

c o s e  f e e d i n g :  3 0  m in u te s , 1 1 1 ;  1 h o u r , 1 2 1 ;  2 h o u r s ,  1 1 6 ;

3  h o u r s ,  4 0 ;  4 h o u r s ,  5 2 ;  5  h o u r s ,  6 3 ;  6  h o u rs  5 2 *  The 

n o rm al ra n g e  o f  c o n c e n t r a t io n  o f  th e  b lo o d  su g ar f o r  th e  

f a s t i n g  a d u lt  i s  8 0  t o  1 1 0  m i l l ig r a m s *2  A r i s e  in  b lo o d  

su g a r c o n te n t  f o l lo w s  a b s o r p t io n  from  th e  i n t e s t i n a l  t r a c t ,  

b u t  th e  f a s t i n g  l e v e l  i s  re a ch e d  a g a in  w ith in  t h r e e  h o u rs  

a f t e r  fo o d  i s  ta k e n *  The la b o r a t o r y  r e p o r t  showed th e  b lo o d  

su g a r t o  be a t  th e  lo w e s t  l e v e l  a t  t h i s  t im e *  The su b seq u e n t 

r i s e  i s  e x p la in e d  by c o n v e r s io n  o f  s to r e d  g ly co g e n  i n t o  g lu 

c o s e *  I f  fo o d  i s  w ith h e ld  f o r  lo n g e r  p e r io d s ,  th e  c l i n i c a l

2 K olm er,  Jo h n  A , and B o e r n e r , F r e d ,  Approved L a b o ra 
t o r y  T e c h n iq u e s  * D . A p p le to n -c e n tu r y  Company, I n c •, New 
Y o rk ,  l v 4 1 ,  p .  731•



—

. i ?  ■ •" ' •

. r ;  e  1  ■■ C * ; ■ > '  ■

■

. K < t.syt ■■ - ; a ®  0 M r * 0

i ■. ■ V  8 * 0

» .

.

• &  s*  . * ' '  v . .

. .*■ »•.. -.y-i-r

» .

,

• .

•

_ _ _ _ _



54

h i s t o r y  o f  th e  s u b je c t  i n d i c a t e s  t h a t  a f u r t h e r  d rop  i n  th e  

b lo o d  su g a r l e v e l  o c c u r s ,  som etim es r e s u l t i n g  in  a  p h y s io 

l o g i c a l  r e a c t i o n  s i m i l a r  t o  i n s u l i n  s h o c k . T a k in g  t h e s e  f a c t s  

i n t o  c o n s i d e r a t i o n ,  th e  optimum tim e  f o r  t e s t i n g  i n  th e  hypo

g ly c e m ic  c o n d it io n  was ju d ged  t o  be betw een  t h r e e  and fo u r  

h o u rs  a f t e r  g lu c o s e  f e e d i n g .  The B r a d le y  T e s t s ,  h o w ev er, a r e  

to o  lo n g  t o  be g iv e n  in  so s h o r t  a t im e .  At l e a s t  t h r e e  such 

p e r io d s  would be r e q u i r e d .  The s u b je c t  c e r t a i n l y  sh ou ld  n o t 

have t o  undergo th e  d a n g er and th e  d e c id e d ly  u n p le a s a n t  a f t e r  

e f f e c t s ,  su ch  a s  e s p e c i a l l y  s e v e r e  h e a d a c h e s , o f  t h e  low ered  

b lo o d  su g ar any o f t e n e r  th a n  a b s o lu t e ly  n e c e s s a r y  f o r  th e  

s tu d y . I f  i t  c o u ld  be shown fro m  th e  d a ta  o b ta in e d  by  t e s t 

in g  t h e  f i f t y  s u b je c t s  t h a t  th e  d i f f e r e n t  fo rm s o f  th e  same 

ty p e  t e s t s  a r e  e q u iv a le n t ,  th e  number o f abnorm al t e s t i n g

p e r io d s  c o u ld  be c u t  t o  two th ro u g h  th e  u se  o f  p a r a l l e l  fo r m s .

In  o rd e r  t o  d e te rm in e  w h eth er th e  d i f f e r e n c e s  in  th e  

means o f  th e  two fo rm s were s u f f i c i e n t l y  la r g e  to  show a c t u a l  

d i f f e r e n c e s  in  th e  t e s t s ,  th e  t - r a t i o s  were com pu ted . S in c e  

t h e  s c o r e s  w hich th e  f i f t y  s u b je c t s  made on one o f  t h e  fo rm s 

were n o t  in d e p en d en t o f  th e  s c o r e s  w hich th e  same f i f t y  su b 

j e c t s  made on th e  o th e r  fo rm , i t  was n e c e s s a r y  t o  d e te rm in e  

th e  c o e f f i c i e n t s  o f  c o r r e l a t i o n .  S in c e  th e s e  a r e  a l s o  th e  

r e l i a b i l i t y  c o e f f i c i e n t s  f o r  th e  r e s p e c t iv e  t e s t  fo r m s , th e y  

f u r n i s h  a  s u i t a b l e  c r i t e r i o n  f o r  d e te rm in in g  w h eth er o r n o t  

t h e  t e s t s  may be c o n s id e r e d  e q u iv a le n t .  T a b le  IV shows th e





TABLE IV
DIFFERENCES OF MEANS OF SIMILAR TEST FORMS AND THE SIGNIFICANCE 

OF THE DIFFERENCES AS DETERMINED BY t-RA TIO S

T e s t s Means D if f e r e n c e s  
in  Means

S ta n d a rd
D e v ia t io n s

C o e f f i c i e n t s
o f

C o r r e la t io n

S ta n d a rd  
E r r o r s  

o f  Means
t - R a t i o . *

D ig i t  Span I 8 .3 8 0 0 .9 5 7 0 .6 2 5 0 .1 3 8
D ig i t  Span I I 8 .6 8 0 0 .3 0 0 0 .8 3 5 *  0 .0 5 8 0 . 1 2 1 2 .7 2 7

D i g i t  Span I I I 8 .8 2 0 0 . 8 8 8 0 .6 5 4 0 .1 2 8
D ig i t  Span IV 8 .9 4 0 0 . 1 2 0 0 .8 1 0 ± 0 .0 5 4 0 .1 1 7 1 .1 7 6

