
COPYRIGHT
BY

IRWIN JOSEPH R03ENFELD 
1958



THE UNIVERSITY OP OKLAHOM 

GRADUATE COLLEGE

MATHEFiATICAL ABILITY AS A FUNCTION OP PERCEPTUAL PTELD- 

DEPENDENCY APID CERTAIN PERSONALITY VARIABLES

A DISSERTATION 

SUBMITTED TO THE GRADUATE FACULTY 

i n  p a r t i a l  f u l f i l l m e n t  o f  th e  r e q u i r e m e n ts  f o r  the

d e g re e  o f  

DOCTOR OP PHILOSOPHY

BY

IRWIN JOSEPH ROSENPELD 

Norman, Oklahoma

1958



mTHEmTICAL ABILITY AS A FUNCTION OF PERCEPTUAL FIELD- 

DEPENDENCY APîD CERTAIN PERSONALI'FY VARIABLES

APPROI'ED BY

DISSERTATION COMMITTEE



ACKNOWLEDGMENT

The a u th o r  w ish es  to  e x p re s s  d e e p e s t  g r a t i t u d e  to  th e  

many p e o p le  who so g e n e ro u s ly  gave t h e i r  tim e and e f f o r t s  i n  

a s s i s t i n g  him d u r in g  v a r io u s  p h a ses  o f  t h i s  s tu d y .  Many 

th an k s  a r e  g iv e n  to  th e  s tu d e n t s  o f  b o th  P o r t e r v i l l e  H igh  

School and T u la r e  High Schoo l who s e rv e d  as  b o th  s u b j e c t s  and 

m esse n g e rs .  The e x c e l l e n t  c o o p e r a t io n  o f  th e  a d m i n i s t r a t i o n  

and  te a c h in g  s t a f f s  o f  t h e s e  two sc h o o ls  must b e  m en tio n ed , 

p a r t i c u l a r l y  th e  h e lp  o f  Mr. B i l l  L i t t e l l  and Miss B ess V a le n ­

t i n e  o f  th e  T u la r e  s c h o o l ,  and  Miss Mary S p r o t t ,  Mr. Sim I n e s s ,  

and  Mr. O r v i l l e  G i l l e t t e  o f  th e  P o r t e r v i l l e  s c h o o l .  A s tu d y  

o f  t h i s  k in d  would n o t  have been  p o s s i b l e  were i t  n o t  f o r  th e  

s e r i o u s ,  t im e-con sum ing  e f f o r t s  o f  t h e  c l i n i c a l  p s y c h o l o g i s t s  

who s e rv e d  a s  ju d g e s .  S p e c ia l  m en tion  i s  t h e r e f o r e  g iv e n  to  

Mr. E a r l  S c h m i t t e r ,  Mr. L a r r y  G reene , Mr. R o b e r t  S p ic e r ,  Mr. 

M ichae l G o n s ie r ,  and Mr. I r v i n  Hansen o f  P o r t e r v i l l e  S t a t e  

H o s p i t a l ,  and to  Mr. F re d  L i p s c h i t z  and  D r. H a ro ld  Sm olinsky  

o f  W e r n e r s v i l l e  S t a t e  H o s p i t a l .  The a u t h o r  i s  a l s o  in d e b te d  

to  P r o f e s s o r  Samuel Sumberg o f  th e  C i ty  C o l le g e  o f  New York 

who g e n e ro u s ly  gave o f  h i s  t im e  i n  a s s i s t i n g  him w i th  th e  

t r a n s l a t i n g  o f  s e v e r a l  German a r t i c l e s .  The a u th o r  s h a l l  a l ­

ways be  d e e p ly  g r a t e f u l  to  t h e  u n d e r s t a n d in g  p r o f e s s o r s  on h is

i i i



com m ittee  who gave him th e  g u id a n c e ,  encouragem ent, and  i n ­

fo rm a t io n  he o f t e n  needed . They were D rs .  W il l iam  B. Lemmon, 

C a r l  O ld roy d , P e rc y  T eska , and A l f r e d  Glixman. The a u th o r  i s  

e s p e c i a l l y  in d e b te d  to  th e  l a t t e r  p r o f e s s o r  whose t im e ,  p a ­

t i e n c e  an d  e n e rg y  was a v a i l a b l e  d u r in g  ev e ry  ph ase  o f  t h i s  

s tu d y .

iv



table op contents

Page

ACKNOWLEDGMENT.........................................................................................  I l l

LIST OP TABLES...............................................................................................v l l l

C h a p te r

I . INTRODUCTION ...........................................................................  1

N a tu re  o f  th e  Problem  
Im p o rta n ce  o f  th e  Problem
P a c to r s  t h a t  A f f e c t  M a th em a tica l  P e rfo rm an ce

a . E nv ironm ent
b . A b i l i t y
c .  P e r s o n a l i t y
d .  Developm ent o f  D i f f e r e n t i a t i o n  

W l t k l n 's  S tudy
High an d  Low P le ld -D ep en d en cy  
Embedded P lg u r e s  T e s t  a s  a  D evice t o  Mea­

s u r e  P le ld -D ep e n d en c y  
Embedded P lg u r e s  T e s t  and  P lg u re  Drawings 
Embedded P lg u r e s  T e s t  a n d  TAT 
Embedded P lg u r e s  T e s t  an d  I n t e r v i e w

I I .  STATEMENT OP THE PROBLEM...............................................  28

I I I .  METHOD.........................................................................................  30

S u b je c t s
M a t e r i a l s  and  T h e i r  Use

P r o g r e s s iv e  A r i th m e t ic  T e s t ,  I n t e r m e d i a t e ,
Porm B

V o cabu la ry  S e c t io n  o f  S ta n f o r d  B l n e t  I n t e l ­
l i g e n c e  T e s t ,  Porm L 

Embedded P lg u r e s  T e s t  
P lg u r e  Drawing T e s t  
Them atic  A p p e rc e p t io n  T e s t  
I n t e r v i e w - Q u e s t io n n a i r e  T echn ique

Iv% RESULTS.........................................................................................  44

I n t e r t e s t  C o r r e l a t i o n s



C hapter Page

T e s t  o f  P r e d i c t i o n s  
P r e d i c t i o n  1 
P r e d i c t i o n  2 
P r e d i c t i o n  3 
P r e d i c t i o n  4 

Com parisons w i th  V i t k i n ' s  R e s u l t s  
Embedded F ig u r e s  
TAT v s .  Embedded F ig u r e s  
TAT v s .  F ig u r e  Drawings 
F ig u r e  Drawings v s .  Embedded F ig u r e s  
I n t e r v i e w  v s .  Q u e s t io n n a i r e  
I n t e r v i e w  v s .  F ig u r e  Drawings 
I n t e r v i e w  v s .  Embedded F ig u r e s  
I n t e r v i e w  v s .  TAT 
V o cab u la ry  v s .  Embedded F ig u re s

V. DISCUSSION.......................    72

L im i t a t i o n s  o f  t h e  S tudy
G e n e ra l  R e s t r i c t i o n s  o f  Scope 
The Sam pling  an d  R e p r e s e n ta t i v e n e s s  o f  th e  

Sample
The E x p e r im e n ta l  I n s t r u m e n t s  

T h e o r e t i c a l  C o n s id e r a t io n s  o f  R e s u l t s  to  Hy­
p o th e s e s  
P r e d i c t i o n  1 
P r e d i c t i o n  2 
P r e d i c t i o n  3 
P r e d i c t i o n  4 

C o n c lu s io n s  and  G e n e ra l  T h e o r e t i c a l  Comments 
G e n e ra l  P r a c t i c a l  I m p l i c a t io n s  
S u g g e s t io n s  f o r  F u tu re  R e se a rc h

V I . SUMMARY..................................................................................  86

REFERENCES............................................................................................ 89

A PPEN D IC ES............................................................................................  97

I n t r o d u c t o r y  Comments
A. W itk in  C r i t e r i a  S h e e t  Used b y  Judges  i n  R a t in g  o f

I n t e r v i e w - Q u e s t io n n a i r e   ...............................................  99
B. W itk in  C r i t e r i a  Used by Ju d g e s  i n  S c o r in g  o f  F i g ­

u r e  D r a w i n g s ....................................................................... 104
C. A Q u e s t io n n a i r e  a n d  I n t e r v i e w  w i th  H y p o th e t i c a l

P r o t o c o l s  f o r  J u d g e s '  P r a c t i c e  R a t in g s  . . . .  I l 4
D. S t a n f o r d  B in e t  V o cab u la ry  L i s t  Given to  A l l  Sub­

j e c t s  .................................................................................... ....  . 119

V i



Chapter Page

E . C r i t e r i a  L i s t  f o r  Judges  i n  R a t in g  o f  TAT
S t o r i e s ...............................................................................................121

F .  R a t in g s  o f  F iv e  I n te r v i e w - Q u e s t io n n a i r e  V a r i a b l e s  123
G. P r o g r e s s iv e  A chievem ent M athem atics  T e s t  Raw

S c o r e s ...............................................................................................123
H. D i s t r i b u t i o n  o f  Embedded F ig u r e s  Time S co res  ( i n

seconds)  f o r  F o u r te e n  D e s ig n s  o v e r  A l l  S u b je c t s  131
I .  Consensus R a t in g s  o f  F iv e  TAT S t o r i e s  f o r  E ach

S u b j e c t ...............................................................................................143
J .  D i s t r i b u t i o n  o f  S t a n f o r d  B in e t  V o cab u la ry  T e s t

S c o re s  o v e r  A l l  S u b j e c t s .................................................... l4 9
K. D i s t r i b u t i o n  o f  F ig u re  Drawing S c o re s  o v e r  A l l

S u b j e c t s ...................................................   151
L . I n s t r u c t i o n s  t o  Ju d g es  i n  R a t in g  o f  I n t e r v i e w -

Q u e s t io n n a i r e  M a t e r i a l  ..............................  . . . . .  154
M. Mean S c o re s  f o r  TAT, F ig u r e  D raw ings, Embedded

F i g u r e s ,  T o t a l  M athem atics  o v e r  25 Ss Who Had 
th e  I n t e r v i e w - Q u e s t i o n n a i r e  T echn ique  ...................  I 56

v i i



LIST OP TABLES

T a b le  Page

1 . C o r r e l a t i o n s  Between M athem atics  S u b t e s t s ,  P e r ­
s o n a l i t y ,  Embedded F ig u r e s  and V o c ab u la ry  T e s t s  45

2 . C o r r e l a t i o n  C o e f f i c i e n t s  f o r  Each o f  T h ree  M athe­
m a t i c s  T e s t s  and  F ig u r e  Drawing, TAT, Embedded 
F i g u r e s  T e s t  (EF) and  V ocab u la ry  T e s t s .........................46

3 .  I n t e r c o r r e l a t i o n s  o f  Two P e r s o n a l i t y  T e s t s ,  Em­
bedded  F i g u r e s ,  and  T h ree  T o t a l l e d  M athem atics  
T e s t s  w i th  V o cab u la ry  P a r t i a l l e d  Out 47

4 . C h i-S q u a re  T e s t  o f  In dependence  o f  T o t a l  M athe­
m a t i c s  S co res  and I n t e r v i e w - Q u e s t io n n a i r e  P e r ­
s o n a l i t y  S c o r e s ............................................................................51

5 .  C h i-S q u a re  T e s t  o f  In dependence  o f  M athem atics
F und am en ta ls  S c o re s  and  I n te r v i e w - Q u e s t io n n a i r e  
P e r s o n a l i t y  S c o r e s ................... * ............................................... 52

6 . C h i-S q u a re  T e s t  o f  Ind ep en d en ce  o f  M athem atics
R e aso n in g  and  I n te r v i e w - Q u e s t io n n a i r e  P e r s o n a l ­
i t y  T r a i t s  ...................  . . . . . .    53

7 .  F req u en cy  D i s t r i b u t i o n  o f  "a " and "B" I n t e r v i e w -
Q u e s t io n n a i r e  R a t in g s  f o r  B e t t e r . a n d  P o o re r  To­
t a l  M athem atics  S c o r e r s  ...................................................  54

8 . C h i-S q u a re  T e s t  o f  In dependence  o f  T o t a l  Mathema­
t i c s  S c o re s  an d  I n t e r v i e w - Q u e s t io n n a i r e  V a r ia ­
b l e  A l - B l ..........................................................................................55

9 . C h i-S q u a re  T e s t  o f  Independence  o f  T o t a l  Mathema­
t i c s  S co res  and  I n t e r v i e w - Q u e s t io n n a i r e  V a r ia ­
b l e  A 2 - B 2 .................................................................................... .......

10 . C h i-S q u a re  T e s t  o f  In dep endence  o f  T o t a l  Mathema­
t i c s  S c o re s  and  I n t e r v i e w - Q u e s t io n n a i r e  V a r i a ­
b l e  A3 -B3  56

11 . C h i-S q u a re  T e s t  o f  Ind ep endence  o f  T o t a l  Mathema­
t i c s  S c o re s  and  I n te r v i e w - Q u e s t io n n a i r e  V a r i a ­
b l e  a 4 - b 4 ...............................................................................» '  56

v i i i



T able Page

12. C h l-S q u a re  T e s t  o f  In d ep en d en ce  o f  T o ta l  Mathema­
t i c s  S c o re s  and  I n t e r v i e w - Q u e s t i o n n a i r e  V a r i a ­
b l e  A 5 - B 5 ..................................................................................... 57

1 3 . C h i-S q u a re  T e s t  o f  Indep en d en ce  o f  F ig u r e  Draw­
in g  S c o re s  and  I n t e r v i e w  R a t in g s  ............................  62

14. C om parison o f  V i t k i n ' s  I n t e r v i e w  D ata  w i th  Those
o f  P r e s e n t  S tudy  .  ........................................................  64

1 5 . C h i-S q u a re  T e s t  o f  In d ep en d en ce  o f  V i t k i n ' s  I n ­
t e r v ie w  V a r ia b le  A l -B l  and  P r e s e n t  S t u d y 's  I n ­
t e r v ie w  V a r ia b le  A l - B l ....................................................  65

1 6 . C h i-S q u a re  T e s t  o f  Indep en d en ce  o f  V i t k i n ' s  I n ­
t e r v ie w  V a r ia b le  A2-B2 and  P r e s e n t  S t u d y 's  I n ­
t e r v i e w  V a r ia b le  A2-B2    65

17 . C h i-S q u a re  T e s t  o f  Ind ep en d en ce  o f  V i t k i n ' s  I n ­
t e r v i e w  V a r ia b le  A3-B3 and P r e s e n t  S tu d y 's  I n ­
t e r v ie w  V a r ia b le  A 3 - B 3 ............................   66

1 8 . C h i-S q u a re  T e s t  o f  In d ep en dence  o f  V i t k i n ' s  I n ­
t e r v ie w  V a r ia b le  A4-B4 and  P r e s e n t  S t u d y 's  I n ­
te r v i e w  V a r ia b le  A4-B4 . . . . .  ............................. 66

19 . C h i-S q u a re  T e s t  o f  In d ep en d en ce  o f  V i t k i n ' s  I n ­
t e r v ie w  V a r ia b l e  A5-B5 and  P r e s e n t  S t u d y ' s , I n ­
t e r v ie w  V a r ia b le  A5-B5 • ‘  ................................. ....  • 67

20. C h i-S q u a re  T e s t  o f  In dep en d en ce  o f  Embedded F i g ­
u r e s  T e s t  Time S c o re s  an d  I n t e r v i e w  R a t in g s  . . 69

21. C h i-S q u a re  T e s t  o f  In d ep e n d en c e  o f  TAT S c o res
and  I n t e r v i e w  R a t i n g s ......................................................... 70

22. R a t in g s  o f  F iv e  I n t e r v i e w - Q u e s t i o n n a i r e  V a r i a b l e s  123

2 3 . P r o g r e s s iv e  Achievem ent M athem atics  T e s t  Raw
S c o r e s ...............................................................................................123

24.  D i s t r i b u t i o n  o f  Embedded F ig u r e s  Time S c o re s  ( i n
Seconds) f o r  F o u r te e n  D esign s  o v e r  A l l  S u b je c t s  131

25 . C onsensus R a t in g s  o f  F iv e  TAT S t o r i e s  f o r  Each
S u b j e c t ...............................................................................................143

Ix



T ab le Page

2 6 . D i s t r i b u t i o n  o f  S ta n f o r d  B in e t  V o cab u la ry  T e s t
S co res  o v e r  A l l  S u b j e c t s ..............................................  149

2 7 . D i s t r i b u t i o n  o f  F ig u r e  Drawing S co res  o v e r  All"
S u b j e c t s ........................................................................................  151

2 8 . Mean S co res  f o r  TAT.;. F ig u r e  D raw ing, Embedded
F i g u r e s , T o ta l  M athem atics  o v e r  25 S u b je c t s
Who Had t h e  I n t e r v i e w - Q u e s t io n n a i r e  T echn ique  156



MTKEI'IATICAL ABILITY A3 A FUNCTION OF PERCEPTUAL FIELD- 

DEPENDENCY AND CERTAIN PERSONALITY VARIABLES

CHAPTER I  

INTRODUCTION

N a tu re  o f  th e  Problem  

The g e n e r a l  p rob lem  o f  d e te rm in in g  th e  re a so n s  why 

some p e o p le  a r e  more p r o f i c i e n t  i n  m a th em a tic s  th a n  o t h e r s  o f  

seem in g ly  e q u a l  i n t e l l e c t u a l  c a p a c i ty  has l e d  to  v a r io u s  k in d s  

o f  s p e c u l a t i o n .  One l i n e  o f  s p e c u l a t i o n  r e s u l t e d  in  th e  hypo­

t h e s i s  t h a t  t h e  a b i l i t y  to  m a s te r  m athem atics  i s  a  f u n c t i o n  o f  

v a r io u s  p e r s o n a l i t y  c h a r a c t e r i s t i c s .

One aim  o f  t h i s  s tu d y  i s  to  d e te rm in e  w h e th e r  m a th e ­

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

f a c t o r s  d e s ig n a t e d  b y  i n d i v i d u a l s  who have d e a l t  w i th  t h i s  p r o ­

blem ; f u r t h e r  an  a t t e m p t  w i l l  b e  made to  r e l a t e  m a th e m a tic a l  

a b i l i t y  and th e  p e r s o n a l i t y  c h a r a c t e r i s t i c s  to  s t i l l  a n o th e r  

a s p e c t  o f  p e r s o n a l i t y - - p e r c e p t u a l  f i e ld - d e p e n d e n c y .  A m a jo r  

p o r t i o n  o f  t h i s  s tu d y  w i l l  be d e v o te d  to  a  c o n s i d e r a t i o n  o f  

th e  i n t e r - r e l a t i o n s h i p s  among p e r s o n a l i t y  f a c t o r s ,  modes o f  

p e r c e i v i n g ,  and  m a th e m a tic a l  a b i l i t y .

I n  o r d e r  to  u n d e r s ta n d  why one sh o u ld  lo o k  f o r  th e  a -  

bove r e l a t i o n s h i p s ,  i t  i s  h e l p f u l  to  rev iew  th o s e  a r t i c l e s
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which d e a l  w i th  p e r s o n a l i t y - p e r c e p t i o n  r e l a t i o n s h i p s  and  w i th  

th e  r e l a t i o n s h i p s  be tw een  p e r s o n a l i t y  f a c t o r s  and m ath em a ti­

c a l  a b i l i t y .

Im p o rta n ce  o f  th e  Problem

I n  th e  developm ent o f  p sycho logy  as  a  fo rm al  d i s c i ­

p l i n e ,  t h e r e  was a  p r o g r e s s io n  from th e  s tu d y  o f  i s o l a t e d  

p s y c h o l o g ic a l ,  s e n so ry  p r o c e s s e s  to  th e  s tu d y  o f  man a s  an 

i n t e r p r e t i n g ,  i n t e g r a t i n g  o rg an ism . The e a r l y  G e s t a l t  o r  

c o n f i g u r a t i o n a l  p s y c h o l o g i s t s  (36 , 37 , 4 l ,  96) were n o t  co n ­

c e rn e d  p r i m a r i l y  w i th  i d i o s y n c r a c i e s  i n  p e r c e p t i o n .  The 

grow th  o f  p s y c h o a n a ly t i c  p s y c h i a t r y  and  th e  more s e n s i t i v e  

d i a g n o s t i c  in s t r u m e n t s  l i k e  th e  R o rsch ach  t e s t  (7 , 35 , 68) 

r e s u l t e d  i n  th e  p l a c in g  o f  more em phasis on s u b j e c t i v e ,  p e r ­

s o n a l  i n t e r p r e t a t i o n  o f  w hat i s  p e r c e iv e d .

Not much l e s s  th a n  one n o r  more th a n  two d ecad es  ago , 

e x p e r im e n ta l  s t u d i e s  o f  p e r c e p t i o n  and o t h e r  c o g n i t i v e  f u n c ­

t i o n s  w ere  c o n c e rn e d  o n ly  w i th  t r a n s i e n t  needs  o f  th e  p e rs o n  

such  a s  hu nger (3 8 , 74 , 7 5 ) ,  and rew ard  and pun ishm en t (3 0 ,

62 ) .  O th e r  s t u d i e s  were co n ce rn e d  o n ly  w i th  p a r t i a l  a s p e c t s  

o f  p e r s o n a l i t y  f u n c t i o n in g  such  as  judgm ents and  a t t i t u d e s  (3 , 

9 7 ) ,  v a lu e s  (14 , 6I ) , a t t i t u d e s  i n  rem embering (5 ,  39 , 78 ,

20 ) ,  a n d  s o c i a l  f a c t o r s  (4 3 ,  79 , 8 o ) . More r e c e n t l y ,  t h e r e  

have been  s t u d i e s  o f  i n t o l e r a n c e  o f  a m b ig u i ty  (25 ) ,  p e rc e p ­

t u a l  d e fe n s e  ( 4 7 ) ,  and th e  a u t h o r i t a r i a n  p e r s o n a l i t y  ( 2 ) .  

F o l lo w in g  th e s e  r e s e a r c h  a t t e m p t s ,  o r  c o n c u r r e n t  w i th  them, 

a  number o f  a t t e m p ts  have b een  made to  e v a l u a t e  and I n t e g r a t e
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th e  f i n d in g s  o f  p e r c e p t i o n  a n d  p e r s o n a l i t y  (10 , 12, 15, 5 1 ) .

But i t  rem ained  f o r  W itk in  (100) to  i n i t i a t e  th e  f i r s t  

r e a l l y  s y s te m a t ic  e m p i r i c a l  i n v e s t i g a t i o n  o f  t h e  r e l a t i o n s h i p  

b e tw een  b ro ad  f e a t u r e s  o f  th e  p e r s o n a l i t y  and  c h a r a c t e r i s t i c  

ways o f  p e r c e i v i n g .  H is  s tu d y  d i f f e r e d  from p re v io u s  e x p e r ­

im e n ta l  s t u d i e s  w i th  r e s p e c t  to  th e  i n c l u s i v e n e s s  o f  th e  p e r ­

s o n a l i t y  d e s c r i p t i o n  i t  a t t e m p te d .  I t  i s  one o f  th e  f i r s t  

s t u d i e s  to  d e m o n s tra te  an  a s s o c i a t i o n  betw een m ajo r  p e r s o n ­

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

d i v i d u a l ' s  p e r c e p t io n .  A f t e r  e x te n s iv e  i n v e s t i g a t i o n s  w i th  

many d i f f e r e n t  k in d s  o f  p e o p le  th e  i s o l a t i o n  o f  a  s i n g l e ,  

complex p e r c e p tu a l  f u n c t i o n  was acco m p lish ed .

W i t k i n 's  p o i n t  o f  v iew , l i k e  t h i s  w r i t e r ' s  r e s t s  on 

th e  b a s i c  a ssu m p tio n  t h a t  p e r c e p t i o n  an d  p e r s o n a l i t y  a r e  n o t  

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

s t e a d ,  he s e e s  p e r s o n a l i t y  a s  subsuming p e r c e p t i o n ,  t h in k i n g ,  

l e a r n i n g ,  e t c .  H is  s tu d y  a t t e m p te d  to  a c c o u n t  f o r  p e r c e p t i o n  

by r e l a t i n g  i t  to  p e r s o n a l i t y  v a r i a b l e s .

S in c e  t h i s  i n v e s t i g a t i o n  i s  co n ce rn e d  w i th  th e  r e l a ­

t i o n s h i p s  among p e r s o n a l i t y ,  p e r c e p t i o n ,  and  m a th e m a tic a l  a -  

b i l i t y  i t  would be a p p r o p r i a t e  now to  re v ie w  p e r t i n e n t  a r t i ­

c l e s  i n  t h e s e  a r e a s .

F a c to r s  Which A f f e c t  M a th em atica l  Perfo rm ance  

E nv iron m en t. A lth o u g h  l i t t l e  has  been  s a i d  a b o u t  th e  

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

m a th e m a tic s ,  most i n v e s t i g a t o r s  a g re e  t h a t  many c h i l d r e n  have



4

such  d i f f i c u l t y .  F o r  exam ple. B ea r  (6 ,  p .  139) r e p o r t e d  t h a t  

a r i t h m e t i c  c o n t r i b u t e d  to  h a l f  th e  f a i l u r e s  o f  f o u r t h  g rad e  

c h i l d r e n  and  c au se d  d i f f i c u l t i e s  f o r  o v e r  h a l f  th e  p u p i l s  o f  

u p p e r  g ra d e s  and h ig h  s c h o o l .  G u i l e r  (28) i n d i c a t e d  t h a t  a p ­

p ro x im a te ly  o n e - f i f t h  o f  c o l l e g e  e n t r a n t s  l a c k e d  s u f f i c i e n t  

m as te ry  o f  a r i t h m e t i c  f o r  s u c c e s s f u l  c o l l e g e  work.

I n  o r d e r  to  a c c o u n t  f o r  th e  d i f f e r e n c e s  i n  m a th em a ti­

c a l  a b i l i t y  among s t u d e n t s ,  many w r i t e r s  (6 ,  13 , 28 , 3 4 , 46 , 

77) have em phasized  su ch  e n v iro n m e n ta l  f a c t o r s  a s  methods o f  

i n s t r u c t i o n ,  academ ic b a ck g ro u n d , and  s tu d y  h a b i t s .

B e a r  d i s c u s s e d  th e  o r i g i n s  o f  d i f f i c u l t i e s  i n  mathema­

t i c s  a s  stemming from  p o o r  r e a d i n e s s  e x p e r i e n c e s ,  su ch  a s  - 

c o u n t in g  money, and l a c k  o f  la n g u a g e  deve lop m en t;  t h a t  i s ,  

th e  c h i l d  has n o t  y e t  l e a r n e d  th e  c o n c e p t  o f  "m ost, m ore, ma­

n y , same, an d  e q u a l . "  He does a d m it  t h a t  e m o t io n a l  and  s o c i a l  

m a t u r i t y  a r e  needed  f o r  l e a r n i n g ,  b u t  th e s e  a r e  n o t  s t r e s s e d .  

He c o n c e p tu a l i z e d  t h e  prob lem  o f  s t u d e n t s  i n  th e  u p p e r  g ra d e s  

a s  r e s u l t i n g  from " i n c o r r e c t  i d e a s  and  h a b i t s  o r  f a i l u r e  to  

l e a r n  e a r l i e r  fu n d am en ta l  p r o c e s s e s "  (6 ,  p .  155)»

I n  s h o r t .  B e a r ' s  p o i n t  o f  v iew , l i k e  t h a t  o f  so many 

e d u c a to r s ,  seems t o  em phasize  e n v iro n m e n ta l  c a u s e s  f o r  th e  

o r i g i n  and  p e r s i s t e n c e  o f  m a th e m a tic a l  d i s a b i l i t y .  The em­

p h a s i s  i s  on in a d e q u a te  l e a r n i n g  and  e x p e r i e n c e ;  th e  remedy 

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

A b i l i t y . Some i n v e s t i g a t o r s ,  on th e  o t h e r  hand , were 

more c o n te n t  to  s to p  a t  th e  l e v e l  o f  s t a t i s t i c a l  d e s c r i p t i o n
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and  m ere ly  t r i e d  to  d e te rm in e  th e  e x i s t e n c e  o f  v a r io u s  g e n e ra l  

an d  s p e c i f i c  a b i l i t i e s  i n  t h e  i n t e l l e c t i v e  f u n c t i o n in g  o f  th e  

s tu d e n t  (33 , 87 , 88, 1 0 4 ) . Most o f  t h e s e  s t u d i e s  conc lu ded  

t h a t  t h e r e  i s  no such  t h i n g  a s  a  s p e c i a l  a p t i t u d e  f o r  m athe­

m a t ic s  (4 ,  21 , 22 , 31, 7 3 ) .