C om p rehension  I 1 1 .8 2 0 4 .7 9 5 0 .8 6 1 0 .6 9 2
C om p rehension  I I 1 3 .1 0 0 1 .2 8 0 5 .4 0 1 ♦ 0 .0 2 5 0 .7 8 7 3 .1 3 7

C ard Span I 8 .5 8 0 1 .2 9 8 0 .7 9 5 0 .1 8 7
C ard Span I I 8 ,8 6 0 0 .2 8 0 1 .2 6 1 j  0 .0 3 5 0 .1 8 3 2 .3 5 3

P ro se  V e rb a tim  I 1 3 .3 2 0 8 .7 4 9 0 .8 7 9 1 .2 5 0
P ro se  V e rb a tim  I I 1 3 .5 6 0 0 .2 4 0 9 .4 1 3 t  0 . 0 2 2 1 .3 4 5 0 .3 7 3

P ro se  R e te n t io n  I 1 0 .6 4 0 2 .5 1 2 0 .9 0 7 0 .3 5 9
P ro se  R e te n t io n  I I 1 0 .6 8 0 0 .0 4 0 2 .3 4 5 *  0 .0 1 7 0 .3 5 5 0 .2 6 1

R o te  I I  (N onsense 1 ) 1 1 .6 0 0 4 .8 9 6 0 .6 2 2 0 .9 0 9
R o te  I I  (N onsense 2 ) 1 9 .5 0 0 7 .9 0 0 5 .4 0 8 ♦ 0 .0 5 8 1 . 0 2 2 8 .6 4 3

^ C r i t i c a l  r a t i o s  a r e  2 .0 0 8  and 2 .6 7 8  f o r  th e  f i v e  p e r  c e n t  and one p e r  c e n t  l e v e l s  
r e s p e c t i v e l y .
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d a t a .  S t r i c t l y  s p e a k in g , th e  c o e f f i c i e n t s  o f  c o r r e l a t i o n  

u sed  f o r  com puting th e  t - r a t i o s  sh o u ld  be th e  c o r r e l a t i o n  

b etw een  th e  m ean s. F o r tu n a te ly ,,  a s  G u ilfo r d  p o in ts  o u t ,  

th e  c o e f f i c i e n t s  o f  c o r r e l a t i o n  betw een  t e s t s  ca n  be used  

f o r  t h i s  p u rp o s e .^  The number o f  d e g re e s  o f  freed om  l a  4 9 ,  

s i n c e  th e  s c o r e s  were o b ta in e d  from  f i f t y  s u b je c t s .  F o r  

f i f t y  d e g r e e s  o f  fre e d o m , th e  t - v a l u e  must be a s  much a s  

2 .0 0 8  t o  in d i c a t e  s i g n i f i c a n t  d i f f e r e n c e s  a t  th e  f i v e  p er 

c e n t  l e v e l ,  o r  2 .6 7 8  a t  t h e  one p e r  c e n t  l e v e l .  I n s p e c t io n  

o f  T a b le  IV shows a b s e n c e  o f  s i g n i f i c a n t  d i f f e r e n c e s  betw een  

th e  means o f  o n ly  th r o e  p a i r s  o f  th e  t e s t s .  N o n e th e le s s ,  

c o n s id e r a t i o n  o f  th e  r e l i a b i l i t y  c o e f f i c i e n t s  in  v iew  o f  

th e  s m a ll s ta n d a rd  d e v ia t io n s  seem s to  j u s t i f y  t r e a tm e n t  

o f  a l l  th e  p a ir e d  form s e x c e p t  th e  r o t e  n o n se n se  s y l l a b l e s  

a s  e q u i v a l e n t .  T h is  p e r m it te d  t e s t i n g  w ith  one o f  t h e  t e s t  

fo rm s v h i l e  th e  s u b je c t  was in  th e  norm al s t a t e  and w ith  

th e  o th e r  form  w h ile  h e  was h y p o g ly c e m ic . T e s t s  f o r  w hich 

n o  p a r a l l e l  fa rm  e x i s t e d  had t o  be g iv e n  t w i c e — once f o r  

e a c h  c o n d i t io n  o f  th e  s u b je c t .

I f  a l l  th e  t e s t s  were a d m in is te re d  f o r  th e  f i r s t  tim e  

^dien t h e  s u b je c t  was in  th e  norm al s t a t e ,  th e  e f f e c t  o f  p ra c  

t i c e  m ig h t o b l i t e r a t e  su ch  d i f f e r e n c e s  a s  t h e  h y p o g ly cem ia

^ G u ilfo r d , J .  P . ,  Fu nd am ental S t a t i s t i c s  in  P sy ch o l -  
ogy and E d u c a t io n . M cG ra w -llill Book Comnanv. I n c . .  New Y ork  
1 9 4 2 ,  p p . IS*/- 4 6
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m ig h t p rod uce • L ik e w is e , i f  a l l  t e s t s  were g iv e n  f i r s t  d u r

in g  an abn orm al c o n d i t i o n ,  c h a n g e s  in  s c o r e s  m ight be a t t r i b 

u te d  t o  p r a c t i c e  e f f e c t .  In  o rd e r  t o  g e t  around t h i s  d i f f i 

c u l t y ,  fo u r  t e s t i n g  p e r io d s  w ere r e q u ir e d ,  th e  s u b je c t  t o  

be n orm al in  th e  f i r s t  and f o u r t h  p e r io d s  and h y p o g ly cem ic  

i n  t h e  secon d  and t h i r d .