D e x te r  ( 2 1 ) ,  i n  a  s tu d y  i n v o lv i n g  th e  a d m i n i s t r a t i o n  

o f  a  q u e s t io n n a i r e  and  v a r io u s  t e s t s  o f  a b i l i t y  i n  s c h o o l  sub ­

j e c t s ,  fo u n d  t h a t  on n e i t h e r  e le m e n ta ry ,  s e c o n d a iy ,  n o r  c o l ­

l e g e  l e v e l  was m ath em atics  " e r r a t i c "  o r  s i g n i f i c a n t l y  d i f f e r ­

e n t  from g ra d e s  i n  o t h e r  s u b j e c t s .  She took  i n t o  a c c o u n t  th e  

q u a l i t y  o f  s c h o o l ,  m a jo r s ,  i n t e l l i g e n c e ,  and work h a b i t s .  Her 

p a p e r  was r e p l e t e  w i th  c o r r e l a t i o n a l  a n a ly s e s  o f  o t h e r  s t u ­

d i e s  where m a th em a tic s  was compared w i th  d i f f e r e n t  s c h o o l  su b ­

j e c t s .  F o r  t h e  m ost p a r t ,  c o r r e l a t i o n s  be tw een  m athem atics  

and v e r b a l  i n t e l l i g e n c e  were m o d e ra te ly  h ig h  w i th  a  r a n g e  from 

.3 9  to  .7 2 .

D e x te r  seemed u n sy m p a th e tic  tow ard  th o s e  who c o n s id ­

e re d  th e m se lv e s  n a t u r a l l y  p o o r  i n  m a th e m a tic s ,  and  she won­

d e re d  i f  t h i s  a f f o r d s  them a  g e n t l e r  a l i b i  th a n  does " g e n e r a l  

i n a b i l i t y "  a s  a  s t u d e n t .  I n  th e  o p in io n  o f  t h i s  w r i t e r ,  she  

made some good o b s e r v a t io n s  c o n c e rn in g  what i s  in v o lv e d  i n  th e  

s tu d y  o f  m a th e m a tic s .  M athem atics  r e q u i r e s  more e x a c t  p r e p a ­

r a t i o n ;  b l u f f i n g  th e  t e a c h e r  i s  more d i f f i c u l t ;  you c a n ' t  

" ra v e  on" i n  m a th em a tic s .

I n  s h o r t ,  i t  was D e x t e r ' s  o p in io n  t h a t  m athem atics  a -  

b i l i t y  i s  a  g e n e r a l ,  and n e t  a  s p e c i f i c  endowment. T hus, f o r
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h e r ,  g e n e r a l  endowment i s  what i s  needed f o r  s u c c e s s f u l  work 

i n  m ath em atics  a s  w e l l  a s  i n  o t h e r  s u b j e c t s .

Ju d g in g  from  th e  p rep o n d e ran ce  o f  f o r e i g n  a r t i c l e s  - 

c i t e d  i n  a b s t r a c t s  o f  p s y c h o lo g ic a l  s t u d i e s  d u r in g  th e  y e a r s  

1934-1940 , t h e r e  a p p e a re d  a  t r e n d  o f  th in k in g  q u i t e  d i f f e r e n t  

from  th e  c o n te n t io n s  o f  th e  g e n e r a l - f a c t o r  t h e o r i s t s  and  o f  

th o s e  who spoke o f  e n v iro n m e n ta l  l e a r n i n g  f a c t o r s .  These w r i ­

t e r s  (8 ,  11 , 23 , 64, 66, 67 , 7 6 ) p o in te d  to  s p e c i a l  c a s e s  o f

m a th e m a tic a l  g e n iu s ,  s u p e r i o r  a b i l i t y  i n  f a m i l i e s  and c e r t a i n  

r a c i a l  g ro u p s ,  and  h e r e d i t a r y  ty p e s .

P e r s o n a l i t y . Only a v e ry  sm a ll  group o f  p sy c h o lo ­

g i s t s  have s p e c u la te d  on th e  e x i s t e n c e  o f  p o s s i b l e  p e r s o n a l ­

i t y  v a r i a b l e s  w hich  m igh t b e  a s s o c i a t e d  w i th  m a th e m a tic a l  a -  

b i l i t y  o f  s tu d e n t s  i n  g e n e r a l ;  however, t h e s e  p s y c h o lo g is t s  

have n o t  p u t  t h e i r  i d e a s  to  e m p i r ic a l  t e s t .

Over t h i r t y  y e a r s  ago t h e r e  were two s t u d i e s  which em­

p lo y e d  p e n c i a l  and  p a p e r  t e s t s  to  e x p lo re  p o s s i b l e  e x i s t i n g  

r e l a t i o n s h i p s  be tw een m athem atics  and p e r s o n a l i t y .  Chambers 

( 19 ) employed th e  P r e s s y  X-0 T e s t  w i th  400 c a s e s  and  found  a  

s i g n i f i c a n t  r e l a t i o n s h i p  betw een s ta te m e n ts  o f  p e r s o n a l i t y  

t r a i t s  and academ ic s u c c e s s .  F o r  g i r l s ,  F lem ing  (24) was n o t  

a b l e  to  d e m o n s tra te  an y  r e l a t i o n s h i p  betw een ach iev em en t i n  

m a th em atics  and  tem peram ent a s  m easured by an a d a p t a t i o n  o f  

th e  Downey W il l  Temperament S c a le .  The l a c k  o f  r e l a t i o n s h i p  

h e ld  f o r  b o th  j u n i o r  and s e n i o r  h ig h  sc h o o l  l e v e l s .

Almost a  decade  l a t e r ,  P%rry (54) found  t h a t  i n t e l l i ­

g e n ce ,  a s  m easured  by  th e  Am erican C o l le g e  E n tra n c e  T e s t ,
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p la y e d  a  v e ry  sm a ll  r o l e  i n  p r e d i c t i n g  m ath em atics  g rad e s  o f  

c o l l e g e  s tu d e n t s  when th e  i n t e l l i g e n c e  m easure  vas u sed  i n  

co m b in a t io n  w i th  s t a n d a r d i z e d  t e s t s  o f  m a th e m a tic s .  However, 

he d id  f i n d  t h a t  p e r s o n a l i t y ,  a s  m easured  by  th e  Purdue P e r ­

s o n a l i t y  R a t in g  S c a le ,  was a  v e ry  s t r o n g  p r e d i c t o r  o f  m ath e ­

m a t ic s  nm rks, and he c o n c lu d ed  t h a t  i t  d e s e rv e s  a  p la c e  w i th  

o r  above some o f  th e  s t a n d a r d i z e d  t e s t s  a s  a  p r e d i c t o r .  He 

o b ta in e d  a  c o r r e l a t i o n  o f  .52  be tw een  f i r s t  y e a r  c o l l e g e  

m athem atics  g ra d e s  and  p e r s o n a l i t y .  S i m i l a r l y ,  he found a  

c o r r e l a t i o n  o f  .3 ^  betw een th e  Iowa M athem atics  T e s t  and p e r ­

s o n a l i t y .  U n f o r tu n a t e ly ,  nowhere i n  h i s  s tu d y  d i d  he e l a b o r ­

a t e  on what a s p e c t  o r  a s p e c t s  o f  p e r s o n a l i t y  he was c o n s i d e r ­

in g .  Nor d id  he in fo rm  th e  r e a d e r  o f  t h e  m eaning o f  th e  s c o r e  

on th e  p e r s o n a l i t y  t e s t .  He m e re ly  e x p la in e d  t h a t  p e r s o n a l i t y  

i s  t h a t  which i s  m easured  by th e  r a t i n g  s c a l e  w hich  he em­

p lo y e d .  He d id  n o t  e x p la in  how he s c o re d  t h i s  t e s t .  I n s p e c ­

t i o n  o f  th e  s c a l e  r e v e a l s  t h a t  n a iv e ly  te rm ed  i te m s  were to  

be  r a t e d  w i th o u t  a d e q u a te  d e f i n i t i o n  o f  t h e  p o i n t s  a lo n g  th e  

continuum . F iv e  t e a c h e r s ,  f i v e  c i t i z e n s  o f  th e  hometown o f  

th e  s t u d e n t ,  f i v e  s t u d e n t s ,  and  th e  s t u d e n t  h im s e l f  c o n t r i ­

b u t e d  to  th e  s i x t e e n  r a t i n g s  o f  th e  t e n  d i f f e r e n t  t r a i t s  on 

th e  s c a l e .  T r a i t s  were l a b e l l e d  w i th  such  term s a s  " g ro u c h y ," 

" l a z y , "  " h e l p f u l , "  and  th e  l i k e .  No s a t i s f a c t o r y  e v id e n ce  o f  

th e  r e l i a b i l i t y  and  v a l i d i t y  o f  th e s e  s c o r e s  o b ta in e d  from th e  

r a t i n g  s c a l e  was g iv e n .

A d le r  (1) drew upon h i s  e x p e r ie n c e  w i th  p a t i e n t s  an d
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i n d i c a t e d  t h a t  t h e  k in d  o f  c h i l d  who i s  c h a r a c t e r i s t i c a l l y  

p a s s iv e  and  s i t s  h ack  w a i t i n g  f o r  s e c u r i t y  from o t h e r s  and  

from th e  o u t s id e  w i l l  have t r o u b l e  w i th  m a th e m a tic s .  F o r  t h i s  

c h i l d  e v e ry  o t h e r  sc h o o l  s u b j e c t  w i l l  a p p e a r  e a s i e r  th an  

m a th e m a tic s .  A d le r  s t r e s s e d  t h a t  m athem atics  r e q u i r e s  more 

indepen dence  i n  t h in k i n g  and r e a s o n in g  b e c a u se  i t  i s  n o t  r e ­

l a t e d  e a s i l y  to  o t h e r  s u b j e c t s .  I n  t h i s  s u b j e c t  th e  c h i l d  i s  

l e f t  e n t i r e l y  to  h im s e l f  and  on h i s  own i n i t i a t i v e .  T h e re ­

f o r e ,  a  pampered, o v e r ly  d e p en d e n t  c h i l d  f i n d s  m athem atics  

u n du ly  d i f f i c u l t .

A lth o u g h  A d le r  d id  n o t  ig n o r e  th e  f a c t  t h a t  some t h e ­

o r i s t s  had p o in te d  to  n a t u r a l  endowment a s  a  re q u i re m e n t  f o r  

s u c c e s s  i n  m a th em a tic s ,  be was much more em phatic  a b o u t  a t t i ­

t u d e s .  He i n d i c a t e d  t h a t  i f  a  t e a c h e r  b e l i e v e d  i n  th e  co n ­

c e p t  o f  a  n a t u r a l  t a l e n t  f o r  m a th em a tic s ,  th e n  he would r e ­

g a rd  th o s e  who seem l e s s  g i f t e d  a s  bad  and c o n s e q u e n t ly  would 

w ithd raw  h i s  e f f o r t s .  A d le r  n o te d  t h a t  t h i s  was o f t e n  th e  

c a se  i n  sc h o o ls  f o r  g i r l s  where b o th  t e a c h e r s  and s tu d e n ts  

came to  th e  c o n c lu s io n  t h a t  g i r l s  were n o t  s u i t e d  f o r  m a th e ­

m a t ic s  and a c c e p te d  th e  " f a t e . "  T h is  phenomenon o f  f a t a l i s ­

t i c  b e l i e f  i n  th e  c o n ce p t  o f  in b o r n ,  s p e c i a l  a p t i t u d e s  was a l ­

so d e s c r ib e d  a s  r e l a t i n g  to  boys and  to  c h i l d r e n  who p o in te d  

to  t h e i r  p a r e n t s  who have been  p o o r  i n  m a th e m a tic s .  S i m i l a r ­

l y ,  a  s u c c e s s  o f  a  boy i n  t h i s  s u b j e c t  may h a s te n  to  make h i s  

b r o t h e r  g iv e  up th e  c o n t e s t  be tw een  th e  s i b l i n g s  and  s u b s e ­

q u e n t ly  e x p e r ie n c e  th e  d e p r i v a t i o n  o f  s e c u r i t y  t h a t  comes
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w ith  m a s te ry  o f  num bers.

L ik e  A d le r ,  B ear s t a t e d  e m p h a t ic a l ly  t h a t  i n  any  o f

th e  c a u se s  o f  d i f f i c u l t y  i n  d e a l in g  w i th  m ath em atics  stem

from  th e  a t t i t u d e s  o f  a d u l t s  i n  th e  y o u n g s t e r ' s  l i f e .

W hile p a r e n t s  may a t  t im es  ta k e  f a i l u r e  i n  a r i t h ­
m e tic  p h i l o s o p h i c a l l y  and excuse  i t  b e c a u se  "he 
t a k e s  a f t e r  h i s  m o th e r ,"  o r  "has no head f o r  f i g u r e s . "  
th e y  a r e  a s  l i k e l y ,  e s p e c i a l l y  i n  t h e  c a s e  o f  r e a d in g  
and s p e l l i n g  to  r e g a r d  i t  a s  subnorm al o r  p e r v e r s e .  
I n v id io u s  com parisons a r e  made w i th  s i b l i n g s  and 
f r i e n d s .  The c h i l d  i s  blamed f o r  n o t  w o rk in g  h a r d e r ,  
and i n  r i d i c u l e  he i s  c a l l e d  s t u p i d ,  l a z y ,  o r  a  f o o l .  
Between h a v in g  d i f f i c u l t y  w i th  th e  s u b j e c t  and  th e  r e ­
a c t i o n  o f  o t h e r s  to  l i is  d i f f i c u l t y ,  i t  i s  sm a ll  wonder 
t h a t  t h e  l e a r n e r  co m p en sa te s ,  r a t i o n a l i z e s  o r  a c c e p t s  
h im s e l f  a s  i n f e r i o r ,  and w i t h a l  f e e l s  t h a t  e f f o r t  to  
im prove i s  f u t i l e  (6 ,  p p . 1 3 9 - l4 o ) .

B e a r ' s  rem arks  seem to  be  more an  e x p la n a t io n  o f  how a  s i t ­

u a t i o n  i s  a g g ra v a te d  th a n  o f  how i t  d e v e lo p s .  I n  a d d i t i o n ,  

he ten d e d  n o t  to  se e  t h e s e  s tu d e n ts  a s  h a v in g  any  s p e c i a l  

group  o f  p e r s o n a l i t y  c h a r a c t e r i s t i c s ,  a l th o u g h  he d id  su g ­

g e s t  t h a t  th e y  have p o o r  s e l f - e s t e e m  and f e e l  h e l p l e s s .

Levy (4 0 ) ,  on th e  o t h e r  hand, r e l a t e d  dependency to  

o v e r p r o t e c t i o n .  Ke co n c lu d ed  t h a t  th e  o v e r p r o t e c t e d  c h i l d  

was r e l a t i v e l y  s u p e r i o r  i n  lan g u ag e  s k i l l s ,  such  as  r e a d in g  

and v o c a b u la ry ,  b u t  n o t  i n  a r i t h m e t i c .  He e x p la in e d  t h i s  d i f ­

f e r e n c e  i n  a b i l i t i e s  i n  s e v e r a l  ways. F i r s t  o f  a l l ,  he p o i n t ­

ed  o u t  t h a t  t h e  o v e r p r o t e c t e d  c h i l d  had an  a d v a n ta g e  i n  l a n g ­

uage  s k i l l s  becau se  o f  h i s  c lo s e  a s s o c i a t i o n  and  i d e n t i f i c a ­

t i o n  w i th  t h e  m othe r .  S eco n d ly ,  th e  f a c t  t h a t  o v e r p r o t e c t e d  

c h i l d r e n  do n o t  become members o f  c l o s e - k n i t  p e e r  g roups a l s o  

a i d s  la n g u a g e  dev e lopm en t. The dynamics o f  p e e r  groups r e ­
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s u i t  i n  th e  developm ent o f  a  lan g u a g e  which i s  u n iq u e  to  

g roup  and i n  r e s i s t a n c e  to  th e  a c c e p ta n c e  o f  a d u l t - i n i t i a t e d  

lan g u a g e  fo rm s . S in c e  t h e  o v e r p r o t e c t e d  c h i l d  i s  r a t h e r  i s o ­

l a t e d  from p e e r  g ro u p s ,  he has no s u p p o r t  f o r  r e s i s t i n g  a d u l t -  

i n i t i a t e d  langu age  fo rm s .  As a  r e s u l t ,  he a c c e p t s  t h e  a d u l t  

la n g u a g e  and  shows e a r l y  lan g u a g e  p r o f i c i e n c y .  Levy a l s o  ob ­

s e r v e d  t h a t  m others  who coached  t h e i r  sons w i th  t h e i r  home­

work had to  le a v e  th e  a r i t h m e t i c  p rob lem s to  th e  c h i l d  i n  t h e  

more advanced  g rad es  b e c a u se  th e y  found  th e  work beyond them. 

The more a g g r e s s iv e  o v e r p r o t e c t e d  boy showed l e a s t  i n t e r e s t  

i n  s u b j e c t s  w hich gave him d i f f i c u l t y ,  p r e f e r r i n g  to  concen­

t r a t e  h i s  a t t e n t i o n  on th o s e  w hich came more e a s i l y .

F o r  Levy, a r i t h m e t i c  was s e e n  a s  b e in g  t h e  m ost p u r e ly  

d i s c i p l i n a r y  o f  sc h o o l  s u b j e c t s .  C h i ld r e n  who w ere  more i n ­

d e p e n d e n t ,  p la y e d  w i th  o t h e r  c h i l d r e n ,  and w ere s e n t  on e r ­

ra n d s  in v o lv in g  some c o m p u ta t io n  were o b se rv e d  to  have more 

e x p e r ie n c e  w i th  number c o n c e p ts .  T h is  e x p e r ie n c e  would g iv e  

them an  a d v an tag e  o v e r  t h e  o v e r p r o t e c t e d  c h i l d .  Levy f e l t ,  

how ever, t h a t  t h e  above i n f e r e n c e s  were o n ly  s u g g e s t io n s  f o r  

t h e  a c c u m u la t io n  o f  f u r t h e r  d a ta  on t h i s  p o i n t .

Levy a l s o  compared a  l a r g e  group  o f  o v e r p r o t e c t e d  

c h i l d r e n  w i th  a  l a r g e  c h e c k  group o f  369  c a s e s  from a  c h i l d  

g u id an c e  i n s t i t u t e ,  a  s p e c i a l - s c h o o l  group o f  150 j u v e n i l e  

a c t o r s  and  o t h e r  p r o f e s s i o r  c h i l d r e n ,  and a  group  o f  l 4  r e ­

j e c t e d  c h i l d r e n .  Only t h e  group o f  r e j e c t e d  c h i l d r e n  showed 

l e s s  r e t a r d a t i o n  i n  a r i t h m e t i c  th a n  i n  r e a d in g .  Of th e  r e -
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m aln in g  g ro u p s ,  th e  o v e r p r o t e c t e d  shoved th e  h i g h e s t  d i s c r e ­

pancy  o f  r e a d in g  s k i l l  and  a r i t h m e t i c a l  a b i l i t y .  Levy d id  

n o t  d e m o n s tra te  t h a t  th e  p e rfo rm an ce  i n  m athem atics  o f  o v e r ­

p r o t e c t e d  c h i l d r e n  vas v o r s e  th a n  t h a t  o f  o t h e r  c h i l d r e n ;  hov- 

e v e r ,  he d id  d e m o n s tra te  t h a t  th e  p e rfo rm ance  i n  m athem atics  

ox* o v e r p r o t e c t e d  c h i l d r e n  v as  n o t  a s  good a s  vas t h e  r e a d in g  

p e rfo rm an ce  o f  such  c h i l d r e n .

P la n k  and  P la n k  ( 5 9 ) j i n  t h e i r  e x te n s iv e  r e v i e v  o f  a u ­

t o b io g r a p h ie s  o f  famous p e r s o n s ,  r e v e a l e d  some s t r i k i n g  s im i ­

l a r i t i e s  to  th e  n o t io n s  o f  Levy i n  t h e i r  c o n c e p t io n  o f  th e  i n ­

vo lvem en t o f  t h e  m other a s  a  f a c t o r  r e l a t e d  t o  d i f f i c u l t y  i n  

m a th e m a tic s .  They c o n c lu d e d ,  " i n  o r d e r  to  move on i n t o  a  

v o r l d  o f  o r d e r l y  symbols from  a  v o r l d  o f  o b j e c t s ,  one has to  

d e ta c h  o n e s e l f  from  th e  most lo v e d  o b j e c t  f i r s t "  (59 j P* 2 8 6 ) .  

The " o b j e c t , " i n  t h e i r  t h in k i n g ,  vas  t h e  m o th e r  i n  t h e  f a m i ly ,  

v h i l e  t h e  " v o r ld  o f  sym bols" r e f e r r e d  to  m a th e m a tic s .  They 

i n d i c a t e d  t h a t  men d e v o te d  to  t h e i r  m others  ( e . g . ,  S e r g e i  Ak- 

s a k o f f ,  W inston  C h u r c h i l l )  fo u n d  m athem atics  v e ry  d i f f i c u l t ;  

on th e  o t h e r  hand, men v i t h o u t  s t r o n g  m a te rn a l  t i e s  ( e . g . ,

A. A. M ilne  an d  John  T rum bull)  found  m athem atics  e a s y .  I n  

sum m arizing  t h e i r  c o n c e p t io n s ,  th e  a u th o r s  s t a t e d ;

T h ere  i s  f i r s t  o f  a l l ,  t h e  l o s s  o f  a  r e l a t i o n s h i p  
to  th e  m other  and  th e  c a t h e x i s  o f  m a th e m a tic a l  i n ­
t e r e s t .  T here  i s  a l s o  th e  r o l e  o f  t h e  g u id in g  o l d e r  
male f i g u r e ,  v h ic h  ve s h a l l  se e  i n  i t s  g r ^ a t  im por­
ta n c e  i n  th e  a u to b io g r a p h ie s  o f  vomen. T here  i s  f i n ­
a l l y  a  t i e - u p  b e tv e e n  m a th e m a tic a l  p ro v e s s  and a g ­
g r e s s i o n  to v a r d  a u t h o r i t y  f i g u r e s  (59 , p .  286 ) .

The a u th o r s  c o n c lu d ed  t h a t  a f t e r  s e v e r in g  th e  dependency t i e s
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w ith  th e  m o th e r ,  c h i l d r e n  d i s p l a y  g r e a t e r  com petence i n  m athe­

m a t i c s .  I t  was p ro p o se d  t h a t  d o in g  m athem atics  r e q u i r e d  m ani­

p u l a t i o n ,  d i s s e c t i o n ,  an d  d e s t r u c t i o n  o f  f i g u r e s .  The a u th o r s  

p o in te d  o u t  t h a t  a g g r e s s io n  c o u ld  b e  h a rn e s s e d  by b e in g  tu r n e d  

a g a i n s t  a b s t r a c t i o n s  r a t h e r  th a n  human b e in g s .  They c o n c lu d ­

ed ,  t h e r e f o r e ,  t h a t  one c o u ld  f i n d  e x p re s s io n  o f  a g g re s s io n  

w i t h  p a r a l l e l  m a th e m a tic a l  i n t e r e s t ,  e s p e c i a l l y  from i n d i v i ­

d u a ls  who d e v e lo p  a  d e s i r e  to  "mold th e  m s . te r ia l  w orld  to  

t h e i r  w i l l . "  They e l a b o r a t e d  t h i s  p o i n t  by  d i s c u s s i n g  such  

men a s  P i o r e l l o  L a g u a rd ia ,  Chaim Weizman, Abraham L in c o ln ,  and 

N apoleon B o n a p ar te  who had to  f i g h t  t h e i r  way up i n  l i f e .

These w r i t e r s  saw a  more c l e a r  and  s im p le  p a t t e r n  e -  

m erg lng  from th e  memories o f  women m a th e m a tic ia n s .  The few 

who had a  g r e a t  i n t e r e s t  i n  m a th em atics  made a  s t r o n g  i d e n t i ­

f i c a t i o n  w i th  a  m a sc u l in e  f i g u r e  i n  t h e i r  l i v e s .  P a r a l l e l  

w i t h  t h i s  seemed to  go a  la c k  o f  fem in in e  i d e n t i f i c a t i o n  o r  

c o n f l i c t  a ro und  i t .  They e l a b o r a t e d  t h i s  p o i n t  by d i s c u s s i n g  

su ch  p e o p le  a s  Madame C u r ie  and  Sonya K ova lev sky . The a u th o r s  

s p e c i f i e d  t h a t  e s t ra n g e m e n t  from  b o th  m o ther and  f a t h e r  engen­

d e re d  a  f l i g h t  i n t o  a b s t r a c t i o n  and  a c o m p le te  s t a g n a t io n  i n

t h e  f i e l d  o f  m a th em a tic s .  They s u p p o r te d  t h i s  c o n c lu s io n  by

d i s c u s s i n g  o b s e r v a t io n s  o f  o t h e r  w r i t e r s  who r e p o r t e d  c a s e s  

o f  l i g h t n i n g  c a l c u l a t o r s  who w ere  a u t i s t i c  o r  s c h iz o p h r e n ic .  

F i n a l l y ,  t h e s e  i n v e s t i g a t o r s  i n d i c a t e d  th e  need  f o r  more s t u ­

d i e s  i n  t h i s  a r e a :

O b s e rv a t io n s  o f  c h i l d r e n  i n  s c h o o l  t e n d  to  su p p o r t
th e  im p re s s io n s  g a in e d  from a  l a r g e  number o f  a u to -
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b io g r a p h i e s .  I t  would be v e ry  d e s i r a b l e  to  c o l l e c t  
more c l i n i c a l  m a t e r i a l  on th e  e m o tio n a l  co n co m m ittan ts  
o f  m a th e m a tic a l  i n t e r e s t  a n d  a b i l i t y ,  b o th  th ro u g h  t h e  
s tu d y  o f  a d u l t s  and  c h i l d r e n  i n  t r e a tm e n t ,  and e s p e ­
c i a l l y  th ro u g h  th e  s tu d y  o f  c h i l d r e n  i n  t h e i r  ed u ca ­
t i o n a l  s e t t i n g s  (59 , p .  2 9 2 ) .

Not o n ly  has th e  prob lem  o f  e m o tio n a l  f a c t o r s  and  

m ath em atics  been  c o n s id e r e d  by th e  p s y c h o l o g i s t ,  b u t  i t  has 

a l s o  been  a  s u b j e c t  f o r  d i s c u s s i o n  i n  th e  n a t i o n ' s  new spapers  

a n d  m agaz ines . F o r  exam ple , S a lv a d o r i  ( 7 2 ) ,  a  p r o f e s s o r  o f  

m a th e m a tic s ,  w ro te  an  a r t i c l e  w hich d i s c lo s e d  h i s  e a r l y  h a ­

t r e d  f o r  m a th e m a tic s .  M athem atics  was d e s c r ib e d  a s  b e in g  a  

k in d  o f  m ix tu re  o f  i n f a l l i b i l i t y ,  i n c o m p r e h e n s i b i l i t y ,  and  

a u t h o r i t y  t o  th e  c h i l d  who was b e in g  t a u g h t  th e  s u b j e c t .  He 

s p e c u la t e d  a b o u t  i t s  r e l a t i o n s h i p  to  th e  k in d  o f  home from 

w hich  th e  c h i l d  comes. More s p e c i f i c a l l y ,  he s u g g e s te d  t h a t  

boys who have t r o u b l e  i d e n t i f y i n g  w i th  t h e i r  f a t h e r ' s  a u t h o r ­

i t y  o r  boys who a r e  o v e r p r o t e c t e d  by t h e i r  m o thers  were l i k e ­

l y  to  have d i f f i c u l t y  w i th  t h i s  s u b j e c t .

R o se n fe ld  (71) s u s p e c te d  t h a t  m ales  who w ere  somehow 

l a c k in g  i n  m a tu re ,  m a sc u l in e  components o f  p e r s o n a l i t y  w ould  

be  p o o r  i n  m a th em atics  a b i l i t y .  C o n se q u e n tly ,  a  p r e l i m i n a r y  

i n v e s t i g a t i o n  o f  119 m ale c o l l e g e  freshm en  was c o n d u c te d ;  a  

s u b s t a n t i a l l y  h ig h  c o r r e l a t i o n  o f  .62  betw een m a s c u l in i t y  and  

s u c c e s s  i n  m ath em atics  was fo u n d . I n  t h i s  s tu d y  th e  Terman 

and  M iles  A t t i t u d e - l n t e r e s t  T e s t  (86) was u sed  s i n c e  i t  i s  a  

t e s t  which v a l i d l y  d i f f e r e n t i a t e s  be tw een  men and vomen.

One o f  th e  few q u a n t i t a t i v e  s t u d i e s  i n  th e  a r e a  o f  

m athem atics  and p e r s o n a l i t y  was by C a t t e l l  (1 8 ) .  I n  s tu d y in g
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123 aSTP c a n d i d a t e s ,  he a n a ly z e d  t h e i r  Army A lpha i n t e l l i ­

gence t e s t  s c o r e s  and  M athem atics G ra d u a te  R ecord  E xam ina tion  

s c o r e s .  He a l s o  o b ta in e d  r a t i n g s  on 35 p e r s o n a l i t y  t r a i t  

c l u s t e r s .  C a t t e l l  d i s c o v e r e d  t h a t  m a th em a tic s  a n d  v e rb a l  

s k i l l s  c o r r e l a t e d  a b o u t  .45 w ith  g e n e r a l  a b i l i t y  and  .4o w ith  

c h a r a c t e r  i n t e g r a t i o n .  He su g g e s te d  t h a t  m ath em atics  a b i l i t y  

was r e l a t e d  to  su rg e n cy  ( i . e . ,  b e in g  c h e e r f u l ,  s o c i a b l e ,  q u ick  

w i t t e d )  an d , n e g a t i v e l y ,  to  th e  f a c t o r  o f  dominance i n  th e  

p e r s o n .