The o rd e r  and p la n  o f  g iv in g  th e  t e s t s  was d e te rm in e d  

a t  random , w ith  a  few  m inor e x c e p t i o n s .  F o r  e x a m p le , a  g iv e n  

k in d  o f  t e s t  ?/as a lw ay s u sed  on ce in  th e  norm al and once in  

t h e  abnorm al c o n d i t i o n .  The s c o r e s  w hich th e  t h i r t y  s u b je c t s  

made d u rin g  t h e  secon d  p e r io d  o f  t e s t i n g  w ith  th e  r o t e  n o n 

se n se  s y l l a b l e s  were s i g n i f i c a n t l y  d i f f e r e n t  from  t h e i r  f i r s t  

s c o r e s ,  and th e  r e l i a b i l i t y  c o e f f i c i e n t  o f  . 6 2 2 ,  in  v iew  o f 

th e  s iz e  o f  th e  s ta n d a rd  d e v i a t i o n s ,  5 .4 0 8  and 4 . 8 9 6 ,  was n o t 

c o n s id e r e d  s u f f i c i e n t l y  h ig h  t o  j u s t i f y  d e s ig n a t in g  t h e s e  a s  

p a r a l l e l  t e s t s .  The R o te  I I (N o n s e n s e )  t e s t  w as, t h e r e f o r e ,  

n e c e s s a r i l y  g iv e n  t o  th e  s p e c i a l  s u b je c t  in  th e  norm al s t a t e  

f i r s t .  Then any s c o r e  i n c r e a s e  in  h i s  abnorm al s t a t e  would 

be in  a c c o rd  w ith  f in d in g s  fro m  t h e  group o f  s u b je c t s .  S i n c e ,  

in  f a c t ,  h i s  s c o r e  d e c r e a s e d  in  th e  abnorm al s t a t e ,  t h i s  

change c o u ld  u n q u e s t io n a b ly  be a t t r i b u t e d  t o  h i s  c o n d i t i o n ,  

even  i f  t h e  amount o f  d e c r e a s e  I s  t o  a  c e r t a i n  e x t e n t  marked 

by th e  in f lu e n c e  o f  p r a c t i c e .  The b e s t  e s t im a t e s  a v a i l a b l e  

in d ic a t e d  t h a t  th e  s p e c i a l  s u b je c t ! s t e s t  p e rfo rm a n ce  would 

a t  l e a s t  e q u a l t h a t  o f  t h e  upper f i f t h  o f  th e  s u b je c t s  t e s t e d .





5 8
H© made p e r f e c t  s c o r e s  a t  a l l  l e v e l s  above f o u r t e e n  y e a r s  

on Form L o f  th e  195 7  Term an and M e r r i l l  R e v is io n  o f  th e  

S t a n f o r d - B in e t  S c a l e ,  m a in ta in e d  h ig h  s c h o l a s t i c  s ta n d in g , 

and was c o n s id e r e d  by b o th  th e  f a c u l t y  and f e l lo w  s tu d e n ts  

t o  have s u p e r io r  a b i l i t y .  In  v iew  o f  t h i s ,  th e  e x p e c t a t io n  

t h a t  he would make a  s c o r e  above n in e t y  on th e  R e t e n t io n -  

C om p rehension  T e s t  was n o t  u n r e a s o n a b le . In  su ch  a c a s e ,  

p r a c t i c e  e f f e c t  c o u ld  n o t a p p r e c ia b ly  r a i s e  h i s  n orm al s c o r e .  

I t  c o u ld ,  h o w ev er, o b l i t e r a t e  e n t i r e l y  any s l i g h t  ch a n g e s  

w hich th e  h y p o g ly cem ia  m ig h t c a u s e  i f  p e rm itte d  t o  o p e r a te  

in  t h a t  d i r e c t i o n .  T h is  f a c t  n e c e s s i t a t e d  g iv in g  t h i s  t e s t  

f o r  th e  f i r s t  t im e  when th e  s u b je c t  was h y p o g ly c e m ic . S in c e  

t h e r e  a r e  f o u r  t e s t s  o f  th e  d i g i t  sp a n , one was a s s ig n e d  t o  

each  t e s t i n g  p e r io d . The f i n a l  p la n  f o r  g iv in g  th e  t e s t s  

i s  shown in  T a b le  V • The h y p o g ly cem ic  p e r io d s  were sch e d u le d  

one week a p a r t  so  th e r e  would be no i n t e r f e r e n c e  w ith  th e  

s u b je c t * s  work s c h e d u le .  The t e s t i n g  w ith  th e  c o n d it io n  o f  

th e  s u b je c t  n o rm al was done two d a y s p re c e d in g  th e  f i r s t  and 

two d a y s  fo l lo w in g  th e  l a s t  abnorm al p e r io d .

On th e  d ay s s e t  f o r  th e  h y p o g ly cem ic  t e s t i n g ,  th e  

s u b je c t  was fe d  two hundred gram s o f  g lu c o s e  (w h ite  c o rn  

syrup d i lu t e d  w ith  lem on ju i c e  f o r  p a l a t a b i l i t y )  in  l i e u  o f  

h i s  r e g u la r  b r e a k f a s t .  T h is  a s s u r e d  th e  p ro d u c tio n  o f  th e  

h y p o g ly cem ic  s t a t e ,  s in c e  th e  d i g e s t i v e  p r o c e s s  would n o t be 

slow ed down by  t h e  u se  o f  th e  s im p le  s u g a r , th ou gh  i t  m i$ i t





TABLE V
ORDER OF GIVING TESTS TO SPECIAL SUBJECT TO CONTROL PRACTICE EFFECT

T e s t C o n d itio n P e rio d T e s t C o n d itio n P e r io d

D i g i t  Span I Normal 1 D ig i t  Span I I I A bnorm al 3
D ig i t  Span I I Abnorm al 2 D ig i t  Span IV Normal 4

C om p rehension  I Normal 1 C ard Span I Abnorm al 2
C om p rehension  I I Abnorm al 2 C ard Span I I Normal 4

P ro se  V e rb a tim  I Normal 1 P ro se  R e te n t io n  I Abnorm al 2
P ro se  V e rb a tim  I I Abnorm al 3 P ro se  R e te n t io n  I I Normal 4

Memory Span Words Abnorm al 3 D ig i t  S u b s t i t u t e Normal 1
Normal 4 A bnorm al 2

C o m p letio n A bnorm al 3 R e te n t  ion-C  om p reh en sion  Abnorm al 2
Normal 4 Normal 4

S y n t h e t ic  Language Normal 1 P e r c e p t io n Normal 1
Abnorm al 3 A bnorm al 3