C a t t e l l  f e l t  t h a t  f u r t h e r  r e s e a r c h  would b e  needed 

c o n c e rn in g  th e  r e l a t i o n s  be tw een  p e r s o n a l i t y  and  a c t u a l  a t ­

ta in m e n t  i n  m athem atics  s k i l l s .  He a l s o  b e l i e v e d  t h a t  i t  

would be n e c e s s a r y  to  d e te rm in e  th e  e x t e n t  o f  t h e s e  r e l a t i o n ­

s h ip s  a s  th e y  m igh t a r i s e  th ro u g h  c o n n e c t io n s  w i t h  g e n e t ic  i n ­

t e r e s t  and  e n v iro n m e n ta l  i n f l u e n c e s .

U n l ik e  D e x te r  (2 1 ) ,  he o b ta in e d  some u n e x p e c te d  low 

c o r r e l a t i o n s  be tw een  i n t e l l i g e n c e  and h i s  two ach iev em en t mea­

s u r e s ,  m athem atics  an d  v e r b a l  a b i l i t i e s .  F o r  m a th e m a tic s ,  t h e  

c o r r e l a t i o n  c o e f f i c i e n t  was . 35 , and f o r  v e r b a l  a b i l i t y  t h e r e  

was a  c o r r e l a t i o n  c o e f f i c i e n t  o f  .46. C o n se q u e n tly ,  i t  was 

n o t  s u r p r i s i n g  f o r  C a t t e l l  t o  f i n d  t h a t  p a r t i a l l i n g  o u t  o f  i n ­

t e l l i g e n c e  d id  n o t  re d u c e  to  zero  th e  c o r r e l a t i o n  betw een 

th e s e  two a b i l i t i e s .  Nor d id  p a r t i a l l i n g  o u t  re d u c e  to  zero  

th e  c o r r e l a t i o n s  o f  th e s e  a b i l i t i e s  w i th  th e  many p e r s o n a l i t y  

t r a i t s  w hich  were a p p r e c i a b ly  r e l a t e d  to  i n t e l l i g e n c e .

C a t t e l l  had a  r a t h e r  un ique  f i n d i n g  and i n t e r p r e t a t i o n .
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He fo u n d  t h a t  m athem atics  and low dominance o f  p e r s o n a l i t y

w ere  r e l a t e d  s l i g h t l y .  He i n t e r p r e t e d  t h i s  to  mean

. . . t h a t  th e  i n d i v i d u a l  l a c k in g  in  s o c i a l  dominance 
and  m a n i f e s t in g  th e  la c k  o f  s e l f - c o n f i d e n c e  which 
th e  q u e s t i o n n a i r e  shows to  e x i s t  on th e  i n t r o s p e c t i v e  
s i d e  o f  t h i s  p a t t e r n  i s  b o th  l e s s  l i k e l y  to  g e t  o u t  
o f  p a t i e n c e  w i th  th e  r i g i d ,  i n t r a c t a b l e ,  d e l i b e r a t i o n s  
o f  m ath em atics  and  more l i k e l y  to  welcome th e  c o m fo r t ­
i n g  c e r t a i n t y  o f  th e  a l l - e m b r a c in g  sy s tem . F o r  t h e  
h ig h  dominance i n d i v i d u a l  a s  o u r  c o r r e l a t i o n s  show, i s  
n o t a b ly  h e a d s t ro n g  and i m p a t i e n t ,  w h i le  th e  low dom­
in a n c e  i n d i v i d u a l  seek s  som eth ing  g r e a t e r  th a n  him­
s e l f  on which he can  l e a n  ( l 8 ,  p .  4 8 ) .

From a  somewhat d i f f e r e n t  p o i n t  o f  v iew , i t  would seem 

to f o l lo w  t h a t  p e o p le  who a r e  u n a s s e r t i v e  and h ig h ly  " f i e l d -  

d e p e n d e n t ,"  i n  W i t k i n 's  (100) c o n c e p t io n ,  would b e  b e t t e r  i n  

m a th e m a tic s .  I f  t h i s  i s  a  r e a s o n a b le  t r a n s l a t i o n ,  th e n  C a t ­

t a i l ' s  o p in io n  would be a t  v a r i a n c e  w i th  th e  t h e o r e t i c a l  n o ­

t i o n s  o f  t h i s  p a p e r  a s  w e l l  a s  w i th  t h e  m a j o r i t y  o f  o t h e r  w r i ­

t e r s .  C a t t e l l  s t a t e d  f u r t h e r  t h a t  th e  e x i s t e n c e  o f  a  r e l a ­

t i o n s h i p  betw een cy c lo th y m ia  and m a th e m a tic a l  a b i l i t y  r a n  

c o n t r a r y  to  th e  c l i n i c a l  o b s e r v a t io n  t h a t  s c h i z o i d  p e o p le  

were good in  m a th em a tic s .  However, he a d m i t te d  t h a t  t h e r e  was 

c o n v in c in g  e v id e n ce  f o r  a  p rep o n d e ran c e  o f  pykn ic  body b u i l d  

ty p e s  among m a th e m a tic ia n s .  One wonders i f  C a t t e l l ' s  a rgum en t 

became too  vague when he l o o s e l y  t i e d  t o g e t h e r  such  c o n c e p ts  

a s  "cy c lo th y m ia"  and  "dom inance ."

A l l  i n  a l l ,  C a t t e l l ' s  f i n d in g s  and  t h e o r i z i n g  a p p e a re d  

to  be i n  c o n t r a d i c t i o n  to  some o f  th e  t h e o r e t i c a l  f o r m u la t io n s  

o f  t h i s  p a p e r  and  o f  most o t h e r  w r i t e r s .  I t  was hoped t h a t  

t h i s  i n v e s t i g a t i o n  would s e rv e  to  u n d e r l i n e  th e  i s s u e s  more 

c l e a r l y .
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R e g a rd le s s  o f  C a t t e l l ’s s p e c i f i c  f i n d i n g s ,  h i s  o v e r a l l  

c o n c lu s io n  was t h a t  t h e r e  e x i s t s  a  r e l a t i o n s h i p  betw een  a b i l ­

i t y  a n d  p e r s o n a l i t y .

The g e n e r a l  manner i n  which th e  p r o f i l e  o f  lo a d in g s  
found  i n  p u re  p e r s o n a l i t y  r e s e a r c h  p e r s i s t  i n  th e  
c o r r e l a t i o n s  w i th  a b i l i t i e s ,  o f f e r s ,  i n c i d e n t a l l y ,  
a d d i t i o n a l  c o n f i r m a t io n  o f  th e  r e a l  e x i s t e n c e  o f  
th e  p e r s o n a l i t y  f a c t o r  a s  f u n c t i o n a l  u n i t i e s  ( l 8 , 
p .  4 8 5 ) .

As f o r  more o r th o d o x  p s y c h o a n a ly t i c  l i t e r a t u r e  on t h i s  

s p e c i a l  p ro b lem , l i t t l e  has been  w r i t t e n ,  b u t  f l a n k  and  f l a n k  

(5 9 ) r e f e r r e d  to  s e v e r a l  a r t i c l e s  i n v o lv in g  c a s e  s t u d i e s  c o n ­

c e r n in g  t h e  u n c o n sc io u s  sym bolic  m eaning o f  c e r t a i n  num bers, 

and  how t h i s  m eaning may i n t e r f e r e  w i th  l e a r n i n g .

C o n s id e r a t io n  a t  t h i s  p o i n t  may be  g iv e n  to  some o f  

t h e  more r e c e n t  p e r s o n a l i t y  t h e o r i s t s  who have a t t e m p te d  t o  

comprehend th e  developm ent o f  p e r s o n a l i t y  and  th e  a b i l i t y  to  

t h in k  m a th e m a t ic a l ly  i n  te rm s o f  a  c o n c e p t  o f  " d i f f e r e n t i a ­

t i o n .  "

Developm ent o f  d i f f e r e n t i a t i o n . f e r s o n a l i t y  t h e o r i s t s  

such  a s  f i a g e t  ( 5 5 ) ,  S u l l i v a n  (8 4 ) ,  and Murphy (49) c h a r a c t e r ­

i z e d  t h e  e a r l i e s t  y e a r s  o f  th e  c h i l d  w i th  te rm s such  a s  "ego ­

c e n t r i c , "  " p r o t o t a x i c , " o r  " u n d i f f e r e n t i a t e d . "  A cco rd ing  to  

f i a g e t  (56 ) th e  i n f a n t  i n  t h i s  s t a g e  does n o t  c o n s id e r  him­

s e l f  a s  one t h in g  among many b u t  o n ly  c o n c e iv e s  o f  t h in g s  i n  

r e l a t i o n  to  h i s  own a c t i o n s .  A lthough  th e  c h i l d  i s  s e e n  a s  

a d m i t t i n g  " th e  perm anence o f  c o n c r e t e  o b j e c t s  i n  th e  w o r ld  o f  

im m edia te  e x p e r ie n c e ,  he r e a l l y  has  no i d e a  o f  t h e  c o n s e r v a ­

t i o n  o f  m a t t e r ,  w e ig h t ,  o r  movement, n o r  even  any  c o n c e p t io n
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o f  l o g i c a l  o r  n u m e r ic a l  g roup s"  (5 6 , p .  I 67) .  P i a g e t  s t a t e d  

t h a t  a b i l i t y  to  d e a l  w i th  q u a n t i t i e s  and  m a th e m a tic a l  con cep ­

t i o n s  must a w a i t  th e  developm ent o f  th e  c h i l d  i n t o  a  more ma­

t u r e  i n t e l l i g e n t  i n d i v i d u a l  who has succeeded  i n  " s tem ing  th e  

e g o c e n t r i c i t y , "  ( 56 , p .  I 67) .

I n  a n o th e r  p a p e r  ( 58 ) P i a g e t  d i s c u s s e d  and  d e s c r ib e d  

h i s  v a r io u s  e x p e r im e n ts  w i th  c h i l d r e n  and em phasized  t h a t  s o ­

c i a l  and  m e n ta l  developm ent were v e ry  im p o r ta n t  i n  th e  a c q u i s ­

i t i o n  o f  m a th e m a tic a l  c o n c e p ts .  He s t a t e d .

I t  i s  a  g r e a t  m is ta k e  to  suppose  t h a t  a  c h i l d  
a c q u i r e s  t h e  n o t io n  o f  number and  o t h e r  m athe­
m a t i c a l  c o n c e p ts  j u s t  from  te a c h in g .  On t h e  con­
t r a r y ,  to  a  re m a rk ab le  d e g re e  he d e v e lo p s  them 
h im s e l f ,  i n d e p e n d e n t ly  and  sp o n ta n e o u s ly .  When 
a d u l t s  t r y  to  impose m a th e m a tic a l  c o n c e p ts  on a 
c h i l d  p r e m a tu r e ly ,  h i s  l e a r n i n g  i s  m ere ly  v e r b a l ;  
t r u e  u n d e r s t a n d in g  o f  them comes o n ly  w i th  h i s  
m en ta l  g row th  (3 8 , p .  7 4 ) .

Rosen (70 ) a g re e d  w i th  th e  f o r m u la t io n s  o f  P i a g e t  (57) 

a l th o u g h  he te n d e d  to  t r a n s l a t e  much o f  P i a g e t ' s  te rm in o lo g y  

i n t o  h ig h ly  o r th o d o x  F re u d ia n  w ords. Rosen s t a t e d  t h a t  th e  

t r u e  c o n c e p t u a l i z a t i o n  o f  number was q u i t e  d i s t i n c t  from  th e  

p r o c e s s  o f  th e  m ere v e rb a l  r e p r o d u c t io n  o f  i n t e g e r s .  The 

t h r e e  s t a g e s  o f  c o n c e p tu a l i z a t i o n  were viewed a s  p r i m a r i l y  

d ep en d en t  upon th e  m a tu ra t io n  o f  th e  p r o c e s s e s  o f  p e r c e p t i o n .  

A lth o u g h  R o s e n 's  d i s c u s s i o n  p r i m a r i l y  stemmed from h i s  o b s e r ­

v a t i o n s  o f  su ch  s p e c i a l  c a s e s  a s  a  m a th e m a tic ia n  i n  a n a l y s i s  

w i th  him, th e  c i t i n g  o f  c a s e s  o f  g e n iu s  i n  f a m i l i e s ,  and 

l i g h t n i n g  c a l c u l a t o r s ,  i t  i s  i n t e r e s t i n g  to  n o te  th e  e x t e n t  

o f  ag reem en t w i th  P i a g e t ' s  f o r m u la t i o n s .
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One m igh t i n f e r ,  t h e r e f o r e ,  t h a t  a  more s o c i a l l y  and 

e m o t io n a l ly  imm ature i n d i v i d u a l ,  a s  one o f  L ev y ’s o v e rp r o ­

t e c t e d  c h i l d r e n  o r  P i a g e t ' s  e g o c e n t r i c  l e s s  d i f f e r e n t i a t e d  

y o u n g s t e r s ,  would have t r o u b le  i n  coming to  te rm s w i th  th e  

prob lem s p r e s e n t e d  i n  d o in g  m a th em a tic s .  A c h i l d  who i s  more 

d e p e n d e n t,  v a g u e ly  aware o f  h i s  s u r r o u n d in g s ,  and  p a s s i v e  i s  

n o t  o n ly  l e s s  l i k e l y  to  show l i t t l e  i n i t i a t i v e  a n d  z e s t  i n  

ev eryday  s o c i a l  r e l a t i o n s h i p s  b u t ,  a s  W itk in  (102) s u s p e c te d ,  

he i s  l e s s  l i k e l y  to  be  a c t i v e ,  c u r i o u s ,  and  to  a c h ie v e  mas­

t e r y  i n  academ ic s u b j e c t s .  W itk in  a l s o  e x p la in e d  t h a t  th e  

p a s s i v e ,  d ep en d en t  c h i l d  i s  n o t  p rone  to  l e a r n  no n sen se  s y l ­

l a b l e s  s in c e  th e  l e a r n i n g  o f  nonsense  t a k e s  a  g r e a t  d e a l  o f  

e n e rg y  a s  compared w i th  th e  l e a r n in g  o f  o r g a n iz e d  m a t e r i a l .  

The d e p en d e n t,  p o o r ly  d i f f e r e n t i a t e d  c h i l d  i s  a  c h i l d  who has 

t r o u b l e  d i s t i n g u i s h i n g  h im s e l f  from h i s  s u r r o u n d in g s .  He i s  

a l s o  hampered by  a n x ie ty  an d  th e  im p re s s io n  w hich  he i s  mak­

in g ,  and  c o n s e q u e n t ly ,  does l e s s  g a th e r in g  o f  i n f o r m a t io n  a -  

b o u t  t h in g s  a ro u n d  him.

I n  d i s c u s s i n g  p e r c e p t i o n ,  deve lopm en t, and  p e r s o n a l i t y ,  

W itk in  d e s c r i b e d  h i s  " f i e ld - d e p e n d e n t"  p e r c e i v e r s  a s  p a s s iv e  

and  a s  p ro b a b ly  h a v in g  an a r r e s t e d  developm ent o f  p e r s o n a l i t y .  

T hese  q u a l i t i e s  su g g e s te d  to  t h i s  w r i t e r  some s i m i l a r i t i e s  to  

t h e  d e s c r i p t i o n  o f  p o o r  m athem atics  s t u d e n t s .  W itk in  e x p la in ­

ed th e  d e v e lo p m e n ta l  a s p e c t  o f  f ie ld - d e p e n d e n c y  i n  th e  f o l lo w ­

in g  way.

. . . a  f a i l u r e  o f  e f f o r t  to  cope w i th  th e  e n v iro n m en t ,  
w i th  t h e  r e s u l t i n g  t r e n d  tow ard  p a s s iv e  su b m iss io n  and



19

l a c k  o f  s e l f - d l f f e r e n t l a t l o n ,  makes f o r  an  " a r r e s t "  i n  
developm ent o f  c a p a c i ty  f o r  a c t i v e ,  a n a l y t i c a l  d e a l in g  
w i th  t h e  f i e l d ,  m a n i f e s te d  i n  th e  k in d  o f  f i e l d - d e p e n ­
d e n t  p e rfo rm an c e s  o b se rv e d  i n  o u r  p e r c e p t u a l  t a s k s
(100 , p .  4 7 9 ) .

T h e o r i s t s  such  a s  W itk in ,  Murphy, and  P i a g e t  seem to  

h o ld  th e  view  t h a t  one o f  th e  e a r l i e s t  developm ents  i n  th e  

young c h i l d ' s  p e r c e p t i o n  i s  th e  a b i l i t y  to  e x p e r ie n c e  h i s  body 

as  a  s e p a r a t e  e n t i t y  d i s t i n c t  from  th e  en v iro n m en t.  As th e  

c h i l d  grows i n  e x p e r ie n c e  he i s  b e l i e v e d  to  be a b l e  to  make 

g r e a t e r  d i s t i n c t i o n s  betw een  s t i m u l a t i o n  from w i th in  an d  from 

w i th o u t .  T h ere  i s ,  t h e r e f o r e ,  a  s t r e n g th e n in g  o f  t h e  bound­

a r i e s  be tw een  h i s  body o r  s e l f  and  th e  o u t e r  w o r ld .  W ith  i n ­

c r e a s i n g  d i f f e r e n t i a t i o n  betw een  th e  s e l f  an d  th e  o u t e r  w orld  

a n o th e r  s t a g e  t a k e s  p l a c e ,  a c c o rd in g  to  W itk in .

At a  l a t t e r  p o i n t  i n  developm ent we may p o s t u l a t e  
a n o th e r  s t a g e ,  i n  w hich  any i te m ,  w h e th e r  th e  body 
o r  an  o b j e c t  i n  th e  f i e l d ,  can  be s e p a r a t e d  from 
th e  su r ro u n d in g  fram ew ork. A p r o c e s s  t h a t  b e g in s  
w i th  th e  a b i l i t y  to  d i f f e r e n t i a t e  s e l f  from  e n v i r ­
onment p r o g r e s s e s  t o  a b i l i t y  to  d i f f e r e n t i a t e  f i g u r e  
from ground i n  any s t r u c t u r e ,  even a g a i n s t  s t r o n g  
ground  i n f lu e n c e  (1 00 , p .  4 7 7 ) .

Murphy (50) r e f e r r e d  to  th e  i n a b i l i t y  to  d i f f e r e n t i a t e

i n  q u e s t io n n in g  i t s  p o s s i b l e  r e l a t i o n s h i p  to  m a th em a tic s ;

I  t h in k  we a r e  d e a l i n g  w i th  a  v e ry  b ro a d  d im ension  
h a v in g  to  do w i t h  " f a i l u r e s  i n  d i f f e r e n t i a t i o n "  or_  
what th e  Germans u s e d  to  c a l l  " s p l i t t i n g  p o w er,"  x t  
would be v e ry  im p o r ta n t  to  show w h e th e r  th e  f a i l u r e s  
o f  d i f f e r e n t i a t i o n  a p p ly  more i n  m a th e m a tic a l  th a n  
i n  o t h e r  work ( 50 ) .

R a p a p o r t 's  (63) c o n c e p ts  o f  s e l e c t i v i t y  and co n ce n ­

t r a t i o n  i n  h i s  d i s c u s s i o n  o f  th e  s im p le  a r i th m e t ic -  p rob lem s 

on th e  W ic h s le r  B e l le v u e  I n t e l l i g e n c e  S c a le  (95) may a l s o  be
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a k in  to  t h e  c o n c e p ts  o f  " d i f f e r e n t i a t i o n . "  He d e s c r ib e d  two 

k in d s  o f  c o n c e n t r a t i o n  b u t  saw them as  f u l f i l l i n g  th e  same 

f u n c t i o n s .

B oth  c o n s i s t  i n  s e i z i n g  w i th  c o n sc io u s  e f f o r t  ma­
t e r i a l  a t  th e  i n d i v i d u a l ' s  d i s p o s a l ,  e i t h e r  i n  th e  
e x t e r n a l  o r  i n  h i s  i n t e r n a l  w o r ld .  B oth  a r e  c a l l e d  
upon to  f u n c t i o n  s e l e c t i v e l y ,  e i t h e r  when e x t e r n a l l y  
o r  i n t e r n a l l y  i n t e r f e r i n g  f a c t o r s  make f r e e  r e c e p ­
t i v i t y  o r  p r o d u c t i v i t y  d i f f i c u l t ,  o r  when th e  com­
p l e x i t y  o f  th e  m a t e r i a l  to  b e  r e c e i v e d  o r  p roduced  
r e q u i r e s  c r i t i c a l  s c r u t i n y  and s e l e c t i o n  n o t  sup ­
p l i e d  by e f f o r t l e s s  a t t e n t i o n  (o3 , p .  1 9 6 ) .

An a c t i v e  o r i e n t a t i o n  to  a  t a s k  and an  a b i l i t y  to  f u n c t i o n  

s e l e c t i v e l y  i n  th e  f a c e  o f  i n t e r f e r i n g  f a c t o r s  seem, th e n ,  to  

be  n e c e s s a r y  i n  b o th  m a th e m a tic a l  work an d  i n  th e  k in d  o f  a n a ­

l y t i c ,  in d e p e n d e n t  p e r c e p t u a l  p e rfo rm an ce  m easured  by  W itk in .  

A lso  im p l ie d  i n  R a p a p o r t 's  t h e o r i e s  was th e  c o n c e p t  o f  a  s e t  

o r  te n d e n cy  to  keep  c e r t a i n  m a th e m a tic a l  r e l a t i o n s h i p s  i n  

mind.

S i m i l a r l y ,  Rose (69 ) s t a t e d  th e  im p o r ta n c e  o f  th e  

q u a l i t y  o f  p e r s e v e r a n c e  an d  th e  p re p o n d e ra n t  r o l e  o f  d e t e r ­

m in a t iv e  t e n d e n c ie s  w hich  keep b e f o r e  th e  mind th e  end to  be 

a t t a i n e d  i n  th e  p e rfo rm an ce  o f  m a th e m a tic a l  p ro b lem s.

T h ere  a p p e a rs  to  be  a  k in d  o f  s e l f - d i s c i p l i n e  in v o lv e d  

i n  R a p a p o r t 's  " c o n c e n t r a t i o n "  th e o r y  and  a  k in d  o f  i n n e r  i n t e ­

g r a t i o n ,  a s  opposed to  p o o r  d i f f e r e n t i a t i o n ,  which i s  r e q u i r e d  

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

by S t r u n z ' s ( 83 ) s tu d y .  He examined th e  ex tem poraneous compo­

s i t i o n s  o f  43 b o y s ,  17 y e a r s  o f  a g e .  T hese  e s s a y s  c o n c e rn e d  

t h e i r  a t t i t u d e s  tow ard s  m a th em a tic s .  I n  them he found  th e
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f a c t o r  o f  d i s c i p l i n e  a s  a  so u rc e  o f  p l e a s u r e  f o r  th e  s u b j e c t .  

O th e r  p u p i l s  who f e l t  a  r e p u l s io n  i n h e r e n t  b o th  i n  th e  su b ­

j e c t  and  th em se lv es  seemed to  g ra s p  t h e  im m ediate  m eaning, 

b u t  i t  was a l i e n  and w i th o u t  p o s i t i v e  v a lu e  b e c a u se  t h e i r  

" s t r u c t u r a l  dynamics" a p p e a re d  to  be o r i e n t e d  tow ard  th e  e x ­

t e r n a l  w o r ld .  As Reissm an (65 ), m igh t p u t  i t ,  t h e s e  s tu d e n t s  

would be c a l l e d  " o th e r  d i r e c t e d . "

As a  consequence  o f  th e  work o f  a l l  th e  a fo re m e n t io n e d  

p re v io u s  i n v e s t i g a t o r s  who have d e a l t  w i th  " e n v i r o n m e n ta l ,"  

" a b i l i t y , "  " p e r s o n a l i t y , "  and  " d i f f e r e n t i a t i o n "  f a c t o r s ,  t h e r e  

a r e  q u e s t io n s  which must b e  answ ered , and  t h e r e  i s  l i t t l e  i n  

th e  way o f  c l e a r c u t ,  v e r i f i e d  s t a te m e n t  which r e l a t e s  p e r s o n ­

a l i t y  to  m a th em a tica l  p e rfo rm a n c e .  However, s u g g e s t io n s  grow­

in g  o u t  o f  th e  o b s e r v a t io n s  and t h e o r i z i n g  o f  th e  m a j o r i t y  o f  

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

which m igh t be  a s s o c i a t e d  w i th  p o o r  m a th em a tic s  a b i l i t y .  They 

a r e :  (a)  f e m i n in i t y ,  (b) p a s s i v i t y ,  (c )  a g g r e s s iv e n e s s  o f  a

p o o r ly  c o n t r o l l e d  n a t u r e ,  (d) im m a tu r i ty ,  (e) l e s s  in d e p e n ­

dence  and  i n t e g r a t i o n ,  and ( f )  l e s s  s e l f - e s t e e m .

W i t k i n '3 s tu d y  

H igh  and  low f i e l d  dependen cy . The above p e r s o n a l i t y  

d im ensio ns  seem to  be v e ry  s i m i l a r  to  th o s e  c h a r a c t e r i s t i c s  

a s s o c i a t e d  w i th  W itk in ’s h ig h  and low in d ex  p e r c e p t u a l  p e r ­

fo rm ers  :

. . . f i e l d - d e p e n d e n t  p e r s o n s  te n d  to  be  c h a r a c t e r i z e d  
by p a s s i v i t y  i n  d e a l in g  w i th  t h e i r  en v iro n m en t;  by 
u n f a m i l i a r i t y  w ith  and  f e a r  o f  t h e i r  own im p u ls e s .
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t o g e t h e r  w i th  p o o r  c o n t r o l  o v e r  them; by l a c k  o f  s e l f ­
e s teem ; and by p o s s e s s io n  o f  a  r e l a t i v e l y  p r i m i t i v e ,  
u n d i f f e r e n t i a t e d  body im age. In d e p e n d e n t  o r  a n a l y t i c ­
a l l y  p e r c e p t u a l  p e r f o r m e r s ,  i n  c o n t r a s t ,  t e n d  to  be 
c h a r a c t e r i z e d  by  a c t i v i t y  and  independ en ce  i n  r e l a t i o n  
to  t h e i r  e n v iro n m en t;  by c l o s e r  com m unication w i th ,  
and b e t t e r  c o n t r o l  o f  t h e i r  own im p u lse s ;  and  by r e l a ­
t i v e l y  h ig h  s e l f - e s t e e m  and  more d i f f e r e n t i a t e d ,  m atu re  
body image (100 , p .  469)•

These r e l a t i o n s h i p s  were found  i n  e x te n s iv e  s t u d i e s  o f  c h i l d ­

r e n ,  norm al a d u l t s ,  and  h o s p i t a l i z e d  p s y c h i a t r i c  p a t i e n t s .

I f  th e  above p a r a l l e l s  be tw een  p e r s o n a l i t y  v a r i a b l e s  

s u s p e c te d  to  be  a s s o c i a t e d  w i th  p r o f i c i e n c y  i n  m athem atics  

and p e r s o n a l i t y  v a r i a b l e s  known to  be  a s s o c i a t e d  w i th  e x te n t  

o f  f i e ld -d e p e n d e n c y  a r e  more th a n  c o i n c i d e n t a l  o r  s e m a n t ic a l ­

l y  s i m i l a r ,  th e n  i t  sh o u ld  be p o s s i b l e  to  d e m o n s tra te  a  r e l a ­

t i o n s h i p  be tw een  m ath em atics  a b i l i t y  ( v e r b a l  a b i l i t y  h e ld  

c o n s t a n t )  and  e x t e n t  o f  f i e ld - d e p e n d e n c y .  I t  would a l s o  seem 

to  f o l lo w  t h a t  th e  v a r io u s  p e r s o n a l i t y  i n d i c e s ,  a l r e a d y  known 

to  be a s s o c i a t e d  w i th  e x t e n t  o f  f i e ld - d e p e n d e n c y ,  a r e  r e l a t e d  

to  p r o f i c i e n c y  i n  m a th e m a tic s .  T h i s ,  th e n ,  i s  p r e c i s e l y  what 

we w ish  t o  d e te rm in e .  Such a n  u n d e r t a k in g  m ig h t  s e rv e  to  

b r i n g  t o g e t h e r  more c l o s e l y  t h r e e  a r e a s  o f  p sy c h o lo g y —p e r ­

c e p t io n ,  a p t i t u d e ,  and  p e r s o n a l i t y .

S in c e  th e  p r e s e n t  s tu d y  w i l l  depend h e a v i ly  upon W it­

k in  *s w ork , a  d e t a i l e d  p r e s e n t a t i o n  o f  h i s  f i n d in g s  w i l l  be 

p r e s e n t e d .

Embedded f i g u r e s  t e s t  a s  a  d e v ic e  to  m easure  f i e l d - 

depen dency . T h is  t e s t ,  o r i g i n a t e d  by G o t t s c h a l d t  (2 6 ) ,  was 

employed by W itk in  (99 , 100) i n  h i s  s t u d i e s  o f  e x t e n t  o f  f i e l d -
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dependency . The n a tu r e  o f  th e  t a s k  c o n f r o n t in g  th e  s u b j e c t

i s  to  s e p a r a t e  th e  i te m ,  a  s im p le  g eo m e tr ic  f i g u r e ,  from th e

f i e l d ,  a  complex g eo m e tr ic  f i g u r e ,  which has h idd en  w i t h in  i t

t h e  s im p le  d e s ig n .  I t  i s ,

. . . a  d i r e c t  i n s t i g a t i o n  to  d e a l  w i th  th e  f i e l d  a n a ­
l y t i c a l l y  r a t h e r  th an  to  a c c e p t  i t  p a s s i v e l y . . . I n  
f a c t ,  th e  " p r e s s u re "  e x e r t e d  on th e  s u b j e c t  to  s e ­
p a r a t e  t h e  i te m  from th e  f i e l d  i s  g r e a t e r  i n  th e  
e m b ed d ed -f ig u res  t e s t  th an  i n  any o f  th e  o r i e n t a ­
t i o n  t e s t s .  Here th e  o n ly  a c c e p ta b l e  r e s u l t  i s  th e  
p r o p e r  i d e n t i f i c a t i o n  o f  t h e  s im p le  f i g u r e ,  and  th e  
s u b j e c t  t h e r e f o r e  knows w h e th e r  he has succeed ed  o r  
f a i l e d  i n  overcom ing th e  i n f lu e n c e s  o f  t h e  f i e l d .
. . . a  second  im p o r ta n t  f e a t u r e  o f  th e  em b e d d ed -f ig u res  
t e s t  i s  t h a t  i t  in v o lv e s  a  u n i t a r y  p e r c e p t u a l  sys tem , 
co n ce rn e d  o n ly  w i th  a  f i e l d  o r  c o n te x t ,  and  an  i te m  
w i t h in  i t ,  and  no need  f o r  r e f e r e n c e  to  any  s t a n d a r d  
o u t s id e  t h e s e  (100, p .  8 6 ) .

T h is  t e s t  was found to  c o r r e l a t e  h ig h ly  w i th  th e  o r i ­

e n t a t i o n  t e s t s  u s e d  by W itk in .  T hus, dependence  on t h e  v i s ­

u a l  f i e l d  i n  th e  o r i e n t a t i o n  s i t u a t i o n s  i s  r e l a t e d  to  d i f f i ­

c u l t y  i n  e x t r a c t i n g  a  h idden  i te m  from i t s  complex v i s u a l  

c o n t e x t .  T e s t  r e - t e s t  c o r r e l a t i o n s  p ro ved  so h ig h  a s  to  sug ­

g e s t  t h a t  t h i s  i s  a  s t a b l e  t e s t .  F o r  a l l  a g e s  and ty p e s  o f  

p e o p le ,  fem a le s  were more c l e a r l y  f i e l d - d e p e n d e n t  th a n  m a le s .  

S i m i l a r l y ,  a l c o h o l i c s  who a r e  u s u a l l y  c o n s id e r e d  to  be  b a s i c ­

a l l y  more p a s s i v e  and  fem in in e  were more f i e l d - d e p e n d e n t  th a n  

o t h e r  h o s p i t a l i z e d  p a t i e n t s  and  norm al men.

E m bedd ed -f ig u res  t e s t  an d  f i g u r e  d ra w in g s . The F i g ­

u r e  Drawing T e s t ,  l i k e  o t h e r  p r o j e c t i v e  t e s t s ,  i s  ambiguous 

i n  n a t u r e .  The s u b j e c t  i s  m ere ly  t o l d  to  draw a  p e r s o n ,  and 

th e  re s p o n se  to  t h i s  r e q u e s t  i s  a s  v a r i e d  a s  th e  number o f
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p e o p le  th e m se lv e s .  The f i g u r e  w hich  i s  drawn i s  r e g a rd e d  a s  

a  ro ugh  r e p r e s e n t a t i o n  o f  th e  s u b j e c t ' s  image o f  h im s e l f .

T h is  t e s t  d i f f e r s  from o t h e r  p r o j e c t i v e  t e s t s  such  a s  th e  

Them atic  A p p e rc e p t io n  T e s t  and  R o rsh ach  i n  t h a t  i t  d e a l s  p r i ­

m a r i ly  w i th  c o n c e p t  o f  th e  body, i s  g raphom oto r, and  does n o t  

have a  f i x e d  s t im u lu s .  F o r  a  more com prehensive  d i s c u s s i o n  

o f  f i g u r e  d raw ings th e  r e a d e r  i s  r e f e r r e d  to  th e  p io n e e r  work 

o f  Machover (4 4 ) .

The h ig h  c o r r e l a t i o n  o b ta in e d  by W itk in  be tw een  th e  

Embedded F ig u r e s  T e s t  and  th e  F ig u r e  Drawings s i g n i f i e d  t h a t  

a  p e r s o n 's  a b i l i t y  to  keep  a  v i s u a l  i te m  s e p a r a t e  from  i t s  

c o n te x t  i s  r e l a t e d  to  h i s  a t t i t u d e  tow ard  h i s  own body . The 

f i g u r e  draw ing  m easure o f  an i n d i v i d u a l ' s  im p re s s io n  o f  h i s  

body i n  r e l a t i o n  to  th e  env iro nm en t was fo und  to  be  c o n n e c te d  

w i th  h i s  method o f  h a n d l in g  a  s t r i c t l y  v i s u a l  i t e m - i r i - c o n te x t  

p rob lem . The r e l a t i o n  betw een  th e  s e l f  and th e  env iron m en t 

has a  b e a r in g  on th e  p e r s o n 's  a b i l i t y  to  e x t r a c t  an  e x t e r n a l  

i te m  from  i t s  c o n te x t .

F ie ld - d e p e n d e n t  p e r c e p t u a l  p e r fo rm e rs  had d raw in gs  

which r e v e a le d  low e v a lu a t io n  o f  t h e i r  own body , i n f a n t i l e  d e ­

f e n s e s  a g a i n s t  a n x i e t y ,  l a c k  o f  s e l f - a s s u r a n c e ,  d i f f i c u l t y  i n  

a c c e p t in g  th a  a d u l t  r o l e ,  p a s s i v i t y  co u p le d  w i th  u n c o n t r o l l e d  

e x p re s s io n  o f  h o s t i l i t y  and  a g g r e s s iv e n e s s .  Such p e rs o n s  a r e  

h y p o th e s iz e d  i n  t h i s  s tu d y  to  be  p o o r  i n  m a th em a tic s .

In d e p e n d e n t  p e r c e i v e r s ,  th o s e  who r e s i s t  t h e  f i e l d ,  

were found  to  have a  h ig h  d e g re e  o f  n a r c i s s i s t i c  in v e s tm e n t  

i n  th e  body, more s o p h i s t i c a t e d  d e fe n s e s  a g a i n s t  a n x i e t y .
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g r e a t e r  s e l f - a s s u r a n c e ,  i d e n t i f i c a t i o n  w i th  th e  " d e s i r a b l e "  

c h a r a c t e r i s t i c s  o f  b o th  s e x e s ,  s t r o n g  d r i v e s ,  and  m a n ip u la ­

t i v e  c o n t r o l  o f  t h e i r  d r i v e s .  These p e rs o n s  i n  th e  p r e s e n t  

s tu d y  a r e  h y p o th e s iz e d  to  be  good i n  m a th em a tic s .

Embedded f i g u r e s  t e s t  and  TAT. The TAT, a  p o p u la r  

c l i n i c a l  t e s t ,  i s  p ro b a b ly  u s e d  a s  o f t e n  a s  th e  F ig u re  Draw­

in g  T e s t  i n  everyd ay  p r a c t i c e .  I t  c o n s i s t s  o f  a  s e r i e s  o f  

c a rd s  w i th  p h o to g rap h ed  and  sk e tc h e d  p i c t u r e s  which a r e  am­

b iguous i n  n a t u r e .  The s u b j e c t  i s  i n s t r u c t e d  to  make up a 

s t o r y  a b o u t  th e  scen es  d e p i c t e d .  I n  th e  words o f  B e l i a k ,  i t  

i s  a  p r o j e c t i v e  t e s t ;

The TAT i s  a t  p r e s e n t  r e g a r d e d  a s  a  p r o j e c t i v e  
t e s t  i n  t h a t  th e  s t o r i e s  which s u b j e c t s  t e l l  a -  
b o u t e ac h  o f  th e  p i c t u r e s  a r e  c o n s id e r e d  to  be 
p r o j e c t i o n s — t h a t  i s ,  a s c r i p t i o n s  o f  f e e l i n g s  
and s e n t im e n t s ,  needs o r  d r iv e s  o f  th e  i n d i v i d u a l  
which a r e  e l i c i t e d  by  th e  s t im u lu s  m a t e r i a l s  o f  
th e  p i c t u r e s  (9 ,  p .  l 8 6 ) .

T h is  t e s t  i s  g e n e r a l l y  e x p e c te d  to  p ro v id e  in fo r m a t io n  a b o u t  

t h e  c o n sc io u s  and  u n c o n sc io u s  f a n t a s y  l i f e  o f  a  p e r s o n ,  h i s  

v a lu e s ,  w is h e s ,  and  a t t i t u d e s  tow ards o t h e r s  and h im s e l f .

The TAT d i f f e r s  from th e  f i g u r e  draw ing and  i n te r v ie w  t e c h ­

n iq u e s  i n  t h a t  i t  d e a l s  w i th  f a n t a s y  s o l u t i o n s  o r  l i t e r a r y  

e x p re s s io n s  an d  th e  l i k e ,  w h i le  th e  o t h e r  e v a l u a t i v e  t e c h ­

n iq u e s  g iv e  an  a c t u a l  sam ple o f  o v e r t  b e h a v io r .

The p e rs o n  whose p e r c e p t i o n  i s  c h a r a c t e r i z e d  by  an  

a b i l i t y  to  r e s i s t  th e  p r e v a i l i n g  f i e l d  i s  more a p t  th a n  a  

f i e l d - d e p e n d e n t  p e rso n  to  p rodu ce  s t o r i e s  on th e  TAT i n  which 

th e  c e n t r a l  c h a r a c t e r s  cope a s s e r t i v e l y  w i th  th e  env ironm en t
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and w i th  t h e i r  own c o n f l i c t s .

Embedded f i g u r e s  t e s t  and  i n t e r v i e w . The i n t e r v i e w  has 

lo n g  b een  employed a s  a  t o o l  f o r  many p r o f e s s i o n s  and occupa­

t i o n s .  I t  has a l s o  been  th e  s o l e  te c h n iq u e  o f  most p s y c h ia ­

t r i s t s  who p r a c t i c e  p sy c h o th e ra p y .  L ik e  th e  p r o j e c t i v e  t e c h ­

n iq u e s  d e s c r ib e d  i n  t h i s  s tu d y ,  i t  may be  u se d  a l s o  i n  a  man­

n e r  t h a t  w i l l  a l lo w  th e  s u b j e c t  much freedom  to  e x p re s s  him­

s e l f ,  and  c o n s e q u e n t ly  r e v e a l  v a r io u s  a s p e c t s  o f  h i s  p e r s o n ­

a l i t y .  Such a u se  o f  th e  i n t e r v i e w  te c h n iq u e  does n o t  b e lo n g  

n e c e s s a r i l y  to  th e  p s y c h o t h e r a p i s t  o r  p s y c h o d ia g n o s t i c i a n  a -  

lo n e  i n  an a c t u a l  c l i n i c a l  s e t t i n g .  I t  may be  a d a p te d  f o r  r e ­

s e a r c h  p u rp o s e s ;  t h i s  i s  j u s t  what W itk in  d i d .  I n  c o n ju n c t io n  

w i th  th e  i n t e r v i e w ,  he a l s o  u s e d  an a u to b io g ra p h y  an d  q u e s ­

t i o n n a i r e  t o  a i d  i n  th e  e v a l u a t i o n  o f  th e  s u b j e c t s .

W itk in  found  t h a t  h i g h ly  f i e l d - d e p e n d e n t  p e r c e p t u a l  

p e r fo rm e rs  had th e  f o l lo w in g  p e r s o n a l i t y  c h a r a c t e r i s t i c s  on 

th e  i n t e r v i e w  and i t s  c o n ju n c t iv e  t e c h n iq u e s ;  (a) d e n i a l ,

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

low s e l f - e s t e e m ,  (e) a n x ie ty  and  t e n s e n e s s .

Those who r e s i s t e d  th e  f i e l d  and  d e a l t  w i th  i t  a n a l y ­

t i c a l l y  had t h e  fo l lo w in g  c h a r a c t e r i s t i c s :  (a) s e l f - a w a r e ­

n e s s ,  (b) open h o s t i l i t y ,  (c)  a c t i v e  n a t u r e s ,  (d) com pensa to ry  

h a n d l in g  o f  im p u lse s ,  (e) g r e a t e r  s e l f - a s s u r a n c e .

I t  was e x p e c te d ,  th e n ,  t h a t  b e t t e r  m a th em a tics  s tu d e n ts  

would have more o f  th e  i n te r v ie w  p e r s o n a l i t y  c h a r a c t e r i s t i c s  

a s s o c i a t e d  w i th  low f ie ld - d e p e n d e n c y ,  w h i le  th e  p o o r e r  m athe-
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mat i c s s tu d e n t s  would have more o f  th e  i n t e r v ie w  p e r s o n a l i t y  

c h a r a c t e r i s t i c s  a s s o c i a t e d  w i th  h ig h  f i e ld - d e p e n d e n c y .

To summarize th e  b a s i c  p o s i t i o n  o r  p o i n t  o f  view h e ld  

h e r e ,  i t  i s  s u g g e s te d  t h a t  th e  p e r s o n a l i t y  c h a r a c t e r i s t i c s  

presum ed by v a r io u s  a u th o r s  to  be a s s o c i a t e d  w i th  p r o f i c i e n c y  

i n  m athem atics  a r e  e s s e n t i a l l y  t h e  same c h a r a c t e r i s t i c s  which 

V i t k in  has found to  be p r e s e n t  i n  h i s  l e s s  f i e l d - d e p e n d e n t  

p e r c e p t u a l  p e r f o rm e r s .  C o n c r e te ly ,  i t  i s  e x p e c te d  t h a t  

m a th em a tica l  a b i l i t y  w i l l  be i n v e r s e l y  r e l a t e d  to  p e r c e p t u a l  

f i e ld - d e p e n d e n c y ;  f u r t h e r ,  r e l a t i o n s h i p s  be tw een  m a th e m a tic a l  

a b i l i t y  and  pe rfo rm ance  on t h r e e  p e r s o n a l i t y  a s se s s m e n t  d e ­

v i c e s —F ig u re  D raw ings, TAT, and I n t e r v i e w —a r e  e x p e c te d .
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STATEMENT OP THE PROBLEM

I n  g e n e r a l ,  th e  p u rp o se  o f  t h i s  i n v e s t i g a t i o n  i s  to  

s tu d y  th e  r e l a t i o n s h i p s  be tw een  m a th e m a tic a l  a b i l i t y  and  p e r ­

s o n a l i t y .  P re v io u s  w r i t e r s  have s t a t e d  t h a t  i n d i v i d u a l s  w i th  

p o o r  m a th e m a tic a l  a b i l i t y  a r e  more f e m in in e  and  p a s s i v e  th a n  

a r e  th o se  w i th  good m a th em a tic s  a b i l i t y .  I t  was a l s o  su g ­

g e s te d  t h a t  su ch  p e r s o n s  have l e s s  c o n t r o l  o f  t h e i r  im p u ls e s ,  

a r e  l e s s  in d e p e n d e n t  and  i n t e g r a t e d ,  and  have l e s s  s e l f ­

esteem  th a n  th o s e  w i th  b e t t e r  m a th e m a tic a l  a b i l i t y .

S p e c i f i c a l l y ,  t h e  p u rp o se  o f  t h i s  i n v e s t i g a t i o n  i s  to  

t e s t  t h e  f o l lo w in g  h y p o th e s i s .  I f  p o o r e r  m a th em a tic s  p e r ­

fo rm ers  have p e r s o n a l i t y  t r a i t s  w hich  a r e  s i m i l a r  to  th o s e  

peo p le  who a r e  p e r c e p t u a l l y  f i e l d - d e p e n d e n t ,  and  i f  b e t t e r  

m athem atics  p e r fo rm e rs  have p e r s o n a l i t y  t r a i t s  w hich a r e  s i ­

m i l a r  to  th o s e  o f  a n a l y t i c  in d e p e n d e n t  p e r c e i v e r s ,  th e n  d e ­

g re e  o f  p r o f i c i e n c y  i n  m a th em atics  sh o u ld  be  r e l a t e d  to  f i e l d -  

dependency and v a r io u s  p e r s o n a l i t y  c h a r a c t e r i s t i c s  m easu red  by 

th e  F ig u re  Drawing T e s t ,  th e  TAT, and  th e  I n t e r v i e w - Q u e s t io n ­

n a i r e  t e c h n iq u e .  S p e c i f i c a l l y :

P o o r e r  m a th em a tics  p e r fo rm e rs  w i l l  be  more dep en den t 

on th e  f i e l d  i n  t h e  Embedded F ig u re s  T e s t  th a n  b e t t e r  m athe-
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m a t ic s  p e r fo rm e rs .

P o o re r  m athem atics  p e r fo rm e rs  w i l l  have f i g u r e  draw ­

in g s  w hich r e f l e c t  low er e v a lu a t io n  o f  t h e i r  own to d y ,  g r e a t e r  

l a c k  o f  sex  i d e n t i f i c a t i o n ,  and  l e s s  d r i v e ,  w h i le  th e  c o n t r a r y  

w i l l  be  t r u e  f o r  b e t t e r  m a th em atics  p e r f o r m e r s .

P o o re r  m athem atics  p e r fo rm e rs  w i l l  d e p i c t  more f r e ­

q u e n t ly  th e  c e n t r a l  c h a r a c t e r s  on th e  TAT a s  b e in g  l e s s  a s s e r ­

t i v e ,  w h i le  t h e  c o n t r a r y  w i l l  be  t r u e  f o r  b e t t e r  m ath em atics  

p e r f o r m e r s .

P o o re r  m athem atics  p e r fo rm e rs  s h o u ld  have I n t e r v i e w -  

Q u e s t io n n a i r e  com posite  s c o re s  r e p r e s e n t i n g  (a )  d e n i a l ,  (b) 

r e p r e s s e d  h o s t i l i t y ,  (c)  p a s s i v i t y ,  (d) low s e l f - e s t e e m ,  (e) 

a n x i e t y  and t e n s e n e s s .  C o n v e rse ly ,  b e t t e r  m athem atics  p e r ­

fo rm e rs  sh o u ld  have I n t e r v i e w - Q u e s t io n n a i r e  com pos ite  s c o r e s  

r e p r e s e n t i n g  (a) s e l f - a w a r e n e s s ,  (b) open h o s t i l i t y ,  (c)  a c t i ­

v i t y ,  (d) com pensatory  h a n d l in g  o f  i n f e r i o r i t y  f e e l i n g s  an d ,

(e )  s e l f - a s s u r e d n e s s .
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METHOD 

S u b je c t s

S in c e  th e  Embedded F ig u r e s  T e s t  i s  more s u i t a b l e  f o r  

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

a b i l i t y ,  i n t e r e s t ,  and  p e r s o n a l i t y  below  th e  c o l l e g e  l e v e l ,

100 Ŝ s betw een th e  a g e s  o f  13 and 15 were t e s t e d .  The group 

c o n s i s t e d  o n ly  o f  boys b e ca u se  th e  Embedded F ig u r e s  T e s t  has 

been  found  to  be  more c o n s i s t e n t  w i th  m ales  th a n  w i th  f e m a le s .  

I n  a d d i t i o n ,  most o f  th e  t h e o r i z i n g  p r e s e n t e d  i n  t h i s  p a p e r  

has been  co n ce rn ed  w i th  m a le s .  T hese  ^ s  were a l l  s t u d e n t s  a t  

two c i t y  h ig h  s c h o o ls  a b o u t  t h i r t y  m ile s  a p a r t  i n  T u la r e  C ounty , 

C a l i f o r n i a .  T w e n ty -e ig h t  ^ s  were from  T u l a r e ’s c i t y  h ig h  

s c h o o l ,  and  th e  rem a in d e r  w ere  from P o r t e r v i l l e ’s c i t y  h ig h  

s c h o o l .  A l l  s t u d e n t s  were i n  t h e i r  f i r s t  y e a r  o f  h ig h  s c h o o l .  

They were g iv en  th e  t e s t s  d e s c r ib e d  below .

M a t e r i a l s  and  T h e i r  Use

P r o g r e s s iv e  A r i th m e t i c  T e s t ,  I n t e r m e d i a t e ,
Form B (PAT)

O r i g i n a l l y ,  t h e  p la n  was to  u se  th e  more r e c e n t  form 

(93) o f  th e  P r o g r e s s iv e  Achievem ent T e s t  ( 9 4 ) ,  b u t  t h e  e a r l i e r  

one was s e l e c t e d  f o r  t h i s  s tu d y  b e c a u se  o f  p r a c t i c a l  r e a s o n s .

30



31

One o f  t h e  sc h o o ls  employed i n  t h e  s tu d y  had j u s t  com ple ted  

g iv in g  t h i s  e a r l i e r  fo rm , and  i t  was n o t  deemed j u d ic i o u s  to  

g iv e  t h i s  m athem atics  t e s t  o v e r  a g a i n  b e c a u se  o f  th e  p o s s i ­

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

f e e l i n g s  on t h e  p a r t  o f  th e  ^ s .  B o th  th e  PAT and  th e  more r e ­

c e n t  fo rm , th e  C a l i f o r n i a  A chievem ent T e s t ,  a r e  i d e n t i c a l  i n  

te rm s o f  th e  i te m s  u s e d  th ro u g h o u t  t h e  t e s t ,  th e  o n ly  r e a l  

changes b e in g  i n  th e  u se  o f  th e  fo rm a t  and  i n  th e  l a y o u t  o f  

th e  t e s t  b o o k l e t .  The t e s t s  c o r r e l a t e  w i th  eac h  o t h e r  to  th e  

e x t e n t  o f  . 9 1 . I n  s h o r t ,  t h e  o n ly  b a s i c  change i n  th e  t e s t  was 

t h e  t i t l e .

T h is  t e s t  was s e l e c t e d  b e c a u se  o f  i t s  e x c e p t i o n a l l y  

f a v o r a b l e  rev iew s  ( 16 , 17 ) and b e c a u se  o f  i t s  u n u s u a l ly  wide 

c o v e rag e  o f  m a th e m a tic a l  i t e m s .  I t  was a l s o  c o n s id e r e d  a  d e ­

s i r a b l e  t e s t  b e ca u se  o f  i t s  s u i t a b i l i t y  f o r  th e  age  an d  g rad e  

group w hich  was u se d .

S u g g e s te d  t im e  l i m i t s  i n  t h e  manual w ere  f o l lo w e d ,  and 

t h e  e x a c t  i n s t r u c t i o n s  were em ployed. The s u b s e c t io n s  o f  t h i s  

t e s t  w ere  m a th e m a tic a l  r e a s o n in g  an d  m a th em a tic s  fu n d a m e n ta ls .  

The fo rm e r  c o n s i s t e d  o f  number c o n c e p ts ,  symuuls and  r u l e s ,  

numbers and  e q u a t io n s ,  and  p ro b le m s ;  t h e  l a t t e r  c o n s i s t e d  o f  

a d d i t i o n ,  s u b s t r a c t i o n ,  m u l t i p l i c a t i o n ,  and  d i v i s i o n .

V o c ab u la ry  S e c t io n  o f  S ta n f o r d  B in e t  
I n t e l l i g e n c e  T e s t ,  Form L

T h is  t e s t  was g iv e n  to  a l l  8 s  i n  o r d e r  to  o b t a i n  some 

e s t im a te  o f  t h e i r  g e n e r a l ,  v e r b a l ,  i n t e l l e c t u a l  l e v e l .  T h is  

t e s t  has o f t e n  been  u s e d  f o r  su c h  p u rp o s e s ,  and  i s  c o n s id e r e d
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to  be  an e s t im a t e  o f  g e n e r a l  i n t e l l i g e n c e  by c e r t a i n  a u th o r s  

( 82 , 98) .  The t e s t  was a d m in i s t e r e d  to  g roups and  th e  s c o r ­

in g  was done i n  a c c o rd a n c e  w i th  th e  i n s t r u c t i o n s  and  c r i t e r i a  

g iv e n  i n  th e  manual ( 85) .  T h ree  p e o p le ,  a l l  advanced  d o c t o r ­

a l  s t u d e n t s  i n  p sych o log y  w i th  a t  l e a s t  t h r e e  y e a r s  c l i n i c a l  

e x p e r i e n c e ,  s e rv e d  a s  ju d g e s .  S in c e  each  i te m  c o u ld  o n ly  be  

s c o re d  w i th  a  p lu s  o r  m inus , t w o - o u t - o f - t h r e e  ag reem en t c o n ­

s t i t u t e d  th e  f i n a l  s c o re  f o r  each  v o c a b u la ry  i te m .  The f i n a l  

s c o re  was m e re ly  th e  t o t a l  number o f  c o r r e c t  i te m s  f o r  each  

s u b j e c t .  Appendix D c o n ta in s  a  copy o f  th e  v o c a b u la ry  l i s t  

u s e d  i n  t h i s  s tu d y  w i th  i t s  i n c l u s i v e  s t a te m e n t  o f  i n s t r u c ­

t i o n s  to  ^ s .

Embedded F ig u r e s  T e s t  

The Embedded F ig u re s  T e s t  has been  d e s c r ib e d  i n  a  p r e ­

v io u s  p a r t  o f  t h i s  p a p e r  (ab ove , p .  2 2 ) .  A more e l a b o r a t e  

d e s c r i p t i o n  o f  th e  t e s t  w i th  r e p r o d u c t io n s  o f  a l l  t h e  d e s ig n s  

may be  found  e ls e w h e re  (99}» The Ss were g iv e n  t h e  f o l lo w in g  

i n s t r u c t i o n s  w hich p a r a l l e l  W i t k i n 's  method o f  a d m i n i s t r a t i o n :

I  am g o in g  to  show you a  s e r i e s  o f  c o lo r e d  d e ­
s i g n s .  E ach  t im e  I  show you one o f  t h e s e  d e s ig n s ,
I  w ant you to  d e s c r i b e  t h e  o v e r a l l  p a t t e r n  t h a t  
you se e  i n  i t .  A f t e r  you exam ine each  d e s ig n ,  I  
w i l l  show you a  s im p le r  f i g u r e ,  w hich  i s  c o n ta in e d  
i n  t h a t  l a r g e r  d e s ig n .  You w i l l  t h e n  be g iv e n  th e  
l a r g e r  d e s ig n  a g a in ,  and  y o u r  jo b  w i l l  b e  to  l o c a t e  
th e  s m a l l e r  f i g u r e  i n  i t .  L e t  u s  go th ro u g h  one to  
show you how i t  i s  done .

The S was th e n  shown t h e  p r a c t i c e  complex d e s ig n  (p -1 )  

f o r  15 s e c o n d s .  When i t  was rem oved, th e  complex f i g u r e  was 

p r e s e n te d  once more w i th  i n s t r u c t i o n s  to  l o c a t e  th e  s im p le
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f i g u r e  I n  i t .  The ^  was t im e d  i n  t h i s  t a s k ,  and  th e  s c o re  

re c o rd e d  f o r  him was th e  t im e  ta k e n  to  l o c a t e  th e  s im p le  f i g ­

u r e .  When he r e p o r t e d  t h a t  he had fo und  th e  f i g u r e ,  he was

th e n  r e q u i r e d  to  t r a c e  i t ,  so t h a t  th e  E c o u ld  be  s u r e  i t  was

t h e  c o r r e c t  one . A f t e r  th e  p r a c t i c e  t r i a l ,  th e  was g iv en  

th e  f o l lo w in g  a d d i t i o n a l  i n s t r u c t i o n s ;

T h is  i s  how we w i l l  p ro c e e d  on a l l  t r i a l s .  I  would
l i k e  to  add  t h a t  i n  e v e ry  c a s e  th e  s m a l l e r  f i g u r e
w i l l  be  p r e s e n t  i n  th e  l a r g e  d e s ig n .  I t  w i l l  a lw ays 
be  i n  th e  u p r i g h t  p o s i t i o n .  T here  may be  s e v e r a l  o f  
th e  s m a l l e r  f i g u r e s  i n  th e  same l a r g e  d e s ig n ,  b u t  you 
a r e  to  lo o k  o n ly  f o r  th e  one i n  th e  u p r i g h t  p o s i t i o n .
Work a s  q u i c k ly  a s  you p o s s i b l y  c a n ,  s in c e  I  w i l l  be 
t im in g  you; b u t  be s u r e  t h a t  you f i n d  th e  d e s ig n  w hich  
i s  e x a c t l y  t h e  same a s  th e  o r i g i n a l  f i g u r e  b o t h  i n  
s i z e  and  p r o p o r t i o n s . As soon a s  you have found  th e  
f i g u r e ,  t e l l  me a t  once . I f  you e v e r  f o r g e t  what th e  
s m a l l e r  f i g u r e  lo o k s  l i k e ,  you may a s k  to  s e e  i t  a g a in .
Are t h e r e  any q u e s t io n s ?