V o c a b u la ry -A n t onymns Abnorm al 2 Word Knowledge Normal 1
Normal 4 Abnorm al 3

R o te  I I  (N onsense 1 ) Normal 1 ■ ^ O rien ta tio n A bnorm al 2
(N onsense 2 ) Abnorm al 2 Normal S p e c ia l

A bnorm al 3
R e a so n in g Abnorm al 2 * F o r  t h e s e  t e s t s  c o n t r o l  c o u ld  be be s t

Normal 4 a c h ie v e d  by in t r o d u c in g  a n orm al p e r io d
b etw een  th e  two h y p o g ly cem ic  p e r io d s .
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be I f  f a t s  o r  p r o t e in s  w ere u s e d . The t e s t s  were begun two 

h o u rs  and f o r t y - f i v e  m in u te s  l a t e r .  I n te r s p e r s e d  among th e  

ite m s  from  th e  B r a d le y  t e s t s  were Item s from  Form  M o f  th e  

R e v is e d  S t a n f o r d - B in e t  S c a le  so  t h a t  th e  p erfo rm an ce  on th e  

l a t t e r  t e s t s  m ight a l s o  be com p ared . S e v e n ty  m in u te s  were 

r e q u ir e d  f o r  th e  f i r s t  abnorm al t e s t i n g  p e r io d ; th e  second 

to o k  f i f t e e n  m in u te s  lo n g e r .

T h i r t y  m in u te s  a f t e r  th e  s u b je c t  had b een  fe d  f o l lo w 

in g  th e  secon d  abn orm al p e r io d , a  memory span t e s t  f o r  d i g i t s  

was g iv e n  t o  f in d  ou t w h eth er he would do a s  w e ll  a s  d u r in g  

th e  f i r s t  n orm al p e r io d .  He was a g a in  a b le  t o  c a l l  n in e  

d i g i t s  c o r r e c t l y .

A f t e r  a l l  t e s t i n g  had b een  c o m p le te d , th e  raw  s c o r e s  

were c o n v e r te d  I n t o  s ta n d a rd  s c o r e s  so  t h a t  th e y  m ig h t be 

d i r e c t l y  co m p ared . C o g n iz a n ce  i s  ta k e n  o f  t h e  f a c t  t h a t  

co m p a riso n s  b a sed  on s ta n d a rd  s c o r e s  a r e  l i a b l e  t o  e r r o r .

F o r  m ost o f t h e s e  t e s t s ,  th e  d i s t r i b u t i o n s  o f  t h e  s c o r e s  

a p p e a r  a t  l e a s t  a p p ro x im a te ly  n o rm a l. T h e r e f o r e ,  e q u iv a le n t  

s ta n d a rd  s c o r e s  sh o u ld  in d ic a t e  r e l a t i v e l y  s i m i l a r  p e rfo rm 

a n ce  w ith  r e s p e c t  t o  t h e  means o f  th e  v a r io u s  t e s t s .  The 

s c o r e s  a r e  p r e s e n te d  in  T a b le s  V I and V I I ,  w h ile  T a b le  V I I I  

shows t h e  d i f f e r e n c e s  betw een th e  n orm al and th e  h y p o g ly cem ic  

s c o r e s .  In  th e  B in e t  t e s t ,  th e  s u b je c t  wa3 a b le  t o  co m p le te  

c o r r e c t l y  a l l  i te m s  th ro u g h  th e  a v e ra g e  a d u lt  l e v e l  b u t 

f a i l e d  on a p p ro x im a te ly  h a l f  o f  th e  Ite m s in  th e  h ig h e r  l e v e l s
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TABLE V I
SCORES MADE BY THE SPECIAL SUBJECT YUEN TESTED IN THE NORMAL STATE

T e s t s

D i g i t  Span I  
D i g i t  Span IV 
C om p rehension  I  
C ard Span I I  
P ro se  V e rb a tim  I  
P ro se  R e t e n t io n  I I  
R o te  I I  (N onsense 1 )  
Memory Span Words *
D ig i t  S u b s t i t u t e  
C o m p le tio n  *
S y n t h e t ic  Language 
R e te n tio n -C o m p re h e n s io n  # 
P e r c e p t io n
V ocabu lary-A n to n ym n s *  
Word Knowledge 
R e a so n in g  *
O r ie n t a t io n  *

s t a t e .

Mean o f  
F i f t y  

S c o r e s
S u b je c t  * s 
Raw S c o re

D if f e r e n c e S ta n d a rd
D e v ia t io n

S u b je c t  * s 
S ta n d a rd  

S c o re

8 .3 8 0 9 0 .6 2 0 0 .9 5 7 0 .6 4
8 .9 4 0 1 0 1 .0 6 0 0 .8 1 0 1 .2 4

1 1 .8 2 0 24 1 2 .1 8 0 4 .7 9 5 2 .5 4
9 .8 6 0 9 0 .1 4 0 1 .2 6 0 0 . 1 1

1 3 .3 2 0 28 1 4 .6 8 0 8 .9 5 5 1 .6 4
1 0 .6 8 0 14 3 .3 2 0 5 .4 9 8 0 .6 0
1 1 .6 0 0 17 6 .4 0 0 4 .8 9 6 1 .3 1

6 .5 6 0 7 0 .4 4 0 0 .8 9 7 0 .4 9
8 .1 6 0 9 0 .8 4 0 1 .0 0 7 0 .8 3

1 4 .7 8 0 25 1 0 . 2 2 0 3 .9 3 8 2 .6 0
2 4 .5 2 0 25 0 .4 8 0 1 .1 8 7 0 .4 2
8 3 .2 2 0 95 1 1 .7 8 0 1 0 .4 7 5 1 . 1 2
2 9 .3 2 0 42 1 2 .6 8 0 9 .4 7 2 1 .3 4