The same p r e s e n t a t i o n  p ro c e d u re  was u se d  on l 4  t e s t  

t r i a l s .  T here  were f o u r  s im p le  f i g u r e s —A, B, C, and  D. The 

number o f  complex d e s ig n s  a s s o c i a t e d  w i th  each  s im p le  f i g u r e  

were  5 , 2 ,  5 ,  2 r e s p e c t i v e l y .  A random o r d e r  o f  p r e s e n t a t i o n

was d e v is e d  f o r  t h e  l 4  f i g u r e s  and  t h i s  o r d e r  was fo l lo w e d

f o r  a l l  S s . The s im p le  f i g u r e  to  be l o c a t e d  was n e v e r  th e  

same i n  any  two s u c c e s s iv e  t r i a l s .  O r i g i n a l l y ,  E p la n n e d  to  

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

complex f i g u r e s  t h a t  w ent w i th  th e  r e s p e c t i v e  d e s i g n s .  B u t ,

b e c a u se  i t  would have been  im p r a c t i c a b le  to  see  Ss f o r  a  p e r i o d  

o f  more th an  an h o u r ,  i t  was n e c e s s a r y  to  re d u c e  th e  number o f  

s im p le  f i g u r e s .  W itk in  (101) s u p p o r te d  th e  r e d u c t io n  p l a n .

He r e v e a l e d  t h a t  he  had r e c e n t l y  co m ple ted  an  a n a l y s i s  o f  th e
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f i r s t  and  second h a lv e s  o f  th e  Embedded F ig u r e s  T e s t ,  and 

found t h a t  t h e  f i r s t  h a l f  o f  t h e  Embedded F ig u r e s  T e s t  b o re  

a s  h ig h  a  r e l a t i o n  to  th e  o t h e r  t e s t s  a s  d id  th e  Embedded F i g ­

u r e s  T e s t  a s  a  w hole . He was, t h e r e f o r e ,  i n  ag reem ent w i th  

t h i s  E c o n c e rn in g  t h e  w ish  to  u se  o n ly  t h e  f i r s t  h a l f  o f  t h e  

t e s t .  W itk in  now u s e s  o n ly  h a l f  o f  t h e  Embedded F ig u re s  

c a r d s  i n  most o f  h i s  c u r r e n t  work.

The ^3 s c o re  on each  t r i a l  was th e  t im e  ta k e n  to  f i n d  

th e  s im p le  f i g u r e .  A maximum o f  f i v e  m in u te s  was a l lo w e d ,  

and  i f  t h e  ^  f a i l e d  to  l o c a t e  th e  f i g u r e  w i th in  t h a t  t im e ,  h i s  

s c o r e  was r e c o rd e d  a s  5 ' ( F ) .  W hile  be s e a rc h e d  f o r  th e  s im p le  

f i g u r e ,  he was p e r m i t t e d  to  re -e x am in e  th e  copy o f  i t  a s  o f t e n  

a s  he w ish e d . T h is  was deemed n e c e s s a r y  b e ca u se  t h e  t a s k  

would have c e a se d  to  b e  th e  one in te n d e d  i f  t h e  S no lo n g e r  

remembered th e  s t r u c t u r e  o f  th e  f i g u r e  f o r  w hich  he was 

s e a r c h in g .  The complex f i g u r e  was, o f  c o u r s e ,  removed, so 

t h a t  b o th  f i g u r e s  were n e v e r  seen  s im u l t a n e o u s ly .  The S was 

d is c o u ra g e d  from t a k i n g  more th a n  10 seconds d u r in g  each r e ­

e x am in a tio n  p e r i o d .  The s to p  w atch  was s to p p e d  d u r in g  t h e s e  

p e r i o d s .

When th e  S r e p o r t e d  h i s  d i s c o v e r y  o f  th e  s im p le  f i g u r e  

w i t h in  th e  complex o n e ,  th e  t im e  was n o te d ,  b u t  t h e  s to p  w atch  

was p e r m i t t e d  to  c o n t in u e  w h i le  he t r a c e d  i t .  I f  t h i s  was 

done c o r r e c t l y ,  t h e  s c o re  re c o rd e d  f o r  th e  t r i a l  was th e  t im e  

o f  d i s c o v e r y .  B u t ,  i f  t h e  c o r r e c t  f i g u r e  was n o t  t r a c e d ,  th e  

3 c o n t in u e d  h i s  s e a r c h  and th e  t im e  consumed i n  t r a c i n g  th e  i n ­

c o r r e c t  f i g u r e  was in c lu d e d  i n  th e  f i n a l  s c o r e .  The mean num-
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b a r  o f  seconds f o r  l o c a t i n g  th e  s im p le  f i g u r e s  i n  th e  l 4  com­

p le x  f i g u r e s  c o n s t i t u t e d  th e  f i n a l  s c o re  f o r  each

F ig u r e  Draw ing T e s t

A group a d m i n i s t r a t i o n  o f  t h i s  t e s t  was g iv e n .  A l l  

Ss were g iv en  8 1 /2"  by 11" w h i te  p a p e r  and a  s o f t  l e a d  p e n ­

c i l .  They were i n s t r u c t e d  to  draw a  whole p e r s o n .  The ex ­

am iner  th e n  answ ered  any q u e s t io n s  which th e  ^ s  m ight have 

had . A f t e r  th e  Ss drew t h e i r  f i r s t  f i g u r e  th e y  were t o l d  to  

number th e  s h e e t  1 and  to  s ig n  t h e i r  name. Then, th e y  were 

t o l d  to  draw a  p e rso n  whose sex was th e  o p p o s i t e  o f  t h a t  o f  

which th e y  had j u s t  co m p le te d ,  number th e  s h e e t  2 ,  and s ig n  

t h e i r  names. The E c a s u a l l y  c i r c u l a t e d  among th e  Ss to  a n ­

swer q u e s t io n s  and to  s e e  t h a t  s t i c k  draw ings o r  in c o m p le te  

draw ings were n o t  made.

The s c o r in g  on t h i s  t e s t  was r e l a t i v e l y  o b j e c t i v e .

T here  was l i t t l e  o v e r la p  i n  u se  o f  g ra p h ic  i te m s  s c o re d .  How­

e v e r ,  t h e  i te m s  s c o re d  r e q u i r e d  some s u b j e c t i v e  judgm ent. 

T h e r e f o r e ,  t h r e e  t r a i n e d  c l i n i c i a n s  who were advanced  g ra d ­

u a te  s tu d e n t s  se rv e d  a s  ju d g e s .  T hese  t h r e e  e x p e r t s  s c o re d  

each  i te m  in d e p e n d e n t ly  o f  each  o t h e r ,  and a  m a j o r i t y  o r  u n an ­

imous d e c i s io n  c o n s t i t u t e d  th e  f i n a l  s c o re  u se d  f o r  each  i te m .  

A l l  i tem s  had to  be  s c o re d  e i t h e r  p lu s  o r  minus ( i . e . ,  p r e s e n t  

o r  a b s e n t ) , and no i te m  was p e r m i t t e d  to  be l e f t  u n s c o re d .  

P r i o r  to  th e  a c t u a l  s c o r in g  o f  e x p e r im e n ta l  d raw ing s  a  t r a i n ­

in g  p e r io d  was h e ld ,  and  th e  ju d g e s  were t r a i n e d  u n t i l  th e y  

re a c h e d  a  c r i t e r i o n  o f  p e r f e c t  ag reem en t among th em se lv e s  on 

85^  o f  a l l  t h e  i tem s sc o re d  on a  f i g u r e  d raw ing .
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W i t k i n 's  s h o r t  form  was u s e d  i n s t e a d  o f  th e  lo n g  form 

s in c e  th e  s h o r t  form has a  v e ry  h ig h  c o r r e l a t i o n  w i th  th e  lo n g  

fo rm . The f i r s t  m ajo r  c a te g o r y  o f  t h e  form was l a c k - o f - b o d y -  

c o n f id e n c e .  I t  c o n s i s t e d  o f  21 i te m s  w hich  m easured  l a c k  o f  

body e s tee m , u n c o n t r o l l e d  o r  p r i m i t i v e  e x p re s s io n s  o f  a n x i e t y ,  

and  l a c k  o f  s e l f - a s s u r a n c e .  The secon d  m a jo r  c a te g o r y  was 

l a c k - o f - s t r u g g l e  f o r  s e x u a l  i d e n t i f i c a t i o n ,  w h ich  c o n s i s t e d  o f  

8 i t e m s .  The t h i r d  c a te g o r y  was l a c k  o f  d r i v e  and  d r i v e  m odi­

f i c a t i o n ,  w h ich  c o n s i s t e d  o f  11 i t e m s .  T hus, t h e r e  was a  t o ­

t a l  o f  40 i te m s  on th e  m ale  s c a l e  o f  th e  s h o r t  fo rm . A lthou gh  

th e  above t h r e e  m ajo r  c a t e g o r i e s  c o u ld  b e  i d e n t i f i e d ,  o n ly  a  

s i n g l e  t o t a l  s c o r e  was d e r i v e d .  The d e f i n i t i o n  and s c o r i n g  

c r i t e r i o n  f o r  each  i te m  may be found  i n  Appendix B. The ju d g es  

u se d  th e s e  i te m s  i n  th e  manner d e s c r i b e d  by W itk in  (100, pp . 

5 1 8 -5 2 4 ) .  The g ra p h ic  i te m s  have b e en  found  to  d i f f e r e n t i a t e  

be tw een  h ig h  and  low f i e l d - d e p e n d e n t  p e o p le .  T h u s , th e  p r e ­

se n ce  o f  an i te m  was l i k e l y  t o  b e  fo u n d  i n  h i g h ly  f i e l d - d e p e n ­

d e n t  p e o p le  w h i le  th e  a b se n c e  was n o t .  T h e r e f o r e ,  i t  was ex ­

p e c t e d  t h a t  a  t o t a l  s c o r e  would y i e l d  an  i n d i r e c t  in d e x  o f  ex ­

t e n t  o f  f i e ld - d e p e n d e n c y . .

Them atic  A p p e rc e p tio n  T e s t  

A lth o u g h  15 c a rd s  w ere  employed i n  W i t k i n ‘s s tu d y ,  o n ly  

f i v e  c a rd s  (1 ,  2 ,  3BM, 12M, and l4 )  w ere  u s e d  i n  t h i s  e x p e r i ­

ment s in c e  t h e s e  c a rd s  p ro v e d  to  b e  h i g h ly  o r  m o d e ra te ly  d i s ­

c r i m in a t in g  i n  term s o f  p e r c e p t u a l  p e r fo rm a n c e .  V e rb a l  d e s ­

c r i p t i o n s  o f  t h e s e  p i c t u r e s  may b e  fou nd  e ls e w h e re  (5 2 , p .  18 -
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2 0 ) .  O r i g i n a l l y  t h e  p l a n  was to  u se  two o t h e r  m o d e ra te ly  d i s ­

c r i m in a t in g  c a r d s —10 and 13 I-ÏFj b e ca u se  o f  th e  s e x u a l  i m p l i ­

c a t i o n s  i n  t h e s e  two c a r d s ,  how ever, i t  was d e c id e d  to  e l i m in ­

a t e  them, an d  th e r e b y  to  c i rc u m v e n t  p o s s i b l e  t h r e a t  to  th e  Ss 

and p o o r  p u b l ic  r e l a t i o n s  f o r  th e  s c h o o l .  These c a rd s  were 

a d m in i s t e r e d  to  t h e  group i n  t h e  above l i s t e d  o r d e r .  They 

were e x h i b i t e d  on a  s c r e e n  w i th  t h e  u s e  o f  an  opaque p r o j e c ­

t o r .  I n s t r u c t i o n s  were in f o rm a l  b u t  em phasized  th e  f a c t  t h a t  

a  s t o r y  was to  b e  w r i t t e n  a b o u t  what was g o in g  on i n  th e  p i c ­

t u r e ,  what th e  p e o p le  m igh t b e  t h in k i n g ,  s a y in g ,  o r  f e e l i n g ,  

what l e d  up to  i t ,  and what t h e  outcome would b e .  The ^ s  

w ro te  t h e i r  own s t o r i e s .  A lth o u g h  th e y  were a s s u r e d  t h a t  

s p e l l i n g  and grammar were n o t  im p o r t a n t ,  th e y  were r e q u e s t e d  

to  w r i t e  c l e a r l y .  Q u e s t io n s  by th e  ^ s  were h a n d led  i n  a  non- 

d i r e c t i v e  m anner. The te n d e n c y  o f  th e  E was to  m ere ly  r e p e a t  

th e  b a s i c  i n s t r u c t i o n s  f o r  t h e  TAT.

The TAT was s c o re d  i n  t h e  f o l lo w in g  m anner. Each o f  

t h e  f i v e  s t o r i e s  o b ta in e d  from  th e  Ss was ju dged  by  t h r e e  

c l i n i c i a n s  o f  advanced  d o c t o r a l  l e v e l  s t a t u s  f o r  a s s e r t i v e n e s s  

o f  t h e  c e n t r a l  c h a r a c t e r .  The ju d g e s  were unaware o f  t h e  o t h e r  

t e s t  s c o r e s  o f  t h e  ^ s  and a l s o  r a t e d  eac h  s t o r y  in d e p e n d e n t ly  

o f  each  o t h e r .  P r i o r  to  ju d g in g ,  each  c l i n i c i a n  in d e p e n d e n t ly  

r a t e d  a l l  th e  sam ple s t o r i e s  g iv e n  i n  W itk in * s  book (100 , pp . 

535 - 5 3 8 , 546-548 , 268- 273) .  They th e n  met to  d i s c u s s  any d i s ­

ag reem en ts  among th em se lv e s  o r  w i th  W i t k i n 's  s c o r i n g .  Such a  

p ro c e d u re  c o n s t i t u t e d  th e  t r a i n i n g  p e r i o d  f o r  th e  ju d g e s .  They 

were t r a i n e d  to  a  c r i t e r i o n  o f  85^  ag re em e n t.
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S in ce  e ac h  S ’s s c o re  f o r  th e  TAT as a  whole was "based 

on h i s  r e a c t i o n s  to  f i v e  p i c t u r e s ,  an e s t im a t e  o f  s e l f - a s s e r ­

t i v e n e s s  was p o s s i b l e  f o r  a l l  even  though  th e  v a lu e  o f  

t h i s  e s t im a te  v a r i e d  w i th  th e  number o f  i n d i v i d u a l  r a t i n g s  

on w hich  i t  was b a s e d .

V i t k i n ' s  t h r e e  p o i n t  r a t i n g  s c a l e  was u se d ,  w i th  an  

a t t e m p t  to  employ o n ly  th e  two ex trem e p o i n t s  o f , t h e  s c a l e .

A t one ex trem e a  s t o r y  was r a t e d  a s  s e l f - a s s e r t i v e  o r  "A" i f  

th e  p r i n c i p a l  c h a r a c t e r  showed a c t i v e  c o p in g  w i th  t h e  s i t u a ­

t i o n  and a b i l i t y  to  a c t  on h i s  own n e e d s .  A t th e  o t h e r  ex ­

trem e  a  s t o r y  was r a t e d  a s  showing l a c k  o f  s e l f - a s s e r t i v e n e s s  

o r  "L" i f  r e j e c t i o n  o f  h i s  own needs o r  f a i l u r e  to  cope  w i th  

th e  s i t u a t i o n  p re d o m in a te d  i n  th e  c e n t r a l  c h a r a c t e r .  F i n a l l y ,  

a  n e u t r a l  o r  " l / 2 "  r a t i n g  was a s s ig n e d  to  s t o r i e s  i n  w hich 

b o th  t e n d e n c ie s  were i n d i c a t e d .  The c l i n i c i a n  was a i d e d  i n  

h i s  s c o r in g  by  r e f e r r i n g  to  V i t k i n ' s  numerous exam ples and  to  

a  c r i t e r i o n  s h e e t  b a s e d  on V i t k i n ' s  d i s c u s s i o n  o f  c r i t e r i a  f o r  

s c o r in g  th o s e  s t o r i e s .  The s ta te m e n t s  c o m p r is in g  th e  TAT c r i ­

t e r i o n  g u id e  s h e e t  which th e  ju d g e s  u se d  a r e  r e p o r t e d  i n  Ap­

p e n d ix  E.

TAT s t o r i e s  showing l a c k  o f  s e l f - a s s e r t i v e n e s s  g e n e r a l ­

l y  came from V i t k i n ' s  ^ s  who were f i e l d - d e p e n d e n t  i n  t h e i r  

p e r c e p t i o n .  T hese  p e rs o n s  o b t a in e d  h igh  s c o r e s  i n  th e  p e r c e p ­

t u a l  t a s k s  su ch  a s  th e  Embedded F ig u r e s  T e s t .  A h ig h  TAT 

s c o r e ,  th e n ,  was made to  r e p r e s e n t  l a c k  o f  s e l f - a s s e r t i v e n e s s .  

The m easure  was a  l a c k  o f  s e l f - a s s e r t i v e n e s s  s c o r e .  T h is
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s c o r e  was o b ta in e d  f o r  each  S i n  t h e  f o l lo w in g  manner: ^  was

g iv e n  one p o i n t  f o r  each  s t o r y  i n  w hich th e  p r i n c i p a l  c h a r ­

a c t e r  was ju d g ed  as  d i s p l a y i n g  l a c k  o f  s e l f - a s s e r t i v e n e s s  and 

h a l f  a  p o i n t  f o r  each  n e u t r a l  s t o r y  i n  which t h e r e  was a  b a l ­

an ce  betw een s e l f - a s s e r t i v e n e s s  and  l a c k  o f  s e l f - a s s e r t i v e ­

n e s s .  The t o t a l  number o f  p o i n t s  th u s  o b ta in e d  was d iv id e d  

by th e  t o t a l  number o f  i n s t a n c e s  i n  which any s o r t  o f  s c o r in g  

f o r  s e l f - a s s e r t i v e n e s s  was made, w h e th e r  s e l f - a s s e r t i v e ,  u n a -  

s e r t i v e ,  o r  n e u t r a l .  The r a t i o  was c o n v e r te d  i n t o  a  p e r c e n t ­

a g e .  F o r  exam ple, o f  th e  f i v e  s t o r i e s  which m igh t have been  

p ro d u ced  by a  p a r t i c u l a r  S, two m igh t have been  judged  a s  u n ­

a s s e r t i v e ,  one a s  n e u t r a l ,  one a s  s e l f - a s s e r t i v e ,  and one 

m ig h t n o t  be  ju d g e d . H is  l a c k  o f  s e l f - a s s e r t i v e n e s s  r a t i o  

would th u s  be 2 1 /2  d iv id e d  by 4 ,  o r  63^ .

I n  c a s e s  where a l l  t h r e e  ju d g e s  had d i f f e r e n t  r a t i n g s ,  

th e y  were supposed  to  have met and  d i s c u s s e d  th e  p r o t o c o l .

I f  a t  l e a s t  one judg e  changed h i s  r a t i n g  a f t e r  r e - e x a m in a t io n ,  

th e n  th e  m a j o r i t y  o p in io n  was to  have p r e v a i l e d .  I f  s t i l l  no 

ag reem en t was p o s s i b l e  a f t e r  su ch  a  m e e t in g ,  th e n  th e  p a r t i c u ­

l a r  s t o r y  was n o t  to  b e  in c lu d e d  i n  th e  o v e r a l l  TAT s c o r e .

U n f o r tu n a t e ly ,  one o f  th e  ju d g e s  had to  l e a v e  a b r u p t l y  

a f t e r  h a v in g  s c o re d  a l l  th e  TAT s t o r i e s .  A lthough  a l l  t h e  

r a t i n g s  were done by th e  t h r e e  ju d g e s ,  no m e e tin g  was p o s s i b l e  

Upon h av in g  examined t h e  r e l i a b i l i t y  among th e  ju d g es  a s  th e y  

e x i s t e d  a t  t h a t  p o i n t ,  i t  was d e c id e d  to  r e - s c o r e  a l l  o f  th e  

t o t a l  d i s a g re e m e n ts .  T h is  was done by making th e  f i n a l  s c o r e
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".3 1 /2  b e c a u se  i t  was presum ed t h a t ,  i n  e f f e c t ,  t h e  1 /2  r a t ­

i n g  i n d i c a t e d  t h a t  th e  judg e  had se en  b o th  th e  a s s e r t i v e  and  

u n a s s e r t i v e  a s p e c t s  o f  th e  s t o r y .

Q u e s t i o n n a i r e - I n t e r v i e w  T echn ique  

I n  o r d e r  to  o b t a i n  a  more g l o b a l ,  q u a l i t a t i v e  view  o f  

t h e  ^ 8 ,  25 s t u d e n t s  were s e l e c t e d  w i th  th e  a i d  o f  a  t a b l e  o f  

random numbers (42 , pp . 2 6 2 -2 6 4 ) .  They were p r o p o r t io n e d  i n  

a c c o rd a n c e  w i th  th e  a b s o l u t e  p o p u la t i o n  numbers from  th e  two 

s c h o o ls  t e s t e d .  These were e v a lu a t e d  w i th  th e  h e lp  o f  a  

q u e s t i o n n a i r e  which was d e v is e d  b y  t h i s  w r i t e r  an d  in c lu d e d  

i n  Appendix C. I n  a d d i t i o n  to  t h i s ,  a  p e r s o n a l  i n t e r v i e w  o f  

a p p ro x im a te ly  40 m in u te s  d u r a t i o n  and any  a d d i t i o n a l  in fo rm a ­

t i o n  w hich  was a v a i l a b l e  i n  th e  s c h o o l  r e c o r d s  a n d  c o n c e rn e d  

t h e  b e h a v io r  o f  th e  was u s e d .  A lso  a v a i l a b l e  w ere  o b s e r ­

v a t i o n a l  n o t e s  ta k e n  by  E d u r in g  th e  Embedded F i g u r e s  T e s t  a n d  

i n t e r v i e w .  U sing  th e s e  m a t e r i a l s ,  t h r e e  jud ges  w ere  r e q u e s t e d  

t o  make p e r s o n a l i t y  r a t i n g s  on s e v e r a l  v a r i a b l e s  f o r  each  S.

O r i g i n a l l y ,  a  s e n te n c e  c o m p le t io n  t e s t  (32) was to  be  

employed i n  c o n ju n c t io n  w i th  th e  above e v a l u a t i v e  d e v ic e s .

B u t  t h i s  te c h n iq u e  was o m it te d  b e c a u se  o f  th e  s h o r t a g e  o f  

t im e  and t h e  p r o s p e c t  t h a t  i t  would add  l i t t l e  t o  t h e  a p p r a i ­

s a l s .

The i n t e r v i e w  was c o n d u c te d  somewhat d i f f e r e n t l y  from  

a n  in t e r v ie w  w hich m ight t a k e  p l a c e  i n  a  d i a g n o s t i c  o r  t h e r a ­

p e u t i c  s e t t i n g .  I n  a cc o rd a n c e  w i th  t h e  p r i n c i p l e s  s e t  f o r t h  

by  W itk in ,  S was a l lo w e d  g r e a t  freedom  i n  d i s c u s s i n g  h i s  own



4l

symptoms and  p ro b lem s , l u t  a t  t h e  same tim e  he vas  q u e s ­

t i o n e d  a b o u t  v a r io u s  im p o r ta n t  a r e a s  o f  a d ju s tm e n t  to  l i f e  

such  a s  t h e  f o l lo w in g :  s c h o o l  e x p e r i e n c e s ,  a t t i t u d e s  tow ard

c a r e e r ,  r e l i g i o u s  v ie w s ,  a t t i t u d e s  tow ard  body, an d  e v a lu a ­

t i o n  o f  s e l f .  S ’s comments were r e c o r d e d  by E i n  a s  n e a r l y  

a  v e rb a t im  manner a s  was p o s s i b l e .  F i n a l l y ,  t h a t  m a t e r i a l  

p l u s  th e  m a t e r i a l  from  th e  q u e s t i o n n a i r e ,  any  r e l e v a n t  i n f o r ­

m a tio n  a v a i l a b l e  from  sc h o o l  r e c o r d s ,  and  th e  o b s e r v a t i o n a l  

n o te s  from  th e  Embedded F ig u r e s  T e s t  and  th e  i n t e r v i e w  were 

g iv e n  to  th e  ju d g e s  f o r  r a t i n g s  on f i v e  p e r s o n a l i t y  v a r i a b l e s .  

E had a c c e s s  to  th e  q u e s t i o n n a i r e  f i l l e d  o u t  by  th e  s u b j e c t  

b e f o r e  th e  i n t e r v i e w ,  and  he had a l r e a d y  e s t a b l i s h e d  some 

s o r t  o f  r e l a t i o n s h i p  w i th  ^  by p r i o r  g roup and  i n d i v i d u a l  

t e s t i n g .  T h e r e f o r e ,  E was o c c a s i o n a l l y  i n  a  p o s i t i o n  to  u t i ­

l i z e  h i s  p r e v io u s  knowledge o f  ^  i n  f o r m u la t in g  l e a d  q u e s t io n s  

to  be a s k e d  when ^  d id  n o t  b r i n g  up sp o n ta n e o u s ly  th o s e  i s s u e s  

which m igh t be  s i g n i f i c a n t .

R a t in g s  by ju d g e s  were made i n  a cc o rd a n c e  w i th  th e  

p ro c e d u re  u s e d  by  V i t k i n  f o r  th e  i n t e r v i e w  and r e l a t e d  i n f o r ­

m ation  t e c h n iq u e s .  T h ree  ju d g e s  were t r a i n e d  to  a  c r i t e r i o n  

o f  85^  ag reem en t i n  t h e i r  r a t i n g s  o f  a  h y p o t h e t i c a l  Q u e s t io n ­

n a i r e - I n t e r v i e w  p r o t o c o l  d e v is e d  by  t h i s  w r i t e r .  T h is  p r o t o ­

c o l  may be  found  i n  Appendix C. F iv e  p e r s o n a l i t y  v a r i a b l e s  

c o u ld  be  r a t e d ,  b u t  t h e  ju d g e s  d id  n o t  have to  r a t e  e v e ry  S 

w i th  r e s p e c t  to  a l l  f i v e  v a r i a b l e s  i f  th e  m a t e r i a l  y i e l d e d  i n ­

s u f f i c i e n t  e v id e n c e  o r  i f  judgm ent o f  a  p a r t i c u l a r  v a r i a b l e
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seemed v e ry  d i f f i c u l t .  The f i v e  v a r i a b l e s  were d e f in e d  f o r

t h e  ju d g e s  i n  e x a c t l y  th e  same manner a s  th e y  had been  b y  W it-

k in  (100 , p p . 183 - 185 ) .  The t i t l e s  o f  th e  v a r i a b l e s  w ere ;

A -1 : B-1 D egree  o f  s e l f - a w a r e n e s s . A-1 s i g n i f i e d
s e l f - a w a r e n e s s  an3. B-1 s i g n i f i e d  d e n i a l .

A-_2; B-2 Method o f  h a n d l in g  h o s t i l i t y . A-2 s i g n i ­
f i e d  h o s t i l i t y  open and im p u lse s  e x p re s s e d  and  B-2 
s i g n i f i e d  r e p r e s s i o n  o f  h o s t i l i t y .

A -3 : B-3 A c t i v i t y - p a s s i v i t y . A-3 s i g n i f i e d  a c t i v i t y  
and  B-3 s i g n i f i e d  p a s s i v i t y .

A -4 : B-4 Method o f  h a n d l in g  i n f e r i o r i t y  f e e l i n g s .
Â-4 s i g n i f i e d  com pensa to ry  h a n d l in g  o f  i n f e r i o r i t y  
f e e l i n g s  and  B-4 s i g n i f i e d  low s e l f - e s t e e m .

A -5 : B-5 D egree  o f  s e l f - a s s u r a n c e . A-5 s i g n i f i e d
a n x i e t y ,  t e n s e n e s s ,  and B5 s i g n i f i e d  s e l f - a s s u r e d n e s s .

Com plete  d e f i n i t i o n s  o f  th e  above v a r i a b l e s  may be foun d  i n  

t h e  Appendix A.

As W itk in  n o te d ,  "a " v a r i a b l e s  t o g e t h e r  and  "b " v a r i ­

a b l e s  t o g e t h e r  e ach  te n d  to  form  a syndrome, a t  l e a s t  i n  th e  

se n se  o f  b e in g  f u n c t i o n a l l y  r e l a t e d  to  each  o t h e r .  A lth o u g h  

many i n f e r e n c e s  c o u ld  be made a b o u t  th e  u n c o n sc io u s  p r o c e s s e s  

o f  8 from  such  m a t e r i a l ,  th e  s c o re  was b a s e d  upon judgm ents 

s p e c u l a t i n g  a b o u t  t h e  more " s u r f a c e "  b e h a v io r  o f  th e  ^ s .

T h is  was i n  k e e p in g  w i th  th e  s p i r i t  o f  th e  r a t i n g s  made by  

W itk in  i n  h i s  i n t e r v i e w  p ro c e d u re .

"a " c h a r a c t e r i s t i c s  were g iv e n  a  n e g a t iv e  ( - )  v a lu e  

and  *'b " c h a r a c t e r i s t i c s  were g iv en  a  p o s i t i v e  ( + ) v a lu e .  The 

f i n a l  s c o r e  f o r  each  S was e i t h e r  a  p lu s  o r  m inus . T h a t  i s ,  

t h e  8 r e c e i v e d  a  minus s c o r e  i f  he had th r e e  o r  more " A 's "  and 

a  p lu s  s c o re  i f  he had t h r e e  o r  more " B 's " .  The i n s t r u c t i o n s
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t o  ju d g e s  c o n c e rn in g  t h e  m ethod o f  r a t i n g  t h e  I n t e r v i e w -  

Q u e s t io n n a i r e  m a t e r i a l  may b e  fo und  i n  Appendix L.



CHAPTER IV 

RESULTS

I n t e r t e s t  C o r r e l a t i o n s  

T a b le  I  c o n ta in s  th e  means, s t a n d a r d  d e v i a t i o n s ,  and  

a l l  i n t e r t e s t  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  th e  f o l lo w in g  

t e s t s ;  TAT, F ig u r e  Drawing T e s t ,  Embedded F ig u r e s  T e s t ,  and  

th e  e i g h t  m a th em a tic s  s u b t e s t s .  F o r  each  o f  th e  s t a t i s t i c s  

r e p o r t e d  N = 100. The .05  l e v e l  o f  s i g n i f i c a n c e  was e s t a ­

b l i s h e d  a s  an  a c c e p t a b l e  c r i t e r i o n  f o r  a c c e p ta n c e  o r  r e j e c ­

t i o n  o f  a l l  h y p o th e se s  i n  t h i s  s tu d y .

The d a ta  c o n ta in e d  i n  T a b le  1 may be  u se d  to  e v a lu a t e  

some o f  t h e  t e s t s  a s  t e s t s ;  f o r  i n s t a n c e ,  th e  c o n s i s t e n c y  a -  

mong th e  m a th em a tic s  t e s t s  may be  e s t im a te d .  I n  t h i s  s e n s e ,  

th e y  a l lo w  f u l l e r  u n d e r s t a n d in g  o f  some o f  th e  su b se q u e n t  

a n a l y s e s .  I n  a d d i t i o n ,  th e y  s e r v e  a s  th e  b a s i s  f o r  many o f  

th e  su b s e q u e n t  a n a l y s e s .  The f i r s t  such  a n a l y s i s  a p p e a rs  i n  

T ab le  2 . T h is  t a b l e  c o n ta in s  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  

f o r  th e  V o c a b u la ry ,  F ig u r e  Draw ing, TAT, an d  Embedded F ig u r e s  

t e s t s  w i th  each  o f  t h e  m athem atics  t e s t s .

I t  w i l l  be n o te d  from  t a b l e  2 t h a t  v o c a b u la ry  c o r r e ­

l a t e s  w i th  t h e  t h r e e  m a th em atics  s c o r e s  to  th e  e x t e n t  o f  . 66 , 

. 5 1 , and  . 6 3 . T hese  f i n d in g s  a r e  i n  ag reem en t w i th  th e  f i n d -
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T able 1

C o r r e l a t i o n s  be tw een  M athem atics  S u b t e s t s ,  P e r s o n a l i t y ,  
Embedded F ig u r e s  (EP) an d  V o cab u la ry  (VOC) T e s ts

F ig u re M athem atics M athem atics
Drawing VOC EP R eason in g Fundam entals TAT

V a r i ­ A B c D E F G H S ta n d a rd
a b le 1 2 3 4 5 6 7 8 9 10 11 12 Mean D e v ia t io n

1 -18 39 -23 -25 -37 -22 -14 -33 -27 -21 -15 14 .1 4 .5
2 -41 52 51 46 64 42 33 49 42 04 1 6 .8 4 .3
3 -31 -41 -43 -42 -55 -56 -58 -49 -08 61 .7 2 8 .5
4 46 40 56 41 43 41 4o -12 11 .3 2 .4
5 66 55 38 39 44 34 -10 9 .7 3 .2
6 56 43 53 48 47 -o4 6 .0 2 .1
7 51 44 54 54 -15 9 .4 3 .0
8 54 54 44 -01 1 5 .2 3 .3
9 61 38 02 1 4 .2 4 .1

10 67 00 1 4 .7 3 .7
11 -05 1 4 .8 4 .1
12 5 3 .5 2 8 .1

V J 1
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T able 2

C o r r e l a t i o n  C o e f f i c i e n t s  f o r  Each o f  T h ree  M athem atics  
T e s t s  an d  F ig u re  D raw ing, TAT, Embedded F ig u re s  

T e s t  (EF) and V o cab u la ry  T e s t s

EF TAT
F ig u r e

D rawings V o cabu la ry

T o t a l  M athe­
m a t ic s - .6 5 - .0 9 - .3 4 .63

M athem atics
R e aso n in g - .4 9 - .1 3 - .3 3 .66

M athem atics
F u n d am en ta ls - . 6 8 - .0 5 - .3 0 .51

i n g s  o f  O r lea n s  (53 ) who r e p o r t e d  a  c o r r e l a t i o n  c o e f f i c i e n t  

o f  .5 4  b e tw een  th e  O t i s  SA T e s t  and  t e a c h e r ' s  marks g iv e n  to  

a lg e b r a  s t u d e n t s  i n  h ig h  s c h o o l .  O th e r  i n v e s t i g a t o r s  have 

r e p o r t e d  a  r e l a t i o n s h i p  be tw een  i n t e l l i g e n c e  q u o t i e n t s  and 

a ch iev e m e n t i n  m a th e m a tic s .  Madsen ( 4 5 ) ,  f o r  exam ple, found  

t h a t  I .  Q . ' s  d e r iv e d  from  t h e  Army A lpha were r e l a t e d  to  p a s s ­

i n g  o r  f a i l i n g  o f  a lg e b r a  c o u r s e s .  M i t c h e l l  (4 8 ) ,  u s i n g  th e  

Terman Group T e s t  o f  M en ta l A b i l i t y ,  o b t a in e d  s i m i l a r  f i n d i n g s .

The h y p o th e s is  t e s t e d  i n  t h i s  s tu d y  (p. 28) c o n ta in s  f o u r  

p r e d i c t i o n s  e ac h  o f  w hich  s p e c i f i e s  a  r e l a t i o n s h i p  b e tw een  p e r ­

s o n a l i t y  a s  m easured  by  some te c h n iq u e  a n d  m a th e m a tic a l  a b i l i t y .  

S in c e  m a th e m a tic a l  a b i l i t y  has b een  shown to  be  r e l a t e d  to  gen­

e r a l  i n t e l l i g e n c e ,  any  d e m o n s tra te d  r e l a t i o n s h i p  b e tw een  m athe­

m a t i c a l  a b i l i t y  and  p e r s o n a l i t y  may r e f l e c t  n o th in g  more th a n  

a  r e l a t i o n s h i p  be tw een  p e r s o n a l i t y  and  g e n e r a l  i n t e l l i g e n c e ;
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t h e r e f o r e ,  i n  o r d e r  to  t e s t  t h e  h y p o th e s is  u n d e r  c o n s i d e r a ­

t i o n ,  th e  e f f e c t s  o f  i n t e l l i g e n c e  sh o u ld  be  removed from  th e  

r e s u l t s .  T a b le  3 c o n ta in s  t h e  a p p r o p r i a t e  d a ta  f o r  t h e  e v a l ­

u a t i o n  o f  th e  f i r s t  t h r e e  p r e d i c t i o n s ;  i . e . ,  t a b l e  3 c o n ta in s  

th e  same d a t a  a s  does t a b l e  2 w i th  two e x c e p t io n s ;  th e  c o r ­

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

(w i th  v e r b a l  i n t e l l i g e n c e  p a r t i a l l e d  o u t)  and th e  r e l a t i o n ­

s h ip s  be tw een  V o c ab u la ry  and  m a th e m a tic s ,  o f  c o u r s e ,  do n o t  

a p p e a r .

T a b le  3

I n t e r c o r r e l a t i o n s  o f  Two P e r s o n a l i t y  T e s t s ,  Embedded 
F i g u r e s ,  (EP), and  T h ree  T o t a l l e d  M athem atics 

T e s t s  w i th  V o cab u la ry  P a r t i a l l e d  Out

EF TAT
F ig u r e

Drawings

T o ta l  M athe­
m a t ic s - . 56* - .1 0 - . 29*

M athem atics
R easo n in g - . 32* - .1 5 - . 29*

M athem atics
F undam en ta ls - .6 4 * - .0 4 - .2 4 *

♦ S i g n i f i c a n t .

T e s t  o f  P r e d i c t i o n s  

P r e d i c t i o n  1

The f i r s t  p r e d i c t i o n  s t a t e d  t h a t  d e g re e  o f  p r o f i c i e n c y  

i n  m a th em atics  sh o u ld  b e  r e l a t e d  to  f i e ld -d e p e n d e n c y .  T h e re ­
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f o r e ,  th e  p o o re r  m athem atics  p e r fo rm e rs  were e x p e c te d  to  

have h ig h e r  Embedded F ig u r e s  t im e s c o r e s ,  and a  n e g a t iv e  

r e l a t i o n s h i p  v as  e x p e c te d  betw een pe rfo rm an ces  on th e  m athe­

m a t ic s  t e s t s  and Embedded F ig u r e s  T e s t .  T h is  p r e d i c t i o n  was 

v e r i f i e d .  T ab le  3 i n d i c a t e s  t h a t  T o ta l  M a th em atic s ,  M athe­

m a t ic s  R e aso n in g ,  and  M athem atics  f i in d am en ta ls  a r e  r e s p e c ­

t i v e l y  c o r r e l a t e d  w i th  Embedded F ig u r e s  to  t h e  e x te n t  o f  

- . 5 6 , - . 3 2 , and  - . 6 4 .  S in c e  t h e  a fo re m e n t io n e d  t h r e e  c o r ­

r e l a t i o n  c o e f f i c i e n t s  a r e  below th e  .0 5  l e v e l ,  i t  may be  s a i d  

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

P r e d i c t i o n  2

The second p r e d i c t i o n  s t a t e d  t h a t  d e g re e  o f  p 't 'ofx- 

c ie n c y  i n  m athem atics  sh o u ld  b e  r e l a t e d  to  p e r s o n a l i t y  c h a r ­

a c t e r i s t i c s  m easured  on th e  F ig u re  Drawing T e s t .  The d i r e c ­

t i o n  e x p e c te d  was n e g a t iv e .  T h e r e fo r e ,  t h e  p o o r e r  mathema­

t i c s  p e r fo rm e rs  were e x p e c te d  to  have h ig h e r  F ig u r e  Drawings 

s c o r e s ,  w hich r e f l e c t  lo w e r  e v a l u a t i o n  o f  t h e i r  own body, 

g r e a t e r  l a c k  o f  sex  i d e n t i f i c a t i o n ,  and  l e s s  d r i v e ,  w h i le  

t h e  c o n t r a r y  would be  t r u e  f o r  b e t t e r  m a th em a tic s  p e r f o r m e r s .  

T h is  p r e d i c t i o n  was v e r i f i e d .  T ab le  3 i n d i c a t e s  t h a t  T o ta l  

M a th em atic s ,  M athem atics  R easo n in g , and  M athem atics  Funda­

m e n ta ls  a r e  r e s p e c t i v e l y  c o r r e l a t e d  w i th  F ig u r e  Drawings to  

th e  e x t e n t  o f  - . 2 9 ,  - . 2 9 ,  and  - . 2 4 .  T hese  t h r e e  c o r r e l a t i o n  

c o e f f i c i e n t s  a r e  r e l i a b l y  d i f f e r e n t  from  z e r o .
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P r e d i c t i o n  3

The t h i r d  p r e d i c t i o n  s t a t e d  t h a t  d e g re e  o f  p r o f i c i e n c y  

i n  m a th em a tic s  sh o u ld  be  r e l a t e d  to  p e r s o n a l i t y  c h a r a c t e r i s ­

t i c s  m easured  by t h e  TAT. The d i r e c t i o n  o f  t h e  c o r r e l a t i o n  

was e x p e c te d  to  be n e g a t i v e .  T h e r e f o r e ,  th e  p o o r e r  m athe­

m a t ic s  p e r fo rm e rs  were e x p e c te d  to  d e p i c t  more f r e q u e n t l y  

th e  c e n t r a l  c h a r a c t e r s  a s  b e in g  l e s s  a s s e r t i v e ,  w h i le  th e  

c o n t r a r y  would be  t r u e  f o r  th e  b e t t e r  m ath em atics  p e r f o rm e r s .  

T h is  p r e d i c t i o n  was c o n t r a d i c t e d .  T ab le  3 i n d i c a t e s  t h a t  To­

t a l  M a th em atic s ,  M athem atics  R e aso n in g ,  and  M athem atics  Fund­

a m e n ta ls  a r e  r e s p e c t i v e l y  c o r r e l a t e d  w i th  TAT to  t h e  e x te n t  

o f  - . 1 0 ,  - . 1 5 ,  and  - . 0 4 .  T hese  t h r e e  c o r r e l a t i o n  c o e f f i ­

c i e n t s  a r e  a l l  low and  n o t  s i g n i f i c a n t .

S in c e  th e  p r e d i c t i o n s  t e s t e d  by th e  Embedded F ig u re s  

T e s t  an d  F ig u r e  Drawing T e s t  w ere  c o n f i rm e d , and  s in c e  th e  

p r e d i c t i o n  t e s t e d  by  th e  I n t e r v i e w - Q u e s t io n n a i r e  te c h n iq u e  

was p a r t i a l l y  c o n f i rm e d ,  t h e  n e g a t i o a  o f  th e  p r e d i c t i o n  t e s t e d  

by th e  TAT r a i s e s  a  q u e s t io n  a b o u t  t h e  adequacy  o f  th e  TAT i n  

t h i s  r e s e a r c h .  The d e s i r a b i l i t y  o f  r a i s i n g  su ch  a  q u e s t io n  

i s  enhanced  by  th e  f a c t  t h a t  t h e  TAT was n o t  r e l a t e d  to  any 

o f  th e  o t h e r  v a r i a b l e s  in v o lv e d .  A f u l l  e v a l u a t i o n  o f  th e  TAT 

i s  g iv e n  below  (p p . 59- 60) .

P r e d i c t i o n  4

The f o u r t h  p r e d i c t i o n  s t a t e d  t h a t  d e g re e  o f  p r o f i c i e n c y  

i n  m a th em a tic s  s h o u ld  be r e l a t e d  to  p e r s o n a l i t y  c h a r a c t e r i s ­

t i c s  m easured  by th e  I n t e r v i e w - Q u e s t io n n a i r e  t e c h n iq u e .  T h e re ­
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f o r e ,  th e  p o o r e r  m ath em atics  p e r fo rm e rs  were e x p e c te d  to  have 

com p o s ite  s c o r e s  r e p r e s e n t i n g  (a) d e n i a l ,  (b) r e p r e s s e d  hos­

t i l i t y ,  (c )  p a s s i v i t y ,  (d) low s e l f - e s t e e m ,  (e) a n x i e t y  and 

t e n s e n e s s .  C o n v e rse ly ,  b e t t e r  m a th em a tic s  p e r fo rm e rs  were ex ­

p e c te d  to  have com posite  s c o r e s  r e p r e s e n t i n g  (a) s e l f - a w a r e ­

n e s s ,  (b) open h o s t i l i t y ,  (c )  a c t i v i t y ,  (d) com pensa to ry  hand­

l i n g  o f  i n f e r i o r i t y  f e e l i n g s  an d , (e) s e l f - a s s u r e d n e s s .  Thus, 

th e  p o o re r  m ath em atics  p e r fo rm e rs  w ere  e x p e c te d  to  have more 

"b " r a t i n g s  th a n  th e  b e t t e r  m a th em a tic s  p e r f o r m e r s ,  w h i le  th e  

b e t t e r  m a th em a tics  p e r fo rm e rs  were a n t i c i p a t e d  to  have more 

"a " r a t i n g s  th a n  th e  p o o r e r  m a th em a tic s  p e r f o r m e r s .  T h is  p r e ­

d i c t i o n  was v e r i f i e d .

A C h i - s q u a re  a n a l y s i s  was made o f  th e s e  d a t a  o b ta in e d  

from  th e  group o f  25 Ss random ly s e l e c t e d  from th e  t o t a l  popu­

l a t i o n  o f  100 b o y s .  T a b le s  4 ,  5 ,  and  6 show C h i - s q u a r e  v a l ­

u e s  o f  3 . 0 ,  1 . 3 ,  and 4 . ? .  Only th e  C h i - s q u a re  v a lu e  o f  4 .7  

was s i g n i f i c a n t .  T h is  v a lu e  p e rm i ts  a c c e p ta n c e  o f  th e  hypo­

t h e s i s  o f  in d ependence  o f  I n t e r v i e w - Q u e s t io n n a i r e  r a t i n g s  and 

M athem atics  R easo n in g  s c o r e s .

The b e t t e r  m a th em atics  p e r fo rm e rs  were a r b i t r a i l y  d i f ­

f e r e n t i a t e d  from  th e  p o o r e r  ones by  s e p a r a t i n g  th e  two groups 

a t  th e  mean t o t a l  m athem atics  s c o re  o f  th e  25 S ' s  who were 

g iv e n  th e  I n t e r v i e w - Q u e s t io n n a i r e  t e c h n iq u e .  The mean was

9 6 .6  ( t a b l e  28 ) .
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T able 4

C h i-S q u a re  T e s t  o f  In d ep en d en ce  o f  T o ta l  M athem atics  
S c o re s  and  I n t e r v i e w - Q u e s t io n n a i r e  

P e r s o n a l i t y  S co res

T o ta l  I n t e r v i e w -  
M athe- Q u e s t io n n a i r e  
m a t ic s  R a t in g  

A B
T o ta l C h i-S q u a re

Above Mean 11 4 15
3 .0 *

Below Mean 3 7 10

♦Not s i g n i f i c a n t . Y a t e s ' c o r r e c t i o n  was a p p l i e d .

S in ce  th e  C h i - s q u a re  v a lu e  o f  3 .0  ( t a b l e  4) would o c ­

c u r  u nder th e  h y p o th e s is  o f  indepen dence  w i th  £ > . 0 5 ^  t h i s  

h y p o th e s is  i s  n o t  r e j e c t e d ;  t h e r e f o r e ,  th e  c o n c lu s io n  i s  

drawn t h a t  T o t a l  M athem atics  a b i l i t y  i s  n o t  r e l a t e d  to  t h o s e  

p e r s o n a l i t y  c h a r a c t e r i s t i c s  m easured  by th e  I n t e r v i e w - Q u e s t io n ­

n a i r e  r a t i n g s .  P r e d i c t i o n  4 , th e n ,  i s  n o t  s u b s t a n t i a t e d ,  i n ­

s o f a r  a s  i t  m igh t have a p p l i e d  to  T o ta l  M a th em atic s .

F o l lo w in g  a  s i m i l a r  p ro c e d u re  u se d  f o r  s e p a r a t i n g  b e t ­

t e r  m athem atics  p e r fo rm e rs  from p o o r e r  ones w i th  r e s p e c t  to  

T o t a l  M a th em atic s ,  th e  25 Ss were p la c e d  i n t o  two g ro u p s— 

t h o s e  above t h e  mean o f  M a th em a tica l  F undam enta ls  and  th o s e  

be low  t h a t  mean. The mean was 59*9 ( t a b l e  2 8 ) .

S in ce  t h e  C h i - s q u a r e  v a lu e  o f  1 .3  ( s e e  t a b l e  5) would 

o c c u r  u n d e r  t h e  h y p o th e s is  o f  independence  w i th  £ > * 0 5 >  t h i s  

h y p o th e s is  i s  n o t  r e j e c t e d ;  t h e r e f o r e ,  th e  c o n c lu s io n  i s  drawn
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t h a t  M athem atics  Fundam en ta ls  a b i l i t y  i s  n o t  r e l a t e d  to  

th o s e  p e r s o n a l i t y  c h a r a c t e r i s t i c s  m easured b y  th e  In te rv ie w -  

Q u e s t io n n a i r e  r a t i n g s .  P r e d i c t i o n  4 , th e n ,  i s  n o t  s u b s t a n ­

t i a t e d  a s  i t  m igh t have a p p l i e d  to  M athem atics  F undam en ta ls .

F i n a l l y ,  t h e  g roup  o f  25 _Ss were s e p a r a t e d  a t  t h e i r  

mean M athem atics  R easo n in g  s c o re  w hich  was 3 6 .6  ( t a b l e  2 8 ) ,

T ab le  5

C h i-S q u a re  T e s t  o f  In d ep en dence  o f  M athem atics  
F un dam en ta ls  S c o res  a n d  I n t e r v i e w -  

Q u e s t io n n a i r e  P e r s o n a l i t y  S c o re s

M athe­
m a t ic s
Funda­
m en ta ls

I n t e r v i e w -  
Ques t i o n n a i r e  

R a t in g  
A B

T o ta l C h i-S q u a re

Above Mean 10 4 14
1 . 3*

Below Mean 4 7 11

*Not s i g n i f i c a n t ,  Y a t e s '  c o r r e c t i o n  was a p p l i e d .

S in c e  th e  C h i - s q u a r e  v a lu e  o f  4 ,7  ( t a b l e  6) would o c ­

c u r  u n d e r  th e  h y p o th e s is  o f  indep en d en ce  w i th  £ < . 0 5 ,  t h i s  

h y p o th e s is  i s  r e j e c t e d ;  t h e r e f o r e ,  th e  c o n c lu s io n  i s  drawn 

t h a t  M athem atics  R e aso n in g  a b i l i t y  i s  r e l a t e d  to  th o s e  p e r ­

s o n a l i t y  c h a r a c t e r i s t i c s  m easured  by  th e  I n t e r v i e w - Q u e s t io n ­

n a i r e  r a t i n g s .  P r e d i c t i o n  4 , t h e n ,  r e c e iv e s  o n ly  p a r t i a l  con ­

f i r m a t i o n .



53

T able 6

C h i-S q u a re  T e s t  o f  Ind ep en d en ce  o f  M athem atics  R eason ing  
S cores  an d  I n t e r v i e w - Q u e s t io n n a i r e  

P e r s o n a l i t y  S c o re s

M athem atics
R e aso n in g

I n t e r v i e w -  
Q u e s t io n n a i r e  

R a t in g  
A B T o ta l C h i-S q u a re

Above Mean 11 3 14
4 .7 *

Below Mean 3 8 11

♦ S i g n i f i c a n t .  Y a t e s ' c o r r e c t i o n  was a p p l i e d .

I n  s h o r t ,  o n ly  one in d e x  o f  m ath em atics  a b i l i t y  was 

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

s u r e d  by t h e  I n t e r v i e w - Q u e s t io n n a i r e  t e c h n iq u e .  I n s p e c t i o n  o f  

t a b l e  6 i n d i c a t e s  a  t r e n d —a  g r e a t e r  p r o p o r t i o n  o f  th e  b e t t e r  

M athem atics  R eason ing  p e r fo rm e rs  have "a " c h a r a c t e r i s t i c s  th a n  

do p o o r e r  M athem atics  R easo n in g  p e r f o rm e r s .

Up to  t h i s  p o i n t ,  o n ly  t o t a l  "a " o r  **B" c h a r a c t e r i s - -  

t i c s  have b een  c o n s id e r e d ,  i t  now seems a d v i s a b l e  to  i n s p e c t  

t h e  I n te r v i e w - Q u e s t io n n a i r e  v a r i a b l e s  more c l o s e l y  and  to  a t ­

tem p t to  examine t h e  t r e n d s  f o r  each  o f  th e  f i v e  component 

v a r i a b l e s  v e r s u s  m a th em a tic s  a b i l i t y .

A f re q u e n c y  breakdown f o r  t h e  b e t t e r  and  p o o r e r  m athe­

m a t i c s  s c o r e r s  i n  each  o f  t h e  f i v e  I n te r v i e w - Q u e s t io n n a i r e  

c a t e g o r i e s  i s  g iv en  i n  t a b l e  7»
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T able 7

F requency  D i s t r i b u t i o n  o f  "a " and ”b " I n t e r v i e w -  
Q u e s t io n n a i r e  R a t in g s  f o r  B e t t e r  and 

P o o re r  T o ta l  M athem atics  S c o r e r s

(N = 25)

I n t e r v i e w
V a r ia b l e

B e t t e r  
M athem atics  Ss
I  ^

P o o re r  
M athem atics  Ss 

f  < £

A1 S e l f - a w a re n e s s 12 80 3 30
B1 D e n ia l 3 20 7 70

A2 Open H o s t i l i t y 7 47 4 40
B2 R e p re sse d  Hos­

t i l i t y 8 53 6 60

A3 A c t i v i t y 10 67 5 50
B3 P a s s i v i t y 5 33 5 50

a4 Com pensation 13 87 5 50
b 4 Low S e l f -E s te e m 2 13 5 50

A5 S e l f -A s s u re d n e s s  6 4o 3 30
B5 A n x ie ty ,  T en sen ess  9 6o 7 70

♦ B e t t e r  m athem atics  Ss were d e f in e d  a s  th o s e  whose 
t o t a l  m a them atics  s c o re s  w ere  above th e  mean o f  th e  g roup  o f  
25 , w h i le  p o o r e r  m a th em atics  Ss were th o s e  who were below  th e  
mean. The T o ta l  M athem atics  mean f o r  th e  g roup  o f  25 was
9 6 .6  ( se e  t a b l e  2 8 ) .

I n  o r d e r  t h a t  i n d i v i d u a l  t r e n d s  f o r  t h e  f i v e  i n t e r ­

v iew  v a r i a b l e s  c o u ld  be  b e t t e r  e v a lu a t e d ,  f i v e  C h i - s q u a re  

t e s t s  were r u n .  T a b le s  8 , 9 , 10 , 11, an d  12 r e p o r t  t h e  r e ­

s u l t s .  S in c e  o n ly  th e  C h i - s q u a re  v a lu e  o f  4 .3 4  ( t a b l e  8) 

w ould  o c c u r  u n d e r  t h e  h y p o th e s is  o f  in d ep en d en ce  w i th  £ < . 0 5 ,  

t h i s  h y p o th e s is  i s  r e j e c t e d ;  t h e r e f o r e ,  th e  c o n c lu s io n  i s  

drawn t h a t  T o ta l  M athem atics  a b i l i t y  i s  r e l a t e d  to  th e  p e r ­
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s o n a l i t y  c h a r a c t e r i s t i c  m easured  by th e  I n te r v ie w - Q u e s t io n ­

n a i r e  v a r i a b l e  A l - B l .  The c o n c lu s io n  i s  drawn t h a t ,  compared 

w i th  p o o r e r  p e r fo rm e rs  on T o t a l  M a th em atic s ,  a  g r e a t e r  p r o ­

p o r t i o n  o f  b e t t e r  p e r fo rm e rs  on T o ta l  M athem atics  show s e l f -  

aw aren ess  and  do n o t  u se  d e n i a l  a s  a  d e fe n s e .

T a b le  8

C h i-S q u a re  T e s t  o f  In d ep en d en ce  o f  T o t a l  M athem atics 
S c o re s  and  I n t e r v i e w - Q u e s t io n n a i r e  

V a r i a b l e  A l-B l

I n t e r v i e w
V a r ia b l e

B e t t e r
Mathema­
t i c s

P o o re r
Mathema­
t i c s

ft

T o t a l  C h i-S q u a re

A1 12 3 15
4 .3 *

B1 3 7 10

♦ S i g n i f i c a n t . Y a t e s ’ c o r r e c t i o n  was a p p l i e d .

T a b le  9

C h i-S q u a re  T e s t  o f  Ind ep en d en ce  o f  T o t a l  M athem atics 
S c o re s  and  I n t e r v i e w - Q u e s t io n n a i r e  

V a r ia b l e  A2-B2

I n t e r v i e w
V a r ia b l e

B e t t e r
Mathema­
t i c s

P o o re r
Mathema­
t i c s T o t a l  C h i-S q u a re

A2 7 4 11
.11*

B2 6 6 14

♦Not s i g n i f i c a n t .
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T able 10

C hi-Square T e s t  o f  Independence o f  T o ta l M athematics
Scores and In terv iew -Q u estio n n a ire

V a r ia b le  A3-B3

I n t e r v i e w
V a r i a b l e s

B e t t e r
Mathema­
t i c s

P o o re r
Mathema­
t i c s T o ta l C h i-S q u a re

A3 10 5 15
.7*

B3 5 5 10

♦Not s i g n i f i c a n t .

T ab le  11

C h i-S q u a re  T e s t  o f  In dep en d en ce  o f  T o ta l  M athem atics  
S c o re s  an d  I n t e r v i e w - Q u e s t io n n a i r e  

V a r ia b l e s  A4-B4

I n t e r v i e w
V a r ia b l e s

B e t t e r
Mathema­
t i c s

P o o re r
Mathema­
t i c s T o ta l C h i-S q u a re

A4 13 5 18
2 .4*

b 4 2 5 7

*Not s i g n i f i c a n t .  Y a t e s '  c o r r e c t i o n  was a p p l i e d .
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Table 12

Chi-Square T e st  o f  Independence o f  T o ta l M athematics
S cores and In terv iew -Q u estio n n a ire

V a r ia b le  A5-B5

I n t e r v i e w
V a r i a b l e s

B e t t e r
Mathema­
t i c s

P o o re r
Mathema­
t i c s T o ta l C h i-S quare

A5 6 3 9
.7*

B5 9 7 16

♦Not s i g n i f i c a n t .