7 .9 6 0 13 5 .0 4 0 3 .4 2 3 1 .4 9
1 .5 2 0 5 3 .4 8 0 1 .6 1 6 2 .1 5
2 .0 6 0 3 0 .9 4 0 1 .0 0 8 0 .9 3
3 .4 4 0 7 3 .5 6 0 2 .2 6 4 1 .5 7

th e  f i r s t tim e  Then th e  s u b je c t was in  th e  h y p o g ly cem ic

CbH





SCORES MADE BY THE SPEC IAL- SUBJECT WHEN TESTED IN THE HYPOGLYCEMIC STATE

TABLE V I I

T e s t s
T B E T o T

F i f t y
S c o r e s

S u b je c t  * s 
Raw S c o re

D if f e r e n c e S ta n d a rd
D e v ia t io n

S ta n d a rd  
S c o re

D i g i t  Span I 8 .5 8 0 7 -  1 .6 8 0 0 .8 3 5 - 2 . 0 1
D i g i t  Span I I I 8 .8 2 0 6 -  2 .8 2 0 0 . 8 8 8 mm 3 .1 8
C om p rehension  I I 1 3 .1 0 0 13 -  0 . 1 0 0 5 .4 5 3 - 0 . 0 2
C ard Span I 8 .5 8 0 6 -  2 .5 8 0 1 .2 9 8 « 1 .9 9
P ro se  V e rb a tim  I I 1 3 .5 4 0 0 -  1 3 .5 4 0 9 .3 7 8 . ~ 1 .4 4
P ro se  R e te n t io n  I 1 0 .6 4 0 7 -  3 .6 4 0 2 .5 1 2 - 1 .4 5
R o te  I I  (N onsense 2 ) 1 9 .5 0 0 1 0 -  9 .5 0 0 5 .4 0 8 - 1 .7 6
Word Span 6 .5 6 0 4 -  2 .5 6 0 0 .8 0 6 - 3 .1 8
D i g i t  S u b s t i t u t e * 8 .1 6 0 6 -  2 .1 6 0 1 .0 0 7 - 1 .8 3
C om plet io n 1 4 .7 8 0 16 1 .3 2 0 3 .9 3 8 0 .3 4
S y n t h e t ic  L anguage* 2 4 .5 2 0 2 2 -  2 .5 2 0 1 .1 8 7 - 2 . 1 2
R e te n t  io n -C  om p rehension 8 3 .2 2 0 71 -  1 2 . 2 2 0 1 0 .4 7 5 - 1 .8 3
P e r c e p t io n * 2 9 .3 2 0 17 -  1 2 .3 2 0 9 .4 7 2 - 1 .3 0
V o c a b u la ry -A n t onymns 7 .9 6 0 7 -  0 .9 6 0 3 .3 9 1 - 0 .2 7
Word K now ledge* 1 .5 2 0 2 0 .4 8 0 1 .6 1 6 0 .3 0
R ea so n in g 2 .0 6 0 1 -  1 .0 6 0 1 .0 0 8 - 1 .0 5
O r i e n t a t i o n * * 3 .4 4 0 1 -  2 .4 4 0 2 .2 6 4 - 1 .0 8

* T e s t s  g iv e n  f o r  th e f i r s t tim e  when th e  s u b je c t was in  th e n orm al s t a t e  •
**T h e  s c o r e  r e p o r te d i s  th ei a v e ra g e o f  th e  s c o r e a o b ta in e d  d u r in g  th e  two h y p o g ly cem ic
p e r io d s *
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TABLE V I I I
DIFFERENCES BETWEEN NORMAL AND HYPOGLYCEMIC SCORES

T e s t
' s ta n d a r d  

S c o r e s  
Normal

T e s t
S ta n d a rd

S c o r e s
_H Y PO glycem lc

D if f e r e n c e

D i g i t  Span I 0 .6 4 D ig i t  Span I I mm 2 . 0 1 2 .6 5
D i g i t  Span IV 1 .2 4 D i g i t  Span I I I - 3 .1 8 4 .4 2
C om p rehension  I 2 .5 4 C om prehension I I - 0 . 0 2 2 .5 6
C ard Span I I 0 . 1 1 C ard Span I mm 1 .9 9 2 . 1 0
P ro se  V e rb a tim  I 1 .6 4 P ro se  V e rb a tim  I I - 1 .4 4 3 .0 8
R o te  I I  (N onsense 1 ) 1 .5 1 R o te  I I  (N onsense 2 ) • 1 .7 6 3 .0 7
P ro se  R e t e n t io n  I I 0 .6 0 P ro se  R e te n t io n  I - 1 .4 5 2 .0 5
Memory Span Words 0 .4 9 Memory Span Words * - 3 .1 8 3 .6 7
D ig i t  S u b s t i t u t e  * 0 .8 5 D ig i t  S u b s t i t u t e - 2 .1 4 2 .9 7
C o m p le tio n 2 .6 0 C o m p letio n  * 0 .3 4 2 .2 6
S y n t h e t ic  Language * 0 .4 2 S y n t h e t ic  Language - 2 . 1 2 2 .5 4
R e te n tlo n -C  om prehens io n 1 .1 8 R e te n t  ion -C  om p rehensIon * 1 .8 3 2 .9 5
P e r c e p t io n  * 1 .5 4 P e r c e p t io n 1 .3 0 2 .6 4
V o c a b u la ry -A n t onyrans 1 .4 9 V ocabu lary-A n ton ym n s * - 0 .2 7 1 .7 6
Word Knowledge * 2 .1 5 Word Knowledge 0 .3 0 1 .8 5
R e a so n in g 0 .9 5 R e a so n in g  * - 1 .0 5 1 .9 8
O r ie n t a t io n 1 .5 7 O r ie n t a t io n - 1 .0 8 2 .6 5

*  T h is  d e s ig n a t e s  t h e  f i r s t  tim e  th e s e  t e s t s  were g iv e n .
* *  The s c o r e  r e p o r te d  i s  th e  a v e ra g e  o f  th e  s c o r e s  o b ta in e d  in  th e  two h y p o g ly cem ic  
p e r i o d s •
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■when he was h y p o g ly cem ic#  H is I .Q .  a s  d e te rm in e d  by th e  

m ethod a p p l i c a b le  t o  a d u l t s — a d u b io u s p ro c e d u re — f e l l  from  

1 5 2  on Form L ta k e n  in  th e  n orm al c o n d i t io n  t o  1 1 9  on Form 

M ta k e n  d u r in g  th e  h y p o g ly cem ic  s t a t e  •

Y l i i le  ev en  c a s u a l  in s p e c t io n  shows th e  d i f f e r e n c e s  

i n  th e  s c o r e s  t o  be q u i t e  l a r g e ,  w h eth er th e y  c a n  be a t t r i b 

u te d  e n t i r e l y  t o  th e  low  b lood  su g a r l e v e l  h a s  n o t b een  shown. 