A na lyses  o f  th e  s e p a r a t e  I n t e r v i e w - Q u e s t io n n a i r e  v a r i ­

a b l e s ,  t h e n ,  a s  th e y  r e l a t e  to  T o ta l  M athem atics  pe rfo rm ance  

w ere n o t  a s  en co u rag in g  a s  th e  a n a ly s e s  o f  t h e  v a r i a b l e s  t a ­

ken  to g e t h e r  i n  t h e  form  o f  "A o r  ”b " c h a r a c t e r i s t i c s .  T h e re ­

f o r e ,  t h e  c o n c lu s io n s  may b e  drawn t h a t  one i s  d e a l in g  w i th  a 

syndrome i n  w hich  a l l  t h e  i n t e r v ie w  v a r i a b l e s  i n t e r a c t  to  g iv e  

a  more r e l i a b l e  p i c t u r e  th a n  any s i n g l e  v a r i a b l e  ta k e n  s e p a r ­

a t e l y .  A t t e n t i o n ,  however, may be  drawn to  t a b l e  8 which r e ­

v e a l s  t h a t  b e t t e r  T o ta l  M athem atics  p e r fo rm e rs  had s i g n i f i ­

c a n t l y  more s e l f - a w a r e n e s s  th an  p o o r e r  T o ta l  M athem atics  p e r ­

fo rm e rs  .

Com parisons w i th  W itk in * s  R e s u l t s  

One o f  th e  p u rp o se s  o f  t h i s  s tu d y  was to  make a  check  

o f  W i t k i n ’s work by com paring  th e  r e s u l t s  o f  t h i s  s tu d y  w i th  

h i s  f i n d i n g s .  A re a s o n  f o r  making a  check  o f  W i t k i n 's  r e -
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s u i t s  l i e s  i n  P o s tm a n 's  (6o) c h a l le n g e  o f  th e  f o r m e r 's  work. 

I t  sh o u ld  be n o te d  t h a t  a t t e m p ts  to  make d i r e c t  com parisons 

may b e  d i f f i c u l t  f o r  v a r io u s  g e n e r a l  r e a s o n s ;  th e  d i f f e r e n c e  

be tw een  V i t k i n ' s  Ss and th e  ones u se d  h e re  w i th  r e s p e c t  to  

a g e  and e x p e r ie n c e ,  th e  n a tu r e  o f  th e  two g ro u p s ,  and  th e  ma­

ny p o s s i b l e  s u b t l e  d i f f e r e n c e s  be tw een  th e  manner and c o n d i ­

t i o n s  o f  t e s t i n g  from  one s i t u a t i o n  to  th e  o t h e r .  I n  a d d i ­

t i o n  to  a l l  o f  th e s e  d i s c r e p a n c i e s ,  some b a s i c  m o d i f i c a t io n s  

i n  t h e  t e s t s  th em se lv e s  were u s e d  b y  t h i s  i n v e s t i g a t o r  b e ­

c a u se  o f  c e r t a i n  p r a c t i c a l  n e c e s s i t i e s .  T hese  m o d i f i c a t io n s  

have been  d e s c r i b e d  i n  th e  d i s c u s s i o n  c o n c e rn in g  d e s c r i p t i o n  

and  u se  o f  t h e  t e s t s .

Com parisons w i th  V i t k i n ' s  R e s u l t s  

Embedded F ig u re s  

T h is  i n v e s t i g a t o r  o b ta in e d  a  mean s c o r e  o f  6 1 .7  seconds 

on th e  Embedded F ig u r e s  T e s t  f o r  h i s  group o f  100 ^ s .  V i t ­

k i n ' s  group o f  25 Ss a t  age  13 y i e l d e d  a  mean o f  5 7 »8 (100 , 

p .  1 2 4 ) .  A t  t e s t  was p e rfo rm ed  i n  o r d e r  to  d e te rm in e  whe­

t h e r  t h e r e  was a  s i g n i f i c a n t  d i f f e r e n c e  be tw een  th e s e  two 

m eans. S in ce  a  jb v a lu e  o f  .5 6  was o b ta in e d ,  w hich would o c ­

c u r  u n d e r  th e  n u l l  h y p o th e s is  w i th  £ > . 0 5 ^  t h e  h y p o th e s is  was 

a c c e p te d ;  t h e r e f o r e ,  th e  c o n c lu s io n  i s  drawn t h a t  t h e r e  i s  no 

s i g n i f i c a n t  d i f f e r e n c e  be tw een  th e  means o f  th e  two p o p u la ­

t i o n s  i n  Embedded F ig u r e s  s c o r e .
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TAT v ^ .  Embedded F ig u re s  

T h is  i n v e s t i g a t o r  o b ta in e d  a  mean p e r c e n ta g e  l a c k  o f  

s e l f - a s s e r t i v e n e s s  s c o re  o f  53«5 f o r  h i s  100 ^ s .  W itk in  ob ­

t a i n e d  a  com parab le  s c o r e  o f  5 2 .5  f o r  h i s  51 ^ s .  The l a t t e r  

s c o r e  was computed on t h e  b a s i s  o f  t a b u l a r  in f o r m a t io n  g iv e n  

i n  h i s  book (100 , p .  2 7 6 ) .  A t e s t  o f  d i f f e r e n c e s  c o u ld  n o t  

b e  c o n d u c ted  b e ca u se  W i t k i n 's  d a t a  was i n s u f f i c i e n t .

C o n ce rn in g  th e  r e l a t i o n s h i p  betw een  TAT and Embedded 

F i g u r e s ,  a  c o r r e l a t i o n  c o e f f i c i e n t  o f  . 08 , w i th  £ > . 0 5 ^  was 

o b ta in e d  i n  t h i s  s tu d y .  W itk in ,  on th e  o t h e r  hand, r e p o r t e d  

a  c o r r e l a t i o n  c o e f f i c i e n t  o f  . 3 6 , w i th  £ < . 0 1 , f o r  h i s  group 

o f  51 men. No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  was found  

be tw een  th e  two c o r r e l a t i o n s .  T h e r e f o r e ,  no c l e a r - c u t  co n ­

c l u s i o n  can  be drawn a b o u t  c o m p a r a b i l i ty  o f  W itk in*s  r e s u l t s  

and  th e s e  o f  t h i s  s tu d y .

P r o c e d u r a l  d i f f e r e n c e s  be tw een  W i t k i n 's  s tu d y  and  th e  

p r e s e n t  s tu d y  sh o u ld  be n o te d .  W itk in  d id  n o t  have a n y  c o r ­

r e l a t i o n s  to  r e p o r t  f o r  h i s  y o u n g e r  ^ s ,  b u t  o n ly  gave m eager 

t a b u l a r  r e s u l t s  ( 100 , p .  442) w hich  compared th e  low and  h ig h  

s c o r in g  S ' s  on th e  Embedded F ig u r e s  T e s t  w i th  t h e i r  o v e r a l l  

TAT s c o r e s .  T h ere  d id  n o t  a p p e a r  to  be  any  m ea n in g fu l  d i f f e r ­

en ce s  h e r e .  He r e a l i z e d  th e  t r o u b l e  which would r e s u l t  from  

th e  u s e  o f  th e  TAT w i th  c h i l d r e n  and  d id  n o t  g iv e  t h i s  t e s t  

to  h i s  y o u n g e s t  g roup . W ith  h i s  o l d e r  g roup o f  13 y e a r  o l d s ,  

he a t t e m p te d  to  a n a ly z e  th e  s t o r i e s  i n  o r d e r  to  supp lem ent 

th e  l a c k  o f  s e l f - a s s e r t i v e n e s s  m easu re . T hese  o t h e r  m ethods
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proved  u n s a t i s f a c t o r y  and  in c o n c lu s iv e .

I t  i s  n o te d ,  to o ,  t h a t  a l th o u g h  t h i s  E u s e d  th e  same 

c a rd s  w hich  W itk in  employed w i th  h i s  a d u l t  g ro u p , he employed 

few er  c a r d s  th a n  th e  l a t t e r  i n v e s t i g a t o r .  W itk in  u t i l i z e d  

th e  same c a r d s  w i th  h i s  c h i l d r e n ' s  group f o r  com p arison  p u r ­

p o s e s ,  b u t  a l s o  added two c a rd s  t o  h i s  b o y s '  group i n  o r d e r  

to  f a c i l i t a t e  i d e n t i f i c a t i o n  w i th  th e  drawn f i g u r e s .  The a d ­

d i t i o n a l  c a r d s  were 8bm and  3bm. I n  a d d i t i o n  to  t h e s e  he a l ­

so u se d  t h r e e  o t h e r  c a r d s  (5 ,  10 , and  l8 g f )  from  h i s  "common 

c o r e . "  The l a t t e r  c a r d s  were n o t  employed i n  th e  p r e s e n t  

s tu d y .

O th e r  f a c t o r s  p r e s e n t i n g  d i f f i c u l t y  w i th  th e  u se  o f  

th e  TAT may b e  enum erated  h e re :  (a)  group a d m i n i s t r a t i o n ,

(b) d im ly l i t  room i n  w hich  i t  was p r e s e n t e d ,  (c )  a s s o c i a ­

t i o n s  by t h e  Ss t h a t  t h i s  t e s t  i s  one "bug d o c to r s "  u s e ,  p lu s  

o t h e r  comments i n d i c a t i n g  t h e i r  a n x i e t y ,  s u s p i c i o n ,  and n eg a­

t i v i s m ,  (d) q u e s t io n n a b le  u se  o f  t h i s  t e s t  w i th  a d o l e s c e n t s ,  

(e )  g r e a t e r  p o s s i b i l i t i e s  f o r  c o n s c io u s  c o n t r o l  an d  e v a s io n  

by  th e  S , ( f )  v e r b a l i z a t i o n  a b i l i t i e s  o r  l a c k  o f  i t ,  (g) p o s ­

s i b l e  f e e l i n g  on th e  p a r t  o f  th e  Ss t h a t  th e y  a r e  r e v e a l i n g  

th em se lv e s  more e a s i l y  i n  th e  a c t  o f  w r i t i n g  o u t  t h e i r  f a n ­

t a s i e s .

TAT v s .  F ig u r e  Drawing

A g a in ,  W itk in  had  no c o r r e l a t i o n  be tw een  TAT and F i g ­

u r e  Drawing pe rfo rm an ce  to  r e p o r t  f o r  c h i l d r e n  o r  a d o l e s c e n t s ;  

however, he d id  r e p o r t  a  c o r r e l a t i o n  o f  .4 1 ,  £ < ^ .0 1 ,  f o r  h i s
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51 a d u l t  m ales on th e s e  two t e s t s  (100, p .  4 5 6 ) .  As i t  m ight 

have been  e x p e c te d  from  t h i s  w r i t e r ' s  p r e v io u s  comments (pp. 

5 9 - 60 ) c o n c e rn in g  th e  prob lem s and  d i f f i c u l t i e s  a s s o c i a t e d  

w i th  th e  u s e  o f  th e  TAT, o n ly  a  c o r r e l a t i o n  o f  .15  £ > . 0 5 ,  

was o b ta in e d  f o r  t h e  group  i n  t h i s  s tu d y .  The d i f f e r e n c e  b e ­

tween th e  c o r r e l a t i o n s  was n o t  s i g n i f i c a n t .  A ga in , no c l e a r -  

c u t  c o n c lu s io n  can  be drawn a b o u t  th e  c o m p a r a b i l i ty  o f  W it­

k in  ' s  r e s u l t s  and th o s e  o f  t h i s  s tu d y .  P o s s i b l e  r e a s o n s  f o r  

t h i s  l a c k  o f  c o n c lu s iv e n e s s  have been  c o n s id e r e d  above (pp . 

5 9 -6 0 ) .

F ig u re  Drawings v s .  Embedded F ig u re s  

An a v e ra g e  o f  l 4  g ra p h ic  i te m s  p r e s e n t  was o b ta in e d  

f o r  th e  Ss i n  t h i s  s tu d y .  W itk in  found  a n  a v e ra g e  o f  l 6  i te m s  

p r e s e n t  f o r  h i s  a d u l t  m ales on t h e  same s h o r t  form  o f  th e  t e s t .  

The l a t t e r  mean was computed from  W i t k i n 's  t a b l e  1 2 .4  (100, 

p .  251 ) .  S i m i l a r l y ,  W itk in ,  u s i n g  th e  s h o r t  s c a l e ,  l e s s  one 

s c o r in g  i te m ,  o b ta in e d  a  mean o f  s l i g h t l y  few er  th a n  I 6 g r a ­

p h ic  i te m s  f o r  h i s  sm a ll  group o f  13 y e a r  o ld  b o y s . T h is  l a t ­

t e r  mean was computed from W i t k i n 's  t a b l e  19*3 (100, p .  4 3 0 ) .

I t  was n o t  p o s s i b l e  to  d e te rm in e  th e  e x t e n t  o f  d i f f e r e n c e s  

be tw een  h i s  mean and  t h a t  o f  t h e  p r e s e n t  s tu d y  s in c e  no s t a n d ­

a r d  d e v i a t i o n  i s  r e p o r t e d  i n  h i s  s tu d y .

As f o r  com parison  o f  c o r r e l a t i o n  c o e f f i c i e n t s  in v o lv in g  

F ig u re  Drawing and  Embedded F ig u r e s  r e s u l t s ,  one f i n d s  t h a t  

b o th  i n v e s t i g a t o r s  g o t  s i g n i f i c a n t  r e s u l t s .  W itk in  (100 , p .  

247) o b ta in e d  an r  o f  .6 2 ,  £ < ^ .0 1 ;  t h i s  w r i t e r  o b ta in e d  an
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r  o f  , 3 9 , £ < . 0 1 .  The d i f f e r e n c e  betw een th e  c o r r e l a t i o n  c o ­

e f f i c i e n t s  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  I t  i s  c o n c lu d e d ,  

t h e r e f o r e ,  t h a t  th e  r e s u l t s  from  th e  two s t u d i e s  a r e  com para­

b l e .  A gain  i t  i s  n o te d  t h a t  W itk in  d id  n o t  o b t a i n  c o r r e l a ­

t i o n s  f o r  h i s  s n a i l  g roup o f  13 y e a r  o ld  b o y s .  F o r  th e  l a t ­

t e r  g roup  t h e r e  was o n ly  a  "Mean P e r c e n t  G raph ic  I te m s"  s c o r e  

l i s t e d  ( 100 , p .  430) f o r  h i s  low , i n t e r m e d i a t e ,  and  h ig h ly  

f i e l d - d e p e n d e n t  g ro u p s .  T h is  t a b u l a r  l i s t i n g  shows t r e n d s  i n  

ag reem en t b o th  w i th  h i s  f i n d in g s  f o r  a d u l t s  and  w i th  t h i s  s t u ­

d y ' s  r e s u l t s  i n v o lv in g  a d o l e s c e n t s .

I n t e r v i e w  v s .  F ig u r e  Drawing 

W itk in  (100 , p .  456) o b ta in e d  a  c o r r e l a t i o n  o f  . 60 , £ <  

.0 1 ,  be tw een  h i s  I n t e r v i e w  r a t i n g s  and F ig u r e  Drawing s c o r e s  

o f  51 men ^ s .  T ab le  13 r e v e a l s  t h a t  i n  t h i s  s tu d y  no s t a t i s ­

t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  was found  be tw een  F ig u r e  Draw­

in g  s c o r e s  and  o v e r a l l  I n t e r v i e w  r a t i n g s .  "H igher"  and "Lower" 

F ig u r e  Drawing s c o r e s  were d e te rm in e d  by  s e p a r a t i n g  th e  two 

groups a t  t h e i r  mean w hich was 1 3 .8  ( t a b l e  28 ) .

T ab le  I 3

C h i-S q u a re  T e s t  o f  Ind ep en dence  o f  F ig u r e  
Drawing S c o res  and  I n t e r v i e w  R a t in g s

F ig u r e
Drawings

I n t e r v i e w -
Q u e s t io n n a i r e

R a t in g s  
A B T o ta l s C h i-S q u a re

H ig h e r  S c o re s 5 6 11
. 9*

Lower S c o re s 9 5 14

*Not s i g n i f i c a n t .
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The r e s u l t s  o f  t h i s  p a r t  o f  th e  s tu d y  do n o t  s u p p o r t  

th e  f i n d in g s  o f  W itk in  t h a t  F ig u r e  Drawing s c o r e s  and I n t e r ­

v iew  r a t i n g s  a r e  r e l a t e d .  S e v e ra l  f a c t o r s  may be r e s p o n s i b l e  

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

n iq u e s  were employed b y  th e  two i n v e s t i g a t o r s .  S eco n d ly , t h i s  

s tu d y  d i d  n o t  u se  t h e  e x te n s iv e  i n t e r v i e w  and  th e  a d d i t i o n a l  

te c h n iq u e s  ( e . g . ,  a u to b i o g r a p h i c a l  m a t e r i a l  a n d  s e n te n c e  com­

p l e t i o n  t e s t s )  w hich  W itk in  u s e d .  F i n a l l y ,  W itk in  o b ta in e d  

h i s  c o r r e l a t i o n  from  d a t a  c o l l e c t e d  from  51 a d u l t  m a le s .  T h is  

s tu d y  employed 25 a d o le s c e n t  m a les .

I n t e r v i e w  vs^. Q u e s t io n n a i r e  

T a b le  l 4  compares W i t k i n 's  d a t a  (100 , p .  I 87 ) w i th  th e  

f i n d i n g s  o f  t h i s  s tu d y  w i th  r e s p e c t  t o  th e  f i v e  I n t e r v i e w -  

Q u e s t io n n a i r e  v a r i a b l e s .  I n s p e c t i o n  o f  t h i s  t a b l e  r e v e a l s  

t h a t  t h e r e  i s  ag reem en t be tw een  th e  r e s u l t s  o f  t h e  two s t u d i e s  

w i th  r e s p e c t  to  r e l a t i v e  g r e a t e r  o r  l e s s e r  p e r c e n ta g e  o f  "a" 

and  "b" v a r i a b l e s  f o r  a l l  b u t  th e  f i r s t  c a t e g o r y ,  A l -B l .
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T able l4

Com parisons o f  W i t k i n 's  I n t e r v i e w  D a ta  
w i th  T hose  o f  P r e s e n t  Study

E x p e r im e n ta l  D ata*  

W itk in
I n t e r v i e w
V a r ia b l e

P r e s e n t
S tud y

%

P e rc e n ta g e
D i f f e r e n c e

Between
S tu d ie s

A1 S e lf -A w aren ess 19 41 15 60 19
B1 D e n ia l 27 59 10 4o

A2 Open H o s t i l i t y 11 37 11 44 7
B2 R e p re sse d  H os­

t i l i t y 19 63 14 56

A3 A c t i v i t y 19 58 15 60 2
B3 P a s s i v i t y 14 42 10 40

a4 Com pensation 13 65 18 72 7
B4 Low S e l f -

Esteem 7 35 7 28

A5 S e l f -
A ssu re d n ess 22 48 9 36 12

B5 A n x ie ty ,  T e n se ­
n e s s 24 52 16 64

♦ W i tk in 's  f i g u r e s  a r e  b a se d  on a  p o p u la t io n  o f  52 men. 
The d a ta  from  t h i s  s tu d y  i s  b a s e d  on a  p o p u la t io n  o f  25 a d o ­
l e s c e n t s  w hich  i s  c o n s t a n t l y  th e  same f re q u e n c y  f o r  each  o f  
th e  f i v e  v a r i a b l e s  s in c e  ju d g e s  r a t e d  e v e ry  i te m .  W i t k i n 's  N 
v a r i e s  b e c a u se  a l l  v a r i a b l e s  were n o t  r a t e d  f o r  a l l  S s .

I n  o r d e r  to  see  i f  t h e  v a r i a b l e s  o f  th e  e x p e r im e n ts  

and  i n te r v ie w  r a t i n g s  were in d e p e n d e n t ,  f i v e  C h i - s q u a re  t e s t s  

were c o n d u c te d .  The r e s u l t s  a r e  r e p o r t e d  i n  t a b l e s  15 , l 6 ,  17 , 

l 8 ,  and 1 9 .



65
T able 15

C hi-Square T e st  o f  Independence o f  W itk in 's  In terv iew
V ariab le  A l-B l and P resen t S tu d y’s

In ter v iew  V a r ia b les  A l-B l

E x perim en t

I n t e r v i e w
V a r ia b l e

P r e s e n t  
W itk in  S tudy T o ta l s  C h i-S q u a re

A1 19 15 34
2 .3 ^

B1 27 10 37

*Not s i g n i f i c a n t .

T ab le 16

C h i-S q u a re  T e s t  o f  In d ep endence  o f  W i tk in ’s I n t e r v i e w  
V a r ia b l e  A2-B2 and P r e s e n t  S tu d y ’s 

I n t e r v i e w  V a r ia b le  A2-B2

E xp erim en t

I n t e r v i e w
V a r i a b l e

P r e s e n t  
W itk in  S tudy T o ta l s  C h i-S q u a re

A2 11 11 22
.3 *

B2 19 14 33

♦Not s i g n i f i c a n t .
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T able 17

Chi-Square T e st o f  Independence o f  W itk in 's  In ter v iew
V a r ia b le  A3-B3 and P resen t S tu d y 's

In ter v iew  V a r ia b le  A3-B3

E xp erim en t

I n t e r v i e w
V a r ia b l e W itk in

P r e s e n t
S tudy T o ta l s  : C h i-S q u a re

A3 19 15 34
.O^

B3 14 10 24

♦Not s i g n i f i c a n t

T a b le  l 8

C h i-S q u a re  T e s t  o f  In dep en d en ce  o f  W i t k i n 's  I n t e r v i e w  
V a r ia b le  a4 - b4 a n d  P r e s e n t  s t u d y ' s  

I n t e r v i e w  V a r i a b l e  A4-B4

E xp erim en t

I n t e r v i e w
V a r ia b l e W itk in

P r e s e n t
S tudy T o ta l s  C h i-S q u a re

A4 13 18 31
.3*

b 4 7 7 14

♦Not s i g n i f i c a n t .
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T able 19

Chi-Square T est o f  Independence o f  V it k in 's  in te r v ie w
V a r ia b le  A5-B5 and P resen t S tu d y 's

In ter v iew  V a r ia b le  A5-B5

E xperim en t

I n t e r v i e w
V a r ia b le V i t k in

P r e s e n t
S tudy T o ta l s C h i-S q u a re

A5 22 9 31
• 9*

B5 24 16 40

*Not S i g n i f i c a n t ,

S in c e  none o f  t h e  f i v e  C h i - s q u a re  v a lu e s  would o c c u r  

u n d e r  th e  h y p o th e s is  o f  in d ep e n d en c e ,  w i t h £ < . 0 5 >  th e  hypo­

t h e s e s  a r e  a c c e p te d ;  t h e r e f o r e ,  t h e  c o n c lu s io n  i s  drawn t h a t  

t h e r e  a r e  no d i f f e r e n c e s  be tw een V i t k i n ' s  s tu d y  and  t h i s  one 

w i th  r e s p e c t  to  i n t e r v i e w  v a r i a b l e s .  A d o le sc e n ts  i n  t h e  p r e ­

s e n t  s tu d y  a s  w e l l  a s  a d u l t s  i n  V i t k i n ' s  s tu d y  te n d e d ,  t h e r e ­

f o r e ,  to  show no d i f f e r e n c e  w i th  r e s p e c t  to  p r o p o r t i o n  o f  i n ­

t e r v ie w  p e r s o n a l i t y  c h a r a c t e r i s t i c s .

I t  i s  a lm o s t  s u r p r i s i n g  to  f i n d  th e  e x t e n t  o f  a g r e e ­

m ent be tw een th e  two s t u d i e s  i n  r e s p e c t  to  predom inance  o f  

"a " o r  "b " .  T h is  i s  e s p e c i a l l y  n o tew o rth y  i n  l i g h t  o f  t h e  

d i f f e r e n c e s  i n  a g e s ,  q u a n t i t y  o f  m a t e r i a l  u t i l i z e d  i n  th e  

f o rm a t io n  o f  judg m en ts ,  and  th e  f a c t  t h a t  th e  ju d g e s  i n  t h i s  

s tu d y  were more i n t e n t  th a n  were V i t k i n ' s  ju d g es  upon r a t i n g
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a l l  f i v e  v a r i a b l e s  f o r  e v e ry  s u b j e c t .  I n  s h o r t ,  v a r i a b l e s  

A l -B l ,  A2-B2, A3-B3, A4-B4, and  A5-B5 su g g e s t  t h a t  b o th  W it­

k in  ' s  a d u l t  men and t h i s  s t u d y ' s  young men te n d  to  have th e  

f o l lo w in g  p red o m in an t c h a r a c t e r i s t i c s ;  (a )  r e p r e s s e d  h o s t i l ­

i t y ,  (b) a c t i v i t y ,  (c )  com pensa to ry  h a n d l in g  o f  h o s t i l i t y  (d) 

a n x ie ty  an d  t e n s e n e s s .

I n t e r v i e w  v s . Embedded F ig u re s  

A s i t u a t i o n  s i m i l a r  to  t h a t  w hich was found  i n  th e  

I n t e r v i e w  v e r s u s  F ig u r e  Drawing r e s u l t s  seems to  e x i s t  w i th  

th e  I n t e r v i e w  v e r s u s  Embedded F ig u r e s  r e s u l t s .  W itk in  (100, 

p .  462) r e p o r t e d  a  c o r r e l a t i o n  o f  .4 6 ,  ^ < ^ .0 1 ,  be tw een  I n ­

te r v ie w  r a t i n g s  and  Embedded F ig u r e s  s c o re s  f o r  h i s  52 ^ s .  

L ik e w ise ,  a n o th e r  i n v e s t i g a t o r  (27) o b ta in e d  a  c o r r e l a t i o n  

o f  .4 7 ,  £ < . 0 5 ,  f o r  30 ^ s .  However, t a b l e  20 r e v e a l s  t h a t  

I n t e r v i e w  and  Embedded F ig u re s  r e s u l t s  a r e  u n r e l a t e d  f o r  th e  

p r e s e n t  g roup o f  25 a d o le s c e n t  m a le s .  The d i f f e r e n c e  betw een  

th e  r e s u l t s  o f  t h i s  p a r t  o f  th e  s tu d y  and th e  r e s u l t s  from 

th e  a fo re m e n t io n e d  two i n v e s t i g a t o r s  may have b e en  due to  th e  

u se  o f  d i f f e r e n t  s t a t i s t i c a l  t e c h n iq u e s .  Comments made i n  

th e  above s e c t i o n  on F ig u re  D ra w in g -In te rv ie w  r e s u l t s  a l s o  

would a p p ly  h e re .



69

T able 20

C h i-S q u a re  T e s t  o f  In dependence  o f  Embedded F ig u r e s  
Time S c o re s  and  I n t e r v i e w  R a t in g s

EF**
I n t e r v i e w -  

Q u e s t io n n a i r e  
R a t in g s  

A B T o ta l s C h i-S q u a re

Above Mean** 6 7 13
1 .1 *

Below Mean 8 4 12

*Not s i g n i f i c a n t .

**The mean EF s c o r e  f o r  th e  group  o f  25 was 5 4 .0 .  T h is  
mean i s  r e p o r t e d  i n  t a b l e  28.

I n t e r v i e w  v £ . TAT 

V i t k in  (100 , p .  456) o b ta in e d  a c o r r e l a t i o n  o f  .24  b e ­

tween th e  TAT and th e  I n t e r v i e w .  T h is  was n o t  s t a t i s t i c a l l y  

s i g n i f i c a n t .  A C h i - s q u a r e  a n a l y s i s  o f  th e  r e s u l t s  from t h i s  

s tu d y ,  r e p o r t e d  i n  t a b l e  21, a l s o  r e v e a l s  t h a t  TAT s c o r e s  and 

I n t e r v i e w  r a t i n g s  a r e  u n r e l a t e d .  T ab le  21 g iv e s  th e  f r e q u e n ­

c i e s  o f  h ig h  and  low TAT l a c k  o f  s e l f - a s s e r t i v e n e s s  p e r c e n t  

s c o r e s  and  "A" and "b " r a t i n g s  on th e  I n t e r v i e w .  S in ce  b o th  

i n v e s t i g a t o r s  f a i l e d  to  f i n d  a  r e l a t i o n s h i p  be tw een  th e s e  two 

e v a l u a t i v e  d e v ic e s ,  t h e  i n t e r p r e t a t i o n  t h a t  t h e s e  two methods 

o f  a p p r a i s a l  a r e  q u i t e  d i f f e r e n t  i n  te rm s o f  what th e y  mea­

s u r e  sh o u ld  be g iv e n  s e r i o u s  c o n s i d e r a t i o n ;  i . e . ,  th e  TAT c an ­

n o t  be  s a i d  to  m easure  th e  more o v e r t ,  c o n sc io u s  b e h a v io r  e v i ­

denced  d u r in g  th e  i n t e r v i e w  and  from th e  q u e s t i o n n a i r e .  I n
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s h o r t ,  th e  com parison  o f  I n t e r v i e w  v e r s u s  TAT r e s u l t s  a g re e s  

w i th  t h a t  o f  W i t k i n 's  i n s o f a r  a s  b o th  s t u d i e s  f a i l e d  to  show 

s t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p s  be tw een  p e rfo rm an ces  

on th e s e  two e v a l u a t i v e  d e v ic e s .