A n a ly s is  o f  v a r ia n c e  was u sed  t o  f in d  o u t w h eth er th e  o rd e r  

o f  g iv in g  th e  t e s t s  was a s i g n i f i c a n t  f a c t o r  in  th e  r e s u l t s  

o b t a in e d . The s c o r e s  on th e  Word Knowledge and R e a so n in g  

T e s t s  were ig n o re d  in  m aking t h i s  a n a l y s i s  b e ca u se  t h e s e  

t e s t s  have to o  l im i t e d  a  ra n g e  o f  d i f f i c u l t y  t o  be c o n s id e r e d  

a d e q u a te  m e a su rin g  in s t r u m e n ts .  S in c e  t h e  s u b je c t  made th e  

same s c o r e  on th e  O r ie n t a t io n  T e s t  d u r in g  th e  secon d  hypo

g ly ce m ic  p e r io d  a s  d u r in g  t h e  f i r s t ,  th e  tr e a tm e n t  shown by 

T a b le  XX i s  c o n s id e r e d  s u i t a b l e .  The F - r a t i o  o b ta in e d , 0 .3 0 9 ,  

i s ,  o f  c o u r s e ,  n o t  s i g n i f i c a n t . *  T h e r e f o r e ,  th e  in f lu e n c e  

o f  th e  o rd e r  in  w hich th e  t e s t s  were g iv e n  was in c o n s e q u e n t ia l .

D i f f e r e n c e s  in  th e  m e a su rin g  a b i l i t y  o f  th e  in d iv id u a l  

t e s t s ,  i t  m ight be a rg u e d , c o u ld  have c o n t r ib u t e d  ju s t  a s  

much t o  th e  d i f f e r e n c e s  in  s c o r e s  a s  d id  th e  change i n  th e  

s u b je c t Ts c o n d i t i o n .  A gain  a n a l y s i s  o f  v a r ia n c e  was u sed  t o

*  S t r i c t l y  s p e a k in g , F - r a t i o s  l e s s  th a n  one a r e  n o t 
com p u ted . I t  was done h e r e  t o  c l i n c h  an  a rg u m e n t.
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TABLE IX
ANALYSIS OF VARIANCE TO DETERMINE WHETHER THE ORDER OF ADMINISTERING THE TESTS CAUSED

ANY SIGNIFICANT DIFFERENCES IN TEST PERFORMANCE

O rder
Normal C o n d itio n  

T e s t  S c o re T e s t
A bnorm al C o n d it io n

S c o re Sum

1 D ig i t  Span I
C om p rehension  I  
P ro se  V e rb a tim  I  
R o te  I I  (N onsense 1 )  
D i g i t  S u b s t i t u t e  
S y n t h e t ic  Language 
P e r c e p t io n

Sum

0 .6 4 D ig i t  Span I I I -  3 .1 8
2 .5 4 C ard Span I -  1 .9 9
1 .6 4 P ro se  R e te n t io n  I -  1 .4 5
1 .3 1 R e te n t io n - 0  o m p reh en sion -  1 .8 3
0 .8 3 C o m p letio n 0 .3 4
0 .4 2 V o cab u lary -A n to n y m n s -  0 .2 7
1 .3 4 O r ie n t a t io n -  1 .4 3

Memory Span Words -  3 .1 8
8 .7 2 - 1 2 .9 9

2 D i g i t  Span IV 
C ard Span I I  
P ro se  R e te n t io n  I I  
R e te n tio n -C o m p re h e n s io n  
C om p let io n  
V o c a b u la r  y -A n t onymns 
O r ie n t a t io n  
Memory Span Words

Sum

1 * 2 4  D ig i t  Span I I
0 .1 1  C om p rehension  I I
0 .6 0  P ro se  V e rb a tim  I I
1 .1 2  R o te  I I  (N onsense 2 )
2 .6 0  D ig i t  S u b s t i t u t e
1 .4 9  S y n t h e t ic  Language
1 .5 7  P e r c e p t io n
0 .4 9
9.22

-  2.01  
-  0 .0 2
-  1 .4 4
-  1 .7 6
-  2 .1 4
-  2 .1 2  
-  1 .3 0

- 1 0 .7 9  -  1 .5 7

TOTAL 1 7 .9 4 - 2 3 .7 8 -  5 .8 4
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TABLE IX ( c o n t i n u e d )
ANALYSIS OF VARIANCE TO DETERMINE WHETHER THE ORDER OF ADMINISTERING THE TESTS CAUSED

ANY SIGNIFICANT DIFFERENCES IN TEST PERFORMANCE

S o u rce  o f  V a r ia t io n Sum o f  S q u a re s D e g re e s  o f  Freedom Mean Sq u are F - R a t io

T o t a l 7 9 .4 8 5 6 29 m
C o n d itio n 5 8 .0 1 8 7 1 - -
O rder 0 .2 4 3 1 1 0 .2 4 3 1 0 .3 0 9
R em ainder 2 1 .2 2 3 8 27 0 .7 8 6 1
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67
c h e c k  th e  h y p o t h e s is .  The r e s u l t s  a r e  re c o rd e d  in  T a b le  X .  

The F - r a t i o s  o b ta in e d  show t h a t  b o th  th e  i n e q u a l i t i e s  o f  t h e  

t e s t s  and t h e  change in  th e  c o n d it io n  o f  th e  s u b je c t  were 

s?^^nlfic>ant> j. a c t o r s  in  efl. e c t i n g  th e  d i f f e r e n c e s  in  s c o r e s *  

H ow ever, th e  h y p o g ly cem ia  i s  shown t o  be th e  m a jo r  in f lu e n c e *  

Compare th e  F - r a t i o  o b ta in e d  f o r  t e s t s ,  5 .9 0  t o  t h e  2 .8 0  

w hich i s  s i g n i f i c a n t  a t  th e  one p e r  c e n t  l e v e l  f o r  14  and 14 

d e g r e e s  o f  fre ed o m * Then make th e  co m p ariso n  f o r  th e  i n f l u 

e n ce  o f  c o n d i t io n — 2 6 1 .2 5  o b ta in e d  t o  8 .8 6  r e q u ir e d  f o r  s i g 

n i f i c a n c e  a t  th e  one p e r  c e n t  l e v e l .

S in c e  th e  e f f e c t s  o f  b o th  c o n d it io n  and t e s t s  were 

found  t o  be s i g n i f i c a n t ,  i t  was deemed a p p r o p r ia te  t o  a p p ly  

th e  t - t e s t  in  o r d e r  t o  d e te rm in e  where th e  s i g n i f i c a n t  

d i f f e r e n c e s  l a y . 4̂  As shown by T a b le  X , th e  mean sq u are  o f  

th e  re m a in d e r (o r  e r r o r )  te rm  i s  0 .2 2 2 1 .  The b e s t  e s t im a te  

o f  th e  s ta n d a rd  d e v ia t io n  o f  t h e  e x p e r im e n ta l  e r r o r  i s ,  

t h e r e f o r e ,  |/0 .&&21 or 0 .4 7 1 2 .  The s ta n d a rd  e r r o r  o f  th e  

mean i s  0 .4 7 1 2  d iv id e d  by / £  o r 0 .3 3 3 ,  s in c e  o n ly  two m eas

u rem en ts were o b ta in e d  f o r  e a c h  t e s t .  L ik e w ise  th e  s ta n d a rd  

e r r o r  o th e  d i f f e r e n c e  i s  0 . 3 3 3 ,  s in c e  m u lt ip ly in g  by one 

(/ l7&  ♦ l/ 2 ) d o e s  n o t  a f f e c t  th e  v a lu e .  W ith  14 d e g r e e s  o f  

freed o m  in  th e  e r r o r  te r m , t h e  s m a l le s t  t - v a l u e  t h a t  c o u ld  

be c o n s id e r e d  s i g n i f i c a n t  a t  th e  one p e r  c e n t  l e v e l  i s  2 .9 7 7 .

^ F reem an , H . A . ,  I n d u s t r i a l  S t a t i s t i c s .  Jo h n  W ilev  
& S o n s , I n c . ,  New Y o rk , 1 9 4 2 ,  p .  62~





TABLE X

ANALYSIS OF VARIANCE TO DETERMINE WHETHER THE CONDITION OF THE SUBJECT AND INEQUALITIES
AMONG THE TESTS CAUSED ANY SIGNIFICANT DIFFERENCES IN THE SCORES

Normal C o n d itio n Abnorm al C o n d it io n
T e s t S c o re T e s t S c o re Sum

D ig i t  Span I 0 *6 4 D ig i t  Span I I -  2 .0 1 -  1 .3 7
D i g i t  Span IV 1 .2 4 D i g i t  Span I I I -  3 .1 8 -  1 .9 4
C om p rehension  I 2 .5 4 C om p rehension  I I -  0 .0 2 2 .5 2
C ard Span I I 0 .1 1 C ard Span I -  1 .9 9 -  1 .8 8
P ro se  V e rb a tim  I 1 .6 4 P ro se  V e rb a tim  I I -  1 .4 4 0 .2 0
P ro se  R e t e n t io n  I I 0 .6 0 P ro se  R e te n t io n  I -  1 .4 5 -  0 .8 5
R o te  I I  (N onsense 1 ) 1 .5 1 R o te  I I  (N onsense 2 ) -  1 .7 6 -  0 .4 5
Memory Span Words 0 .4 9 Memory Span Words -  3 .1 8 — 2 • 69
R e te n tio n -C o m p re h e n s io n 1 .1 2 R e te n t  io n -C o m p reh en sio n  -  1 .8 3 -  0 .7 1
D i g i t  S u b s t i t u t e 0 .8 3 D ig i t  S u b s t i t u t e -  2 .1 4 -  1 .3 1
C o m p le tio n 2 .6 0 C o m p letio n 0 .3 4 2 .9 4
S y n t h e t ic  Language 0 .4 2 S y n th e t ic  Language -  2 .1 2 -  1 .7 0
V o cabu lary -A n to n y m n s 1 .4 9 V o c a b u la r  y-A nt onymns -  0 .2 7 1 .2 2
P e r c e p t io n 1 .3 4 P e r c e p t io n -  1 .3 0 0 .0 4
O r ie n t a t io n 1 .5 7 O r ie n t a t io n -  1 .4 3 0 .1 4

Sum 1 7 .9 4 - 2 3 .7 8 -  5 .8 4

S o u rce  o f  V a r i a t i o n  Sum o f  S q u a re s D e g re e s  o f  Freedom Mean Sq u are F - R a t i o

T o t a l 7 9 .4 8 5 6 29 •

T e s t s 1 8 .3 5 8 1 14 1 .3 1 1 3 5 .9 0 4
C o n d it io n 5 8 .0 1 8 7 1 5 8 .0 1 8 7 2 6 1 .2 2 8
R em ainder 3 .1 0 8 8 14 0 .2 2 2 1 —
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Hence e  d i f f e r e n c e  in  t h e  s ta n d a rd  s c o r e s  g r e a t e r  th a n  

0 .3 5 4  x  2 .9 7 7  = 0 .9 9 1  i n d i c a t e s  s i g n i f i c a n t  d i f f e r e n c e s  

betw een  t e s t s .  C om p arison s ca n  be made from  T a b le  V I I I ,  

page 6 3 .  F o r  e x a m p le , In  th e  norm al s t a t e ,  s i g n i f i c a n t  

d i f f e r e n c e s  a r e  o b se rv e d  b etw een  D ig i t  Span I  and b o th  

C om p rehension  I  and C o m p le tio n . F u r th e r  in s p e c t io n  o f  t h i s  

k in d  shows t h a t  t h e r e  a r e  no t e s t s  w hich do n o t  d i f f e r  s i g 

n i f i c a n t l y  from  a t  l e a s t  two o th e r s  in  th e  b a t t e r y .  T h is  

ty p e  o f  co m p ariso n  c o u ld  be c a r r i e d  o u t t o  show e v e r y  I n 

s ta n c e  in  w hich th e  s c o r e  made by th e  s u b je c t  on one t e s t  

v a r ie d  s i g n i f i c a n t l y  from  h i s  s c o r e  on a n o t h e r .  The d a ta  

in  t h i s  c a s e ,  h o w ev e r, d o e s  n o t  j u s t i f y  th e  ted iu m  in v o lv e d  

in  m aking su ch  m in u te  c o m p a r is o n s . In  g e n e r a l ,  I t  ca n  be 

s t a t e d  t h a t  th e  s u b je c t  s c o re d  s i g n i f i c a n t l y  h ig h e r  on th e  

C om prehension and C o m p letio n  T e s t s  th a n  on t e s t s  o f  th e  

memory span t y p e •

S im ila r  co m p a riso n s  made on th e  h y p o g ly cem ic  s c c r e s  

show t h a t  s i g n i f i c a n t l y  h ig h e r  s c o r e s  w ere made on th e  

C o m p reh en sio n , C o m p le tio n , and V ocabu lary-A ntonym n t e s t s .

The I n f e r e n c e  m lg£it be drawn t h a t  th e  v o c a b u la r y  was 

a f f e c t e d  l e s s  by  th e  h y p o g ly cem ia  th a n  o th e r  f a c t o r s  t e s t e d ;  

h o w ev er, th e  r e l a t i v e  s ta n d in g  o f  th e  norm al and h y p o g ly 

cem ic s c o r e s  was changed so  s l i g h t l y  t h a t  no t e s t  ca n  be 

s in g le d  out a s  m e a su rin g  a ty p e  o f  m e n ta l a b i l i t y  which 

h y p o g ly cem ia  d id  n o t  a f f e c t .
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By a s i m i l a r  p r o c e s s  t o  t h a t  ju s t  c i t e d ,  i t  was 

d e te rm in e d  t h a t  an y  c o n d it io n  d i f f e r e n c e  g r e a t e r  th a n  

0 .1 3 2  would o c c u r  by ch an ce  o n ly  one p e r  c e n t  o f  t h e  t im e .  

Inasm uch a s  th e  s m a l le s t  d i f f e r e n c e  betw een  norm al and 

h y p o g ly cem ic  s c o r e s  f o r  any t e s t  was 1 .7 6  (T a b le  V I I I ,  page 

6 3 ) ,  th e  c h i e f  in f e r e n c e  t h a t  can  be drawn i s  t h a t  h yp o

g ly ce m ia  i n t e r f e r e d  t o  su ch  a g r e a t  e x t e n t  in  a l l  th e  ty p e s  

o f  m e n ta l p r o c e s s e s  m easured by th e  B r a d le y  T e s t s  t h a t  i t  

i s  im p o s s ib le  t o  d e te rm in e  fro m  t h i s  s tu d y  w h eth er t h e r e  

a r e  any m e n ta l a b i l i t i e s  w hich rem ain  u n a f f e c t e d  by  th e  

c o n d i t i o n •





CHAPTER V

A SUMMARY OF THE CONCLUSIONS DRAWN FROM THIS STUDY

In  s p i t e  o f  i t s  f a u l t s ,  th e  B ra d le y  t e s t  b a t t e r y  

c o m p ris e s  a  m e a su rin g  in s tru m e n t which a p p e a rs  t o  d is c r im 

in a t e  betw een  d i f f e r e n t  l e v e l s  o f  s u p e r i o r i t y  in  m e n ta l 

a b i l i t y .  The memory span ty p e  o f  t e s t  p ro b a b ly  d o e s  n o t  

m e r it  th e  p rom in en ce i t  r e c e i v e d ,  s in c e  i t  c o r r e l a t e s  

r a t h e r  p o o r ly  w ith  o th e r  m easu rem ents o f  g e n e r a l  a b i l i t y .

Too much tim e  i s  r e q u ir e d  t o  a d m in is te r  t h e  e n t i r e  t e s t  

s e r i e s ;  h o w ev e r, th e  l i k e l i h o o d  t h a t  th e  b a t t e r y  ca n  be 

sh o rte n e d  w ith o u t m a t e r ia l  l o s s  in  th e  e f f i c a c y  o f m easu re

ment a p p e a rs  g o o d . At l e a s t ,  th e  p re s e n c e  o f  e q u iv a le n t  

fo rm s h a s  b een  shown in  f i v e  i n s t a n c e s ,  and some n e c e s s i t y  

must be d e m o n stra te d  in  o rd e r  t o  w a rra n t th e  r e t e n t i o n  

o f  b o th  fo rm s in  a s i n g l e  b a t t e r y .  Some m inor ch a n g es  

sh o u ld  be made In  th e  i n s t r u c t i o n s  o f  th e  R e t e n t io n -  

C om p rehension  and V ocabu lary-A ntonyrana T e s t s .

In  th e  s p e c i a l  s tu d y , h y p o g ly cem ia  was shown t o  

c a u s e  a d i s t i n c t  r e d u c t io n  in  th e  t e s t  s c a r e s .  F a i l u r e  t o  

in g e s t  p ro p e r  n o u rish m en t betw een  m e a ls  may r e s u l t  In  a 

lo w e r in g  o f  m e n ta l a b i l i t y  by  more th a n  2 .5  s ta n d a rd  

d e v i a t i o n s .  The e f f e c t  o f  th e  low ered  b lo o d  su g a r was n o t 

c o n f in e d  t o  any p a r t i c u l a r  ty p e  o f  a b i l i t y  b u t was r e f l e c t e d  

th ro u g h o u t th e  e n t i r e  t e s t  b a t t e r y .  O b v io u s ly , th e  c o n d it io n
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c o n s t i t u t e s  a  m e n ta l h a n d ic a p . U n q u e s tio n a b ly , i t  r e s u l t s  

in  d im in ish e d  aisrareness o f  th e  im m ediate e n v iro n m e n t.
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