T ab le  21

C h i-S q u a re  T e s t  o f  Independence  o f  TAT 
S c o res  and I n t e r v i e w  R a t in g s

TAT
I n t e r v i e w  R a t in g s  

A B T o ta l s C h i-S q u a re

Above Mean** 9 6 15
.2*

Below Mean C 5 10

*Not s i g n i f i c a n t .

**The mean TAT s c o re  f o r  th e  25 s u b j e c t s  was ^ 5 .2 8  
( t a b l e  2 8 ) .

V o cab u la ry  vs^. Embedded F ig u r e s  

W itk in  a c t u a l l y  d id  n o t  t a k e  i n t o  a c c o u n t  th e  f a c t o r  

o f  i n t e l l i g e n c e  i n  h i s  u se  o f  th e  v a r io u s  p e r s o n a l i t y  and  p e r ­

c e p t u a l  t e s t s .  However, t h e r e  i s  e v id e n ce  on t h i s  m a t t e r  from 

two s o u r c e s .  T h u rs to n e  (91) found  c o r r e l a t i o n s  o f  .51  and  .57  

be tw een  s c o r e s  on two G o t t s c h a l d t  F ig u r e s  T e s t  s i t u a t i o n s  and 

Kohs B lock D es ig n  s c o r e s  when he e v a lu a te d  a d u l t  s u b j e c t s .

The Kohs t e s t  has been  u se d  t r a d i t i o n a l l y  a s  a  m easure  o f  i n ­

t e l l i g e n c e .  W oerner and  L ev ine  (103) o b ta in e d  a  c o r r e l a t i o n  

o f  . 54 , £ < . 0 5 , be tw een  th e  Embedded F ig u r e s  T e s t  and t h e  v e r -
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b a l  p a r t  o f  th e  W ech sle r  I n t e l l i g e n c e  S c a le  f o r  C h i ld r e n .

I n  t h i s  s tu d y  a  c o r r e l a t i o n  o f  .4 1 ,  £ < . 0 1 ,  vas  ob ­

t a i n e d  betw een  th e  Embedded F ig u r e s  T e s t  and  th e  B in e t  Voca­

b u la r y  T e s t .  The s i m i l a r i t i e s  o f  th e  c o r r e l a t i o n s  betw een  

th e s e  t h r e e  t e s t s  and  Embedded F ig u re s  may a l lo w  one to  assume 

t h a t  i n t e l l i g e n c e  i s  s i g n i f i c a n t l y  r e l a t e d  to  p e r c e p tu a l  f i e l d -  

dependency . The p r e s e n t  r e s u l t s  seem to  be  i n  roug h  a g r e e ­

ment w i th  th e  o t h e r  m easures  o f  i n t e l l i g e n c e  when compared to  

Embedded F i g u r e s .  U n f o r tu n a t e ly ,  more d i r e c t  com parisons  c a n ­

n o t  be  made s in c e  t h e r e  a r e ,  a s  y e t ,  no a v a i l a b l e  r e p o r t s  o f  

th e  r e l a t i o n s h i p  be tw een  th e  B in e t  V o cabu la ry  T e s t  o r  e n t i r e  

B in e t  T e s t  and  th e  Embedded F ig u r e s  T e s t .



CHAPTER V 

DISCUSSION

L im i t a t i o n s  o f  th e  S tudy 

C e r t a i n  f a c t o r s  were d i s c u s s e d  In  a p p r o p r i a t e  p l a c e s  

w hich  had h e a r in g  upon th e  c o n f id e n c e  w i th  w hich  th e  r e s u l t s  

o f  t h i s  I n v e s t i g a t i o n  can be  c o n s id e r e d .  I t  seems d e s i r a b l e  

t h a t  t h e s e  f a c t o r s  s h o u ld  be  summarized and d i s c u s s e d  b e f o r e  

th e  t h e o r e t i c a l  c o n s i d e r a t i o n s  r e l a t e d  to  th e  p r e d i c t i o n s  and 

th e  c o n c lu s io n s  a r e  o f f e r r e d .

G e n e ra l  R e s t r i c t i o n s  o f  Scope 

T h is  s tu d y  p ro v id e d  no d i r e c t  e v id e n ce  c o n c e rn in g  th e  

s p e c i f i c  ways I n  w hich  a  f i e l d - d e p e n d e n t  o r  In d e p e n d e n t ,  a n a ­

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

I t  d id  n o t  I n d i c a t e  how p a r t i c u l a r  ways o f  p e r c e i v i n g  a r e  r e ­

l a t e d  to  s p e c i a l  k in d s  o f  c o p in g  p ro c e d u re  an d  s e l f - f e e l i n g s  

I n  t h e  c o u rs e  o f  p s y c h o lo g ic a l  deve lopm en t. I t  would seem, 

t h e r e f o r e ,  v e ry  Im p o r ta n t  to  o b t a i n  I n fo r m a t io n  c o n c e rn in g  

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

T h is  I n v e s t i g a t i o n  a t t e m p te d  to  show how a  p a r t i c u l a r  

mode o f  p e r c e i v i n g  I s  r e l a t e d  to  p a r t i c u l a r  ways o f  a d j u s t i n g  

and how t h e s e .  I n  t u r n ,  m igh t be r e l a t e d  to  a  s p e c i f i c  a p t i t u d e .  

B ecause  t h i s  s tu d y  had  a  c o r r e l a t i o n a l  d e s ig n .  I t  I s  somewhat
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l i m i t e d  i n  p r o v id in g  c o n c lu s io n s .  I t  was n o t  p o s s i b l e  to  ob ­

t a i n  d i r e c t  e v id e n c e  c o n c e rn in g  th e  ways i n  w hich p e r c e p t i o n ,  

t e c h n iq u e s  o f  a d ju s tm e n t ,  and  m a th em a tica l  a b i l i t y  d e v e lo p  i n  

r e l a t i o n  to  each  o t h e r  d u r in g  th e  p r o c e s s e s  o f  p s y c h o lo g ic a l  

g row th .

The Sam pling  and  R e p r e s e n t a t i v e n e s s  o f  Sample 

The jSs i n  t h i s  s tu d y  r e s i d e d  i n  one o f  th e  two r e l a ­

t i v e l y  sm a ll  towns ( p o p u la t io n  l i m i t s  8 ,0 0 0 -1 2 ,0 0 0 )  i n  C a l i ­

f o r n i a  o r  i n  farm  a r e a s  a d j a c e n t  to  th e  tow ns. S in c e  s p e c i ­

f i c  c u l t u r a l ,  g e o g ra p h ic ,  and soc io -econom ic  f a c t o r s  were n o t  

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

s u l t s  rem ain  in d e t e r m i n a t e .  A ls o ,  i t  sh o u ld  be n o te d  t h a t  

th e  ^ s  were s e l e c t e d  from  a  p a r t i c u l a r  age  ra n g e  and  edu ca ­

t i o n a l  l e v e l .  T hus, i t  i s  p o s s i b l e  t h a t  t h i s  s tu d y  c o n ta in e d  

a  n o n - r e p r e s e n t a t i v e  sam ple w i th  unknown skewness i n  s e v e r a l  

a r e a s .  I n  s h o r t ,  g e n e r a l i z a t i o n s  from th e  r e s u l t s  o f  t h i s  

s tu d y  to  o t h e r  g roups sh o u ld  b e  made w i th  p ro p e r  c a u t io n .

The E x p e r im e n ta l  I n s t ru m e n ts  

V a r io u s  comments have b e en  made i n  a p p r o p r i a t e  p l a c e s  

c o n c e rn in g  th e  t e s t s  u s e d  and t h e  c o n f id e n c e  w i th  w hich  t h e i r  

r e s u l t s  c o u ld  be c o n s id e r e d .  They a r e  summarized h e r e .

F i r s t  o f  a l l ,  i t  sh o u ld  b e  n o te d  t h a t  a l l  comments con ­

c e r n in g  m a th em atics  p e rfo rm an ce  r e f e r r e d  to  a b i l i t y  a s  mea­

s u re d  by a  t e s t —n o t  to  a c t u a l  s c h o o l  g ra d e s  i n  m a th e m a tic s .  

The l i m i t a t i o n s  o f  th e  m ath em atics  t e s t ,  i t s e l f ,  i n s o f a r  as  

i t  m easu res  a b i l i t y  would seem to  r e q u i r e  t h a t  g e n e r a l i z a t i o n s
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w hich  a r e  made sh o u ld  be  r e s t r i c t e d .

S i m i l a r l y ,  v e r b a l  i n t e l l i g e n c e  was m easured  by  a  v o ca ­

b u l a r y  t e s t .  T here  i s  good re a so n  to  u se  a  v o c a b u la ry  t e s t  

i n  r e a l i t y  s i t u a t i o n s  where i t  i s  n o t  p r a c t i c a l  to  employ an 

e n t i r e  i n t e l l i g e n c e  t e s t ,  b u t  com parisons  o f  th e  p a r t i a l  c o r ­

r e l a t i o n s  w i th  c o r r e l a t i o n s  from o t h e r  s t u d i e s  o r  com p arisons  

o f  th e  v o c a b u la ry  r e s u l t s  w i th  o t h e r  i n t e l l i g e n c e  m easu res  

u s e d  i n  s i m i l a r  s t u d i e s  r e q u i r e  c a u t io n .

The TAT and F ig u re  D raw ings, l i k e  th e  V o cab u la ry  t e s t ,  

a r e  t e c h n iq u e s  w hich a r e  most o f t e n  a d m in i s t e r e d  i n d i v i d u a l l y  

i n  c l i n i c a l  s i t u a t i o n s ,  i t  i s  q u i t e  p o s s i b l e  t h a t  t h e  group 

a d m i n i s t r a t i o n  o f  th e  p e r s o n a l i t y  t e s t s  p lu s  th e  m ethods o f  

s c o r in g  them r e s u l t e d  i n  th e  e x c lu s io n  from  c o n s i d e r a t i o n  o f  

many s i g n i f i c a n t ,  h ig h ly  i n d i v i d u a l i s t i c  nuances i n  p e r s o n a l ­

i t y ,  L ik e w ise ,  th e  i n d i v i d u a l l y  a d m i n i s t e r e d  Embedded F ig u r e s  

T e s t  r e q u i r e d  o n ly  a  t im e  s c o r e ,  a l t h o u g h  v a r io u s  comments 

a n d  a s s o c i a t i o n s  by  th e  ^ s  m ight have e n r i c h e d  o u r  knowledge 

had th e y  b e en  p o s s i b l e  to  t r e a t  i n  s y s te m a t i c  ways.

F i n a l l y ,  t h e  I n t e r v i e w - Q u e s t io n n a i r e  t e c h n iq u e  was u sed  

w i th  o n ly  25 S s .  B ecause  o f  r e a l i t y  demands th e  p e r s o n a l  i n ­

t e r v ie w  was r e l a t i v e l y  s h o r t  i n  d u r a t i o n  and  l i m i t e d  i n  sc o p e ,  

d e p th ,  and  i n t e n s i t y  o f  r a p p o r t  be tw een  S and  E . What e f f e c t s  

t h e s e  l i m i t a t i o n s  may have had upon t h e  r e s u l t s  i n  th e  s tu d y  

a r e  t h e r e f o r e  unknown.
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T h e o r e t i c a l  C o n s id e r a t io n s  o f  R e s u l t s  R e la te d  
to  th e  HypoEbeses

P r e d i c t i o n  1

The f i r s t  h y p o th eses  s t a t e d  t h a t  d e g re e  o f  p r o f i c i e n c y  

In  m a th em a tics  sh o u ld  b e  r e l a t e d  to  f l e ld - d e p e n d e n c y ,  a s  mea­

s u re d  by  th e  Embedded F ig u r e s  T e s t .  T here  I s  an  I n v e r s e  r e ­

l a t i o n s h i p  betw een  m a th e m a tic a l  a b i l i t y  an d  f l e ld - d e p e n d e n c y .  

When c o n s id e r e d  a lo n e ,  t h i s  f i n d i n g  does n o t  e x p la in  a n y th in g  

c o n c e rn in g  p e r s o n a l i t y  c h a r a c t e r i s t i c s  I n  I n d i v i d u a l s .  T here  

I s ,  however, good r e a s o n  to  b e l i e v e  t h a t  an  I n t e l l e c t u a l  f a c ­

t o r  I s  r e q u i r e d  to  s o lv e  b o th  m a th e m a tic a l  p rob lem s and  em­

bedded  f i g u r e s  t a s k s  s in c e  v o c a b u la ry  a b i l i t y  was r e l a t e d  

s i g n i f i c a n t l y  to  m athem atics  a b i l i t y  and to  f l e ld - d e p e n d e n c y .  

The f i n d i n g  o f  a  r e l a t i o n s h i p  be tw een  m athem atics  a b i l i t y  and 

f le ld -d e p e n d e n c y  when v o c a b u la ry  was p a r t l a l l e d  o u t  may be 

comprehended I n  te rm s o f  th e  b a s i c  t h e o r i z i n g  o f  t h i s  p a p e r .  

T h a t I s ,  th e  a g g re s s iv e n e s s  which I s  In v o lv e d  I n  th e  t a s k  o f  

s e p a r a t i n g  an  I tem  from th e  f i e l d  I n  th e  Embedded F ig u r e s  

T e s t  a n d  o t h e r  o r i e n t a t i o n  t e s t s  I s ,  p e rh a p s ,  a  p e r s o n a l i t y  

c h a r a c t e r i s t i c  w hich  I s  needed  I n  t h e  s o l v i n g  o f  m a th e m a tic a l  

p ro b le m s .

I n  s h o r t ,  th e  hunches o f  su ch  w r i t e r s  a s  P la n k  an d  

P lank  ( 5 9 ) j who saw a g g r e s s iv e n e s s  a s  b e in g  an  Im p o r ta n t  a t ­

t r i b u t e  o f  su c c e s s  I n  m a th em a tic s ,  seem to  be  I n  a c c o rd  w i th  

th e  f i n d i n g s  o f  t h i s  s tu d y .  T h is  I s  p a r t i c u l a r l y  t r u e  I f  

W i t k i n 's  c o n c e p t io n  o f  what I s  In v o lv e d  I n  th e  p e rfo rm an ce  

on th e  Embedded F ig u r e s  T e s t  I s  a c c e p te d .
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S i m i l a r l y ,  t h e  id e a s  o f  P i a g e t  (56 ) and  Rosen (70) 

have b e e n  s u b s t a n t i a t e d .  T hese  w r i t e r s  s t r e s s e d  t h e  im p o r­

t a n c e  o f  i n c r e a s i n g  d i f f e r e n t i a t i o n  o f  th e  s e l f  i n  th e  m a tu r -  

a t i o n a l  p r o c e s s ;  f u r t h e r  th e y  s t r e s s e d  th e  im p o r tan c e  o f  ma­

t u r i t y  f o r  th e  a b i l i t y  to  h a n d le  num bers. T h is  s u b s t a n t i a ­

t i o n  i s  even  more c o n v in c in g  i f  V i t k i n ’s c o n c e p t  i s  a c c e p t e d .  

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

im m ature p e r s o n a l i t i e s .

On th e  o t h e r  hand, one i s  r e a d i e r  to  q u e s t io n  C a t t e l l ' s  

(18 ) i n t e r p r e t a t i o n s  o f  h i s  own f i n d i n g s .  He fo u n d  on h i s  

p e r s o n a l i t y  q u e s t i o n n a i r e  t h a t  th e  l e s s  dom inan t,  l e s s  h e a d ­

s t r o n g  i n d i v i d u a l  a s  m easured  by  h i s  q u e s t i o n n a i r e  a c h ie v e d  

h ig h e r  m athem atics  s c o r e s  on th e  G rad u a te  R eco rd  E x am in a tio n  

m a th em a tic s  t e s t .  S in c e  C a t t e l l  d id  n o t  v a l i d a t e  h i s  p e r s o n ­

a l i t y  t e s t  a g a i n s t  any  e x t e r n a l  c r i t e r i a ,  th e  m eaning o f  "h ea d ­

s t r o n g "  i s  n o t  c l e a r .  As a co n seq u e n ce ,  h i s  r e s u l t s  a r e  open 

to  i n t e r p r e t a t i o n s  o t h e r  th a n  th e  one he o f f e r e d .

One r i s k s  th e  p o s s i b i l i t y  o f  g o in g  too  f a r  a f i e l d  i n  

an i n t e r p r e t a t i o n  o f  t h e  f i r s t  h y p o th e s is  b e c a u se  we a r e  co n ­

f i n e d  to  V i t k i n ' s  own f i n d in g s  an d  n o t io n s  o f  w hat i s  i n ­

v o lv e d  i n  th e  Embedded F ig u r e s  t a s k .

P r e d i c t i o n  2

The second  h y p o th e s is  s t a t e d  t h a t  d e g re e  o f  p r o f i ­

c ie n c y  i n  m a th em a tic s  sh o u ld  b e  r e l a t e d  to  p e r s o n a l i t y  c h a r ­

a c t e r i s t i c s  m easured  on th e  F ig u r e  Drawing T e s t .  A s i g n i f i ­

c a n t  r e l a t i o n s h i p  was found  be tw een  th e s e  two v a r i a b l e s .  T h is
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r e l a t i o n s h i p  e x i s t e d  f o r  a l l  t h r e e  m ajo r  m ath em atics  s c o r e s — 

T o ta l  M a th em atic s ,  M athem atics R e aso n in g ,  and  M athem atics 

F u n d a m en ta ls .

A ltho ugh  a s h o r t  v e r s i o n  o f  th e  F ig u re  Drawing T e s t  

was u s e d ,  t h i s  t e s t  was assum ed to  p r o v id e  a g lo b a l  m easure  

o f  e v a l u a t i o n  o f  o n e 's  own body, o f  sex  i d e n t i f i c a t i o n ,  and  o f  

d r i v e  o r  en ergy  l e v e l .

In d e e d ,  growing e v a l u a t i o n  o f  o n e 's  own body and i n ­

c r e a s i n g  sex  i d e n t i f i c a t i o n  a r e  p r o c e s s e s  w hich a r e  o f t e n  co n ­

s i d e r e d  to  be a s s o c i a t e d  w i th ,  i f  n o t  p a r t  o f ,  i n c r e a s i n g  ma­

t u r i t y .  T h is  w r i t e r  a g re e s  w i th  Levy (4o) i n  v ie w in g  d e f i ­

c i e n c i e s  i n  th e s e  p r o c e s s e s  a s  c h a r a c t e r i z i n g  th e  o v e r - p r o ­

t e c t e d  c h i l d .

As f a r  a s  low d r i v e  i s  c o n c e rn e d ,  th e  p re s e n c e  o f  t h i s  

f a c t o r  i s  im p l ie d  i n  th e  c o n c lu s io n s  o f  Plank: and  P la n k  (59) 

who d i s c o v e r e d  t h a t  th e  more a g g r e s s iv e  p e o p le  who had to  f i g h t  

t h e i r  way up i n  l i f e  were th e  i n d i v i d u a l s  who d id  b e s t  i n  m athe­

m a t i c s .  S i m i l a r l y ,  th e y  n o te d  t h a t  v e ry  few women had an  i n ­

t e r e s t  i n  m athem atics  u n l e s s  th e y  were w e l l  i d e n t i f i e d  w i th  

t h e i r  f a t h e r s .  T h is  would a l s o  seem to  s u p p o r t  t h i s  w r i t e r ' s  

f i n d i n g  i n  a n o th e r  s tu d y  (71 ) t h a t  p r o f i c i e n c y  i n  m athem atics  

i s  r e l a t e d  to  m a s c u l in i t y .  I n s p e c t i o n  o f  th e  t e s t  o f  mascu­

l i n i t y  u s e d  i n  h i s  s tu d y  r e v e a le d  t h a t  t h e r e  was a  p re p o n d e r ­

ance  o f  i te m s  which r e p r e s e n te d  p a s s i v e  i n t e r e s t s  on th e  one 

hand and  more a c t i v e ,  a g g r e s s iv e  i n t e r e s t s  on th e  o t h e r  hand .

The fo rm er  s e t  o f  i n t e r e s t s  r e f l e c t e d  f e m i n i n i t y  w h i le  th e
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l a t t e r  s e t  r e f l e c t e d  m a s c u l in i t y .

I n  s h o r t ,  th e  r e s u l t s  a s s o c i a t e d  v i t h  th e  second  hypo­

t h e s i s  a p p e a r  to  have added f u r t h e r  s u p p o r t  to  t h e  t h e o r i z i n g  

e x p re s s e d  i n  t h i s  p a p e r  and to  th e  n o t io n s  grow ing  o u t  o f  th e  

works o f  o t h e r  i n v e s t i g a t o r s  ( 56 , 6I ,  5 9 ) .

P r e d i c t i o n  3

The t h i r d  h y p o th e s is  s t a t e d  t h a t  th e  d e g re e  o f  p r o f i ­

c ie n c y  i n  m a th em a tic s  would he  r e l a t e d  to  p e r s o n a l i t y  c h a r ­

a c t e r i s t i c s  m easured  b y  th e  TAT. T h e re  was no s i g n i f i c a n t  

r e l a t i o n s h i p  be tw een  d e g re e  o f  s e l f - a s s e r t i v e n e s s ,  a s  m easured  

by th e  TAT, and  m athem atics  a b i l i t y .  P o s s i b l e  r e a s o n s  f o r  th e  

l a c k  o f  r e s u l t s  from  th e  TAT have b e en  o f f e r e d  p r e v i o u s ly  

(p .  5 9 ) .  I t  i s  i n t e r e s t i n g  to  n o te  t h a t  t h i s  i n v e s t i g a t o r  

(71 ) d id  n o t  o b t a i n  s i g n i f i c a n t  r e s u l t s  w i th  a  TAT m u l t i p l e  

c h o ic e  t e s t  o f  " s t r i v i n g "  when he c o r r e l a t e d  t h e s e  s c o re s  

a g a i n s t  m a th em atics  a b i l i t y  o f  c o l l e g e  s t u d e n t s .

One, however, can  now lo o k  e ls e w h e re  a t  t h i s  p o i n t .

Did th e  I n t e r v i e w - Q u e s t io n n a i r e  t e c h n iq u e ,  w hich  was d e s ig n e d  

so t h a t  i t  c o u ld  be e v a lu a te d  i n  te rm s o f  th e  o v e r t ,  c o n sc io u s  

b e h a v io r  a n d  a c t i v i t i e s  o f  th e  s u b j e c t ,  show any  r e l a t i o n s h i p  

to  m a th em atics  a b i l i t y ?

P r e d i c t i o n  4

The f o u r t h  h y p o th e s is  s t a t e d  t h a t  d e g re e  o f  p r o f i c i e n c y  

i n  m a th em a tics  would be  r e l a t e d  to  p e r s o n a l i t y  c h a r a c t e r i s t i c s  

m easured  by  th e  I n t e r v i e w - Q u e s t io n n a i r e  t e c h n iq u e .  Only one 

C h i - s q u a re  t e s t  y i e l d e d  a  s t a t i s t i c a l l y  s i g n i f i c a n t  a s s o c i a -
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t l o n  betw een m a th e m a tic a l  a b i l i t y  and  th e  I n te rv ie w -Q u e s ­

t i o n n a i r e  p e r s o n a l i t y  c h a r a c t e r i s t i c s  ( t a b l e  6 ) .  W ith  r e s ­

p e c t  to  M athem atics  R easo n in g , t h e  p r o p o r t io n  o f  good m athe­

m a t ic s  p e r fo rm e rs  who e x h i b i t e d  "a " c h a r a c t e r i s t i c s  was s i g ­

n i f i c a n t l y  h i g h e r  th an  th e  p r o p o r t i o n  o f  p o o r  M athem atics  

R easo n in g  p e r fo rm e rs  who e x h i b i t e d  "a " c h a r a c t e r i s t i c s .  On 

t h e  w ho le , th e n ,  more o f  th e  b e t t e r  p e r fo rm e rs  on M athem atics 

R easo n in g  were s e l f - a w a r e ,  open i n  h o s t i l i t y ,  a c t i v e ,  s e l f -  

a s s u r r e d ,  and com pensa to ry  i n  th e  h a n d l in g  o f  t h e i r  i n f e r i ­

o r i t y  f e e l i n g s  th a n  were th e  p o o r e r  p e r fo rm e rs  on M athem atics 

R easo n in g  ( t a b l e  8 ) .  B e t t e r  T o ta l  M athem atics  p e r fo rm e rs  a l ­

so had s i g n i f i c a n t l y  more s e l f - a w a r e n e s s  th a n  p o o r e r  T o ta l  

M athem atics  p e r f o rm e r s .

Of c o u r s e ,  t h e s e  r e s u l t s  sh o u ld  be  a c c e p t e d  w i th  c a u ­

t i o n  b e c a u se  th e y  a r e  b a se d  on a  sm a ll  sam ple . I t  can be  

s a i d  t h a t  ^ s  w i t h  b e t t e r  M athem atics  R eason in g  s c o re s  seem 

to  b e  c h a r a c t e r i z e d  by b e t t e r  p e r s o n a l i t y  a d ju s tm e n t  and  a b i l ­

i t y  t o  cope w i th  l i f e ;  i t  a l s o  can  be  s a id  t h a t  th e y  te n d  to  

be  more a s s e r t i v e .  These c h a r a c t e r i s t i c s  a r e  i n  ag reem en t 

w i th  th e  t h e o r e t i c a l  n o t io n s  o f  m ost p a s t  w r i t e r s  ( l 8 ,  4o ,

5 9 ) .

C o n c lu s io n s  and G e n e ra l  T h e o r e t i c a l  Comments

The f o l lo w in g  d i s c u s s i o n  i s  co n ce rn e d  w i t h  m a th em a ti­

c a l  a b i l i t y ;  b u t ,  t h e  r e s u l t s  o f  t h i s  s tu d y  m ig h t  be a p p l i c a ­

b l e  t o  any o t h e r  f i e l d  t h a t  makes s i m i l a r  demands. The p r e ­
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s e n t  s tu d y  has a r r i v e d  a t  an  o v e r a l l  v iew  o f  th e  p o o r e r  m athe­

m a t ic s  p e r fo rm e r .  Compared to  th e  b e t t e r  m ath em atics  p e r fo rm ­

e r ,  he e v in c e s  low e v a l u a t i o n  o f  h i s  own body , l i t t l e  s t r u g ­

g l e  f o r  s e x u a l  i d e n t i f i c a t i o n ,  and low d r i v e .  I n  a d d i t i o n ,  

he i s  l i k e l y  to  employ t h e  d e fe n s e  mechanism o f  d e n i a l  and 

he may show p a s s i v i t y  and  l a c k  o f  s e l f - e s t e e m .

A lthough  a t t e m p ts  have been  made e a r l i e r  to  d e a l  w i th  

e a c h  o f  t h e s e  c h a r a c t e r i s t i c s  s e p a r a t e l y  i t  seems a d v i s a b le  

now to  t r y  to  p r e s e n t  an  o v e r-v ie w  o f  th e  r e l a t i o n s h i p  b e ­

tw een  p e r s o n a l i t y  and  m a th e m a tic a l  a b i l i t y .

Of th e  c h a r a c t e r i s t i c s  a s s o c i a t e d  w i th  th e  p o o r e r  m athe­

m a t ic s  p e r f o rm e r s ,  t h e  r o l e  o f  p a s s i v i t y - a c t i v i t y  i s  th e  f i r s t  

p o i n t  f o r  d i s c u s s i o n .  A cco rd in g  to  W itk in ,  p a s s i v i t y

. . . s i g n i f i e s  i n a b i l i t y  to  f u n c t i o n  in d e p e n d e n t ly  
o f  e n v iro n m en ta l  s u p p o r t ,  an  a b se n c e  o f  i n i t i a t i n g  
a c t i v i t y ,  and a  r e a d i n e s s  to  subm it  to  f o r c e s  o f  
a u t h o r i t y .  A c t i v i t y ,  on th e  o t h e r  hand, in v o lv e s  
a b i l i t y  t o  f u n c t i o n  w i th  r e l a t i v e l y  l i t t l e  su p p o r t  
from th e  en v iro n m en t ,  a  c a p a c i ty  f o r  i n i t i a t i n g  
and o r g a n iz in g ,  an d  th e  power to  s t r u g g l e  f o r  mas­
t e r y  o v e r  s o c i a l  and  o t h e r  e n v iro n m e n ta l  f o r c e s  
(100, p .  4 6 7 ) .

I n  t h e  i n t e r v i e w  s i t u a t i o n  t h e  p o o r e r  m ath em atics  Ss 

were  found , among o t h e r  syndrom al f a c t o r s ,  t o  be  more p a s s i v e  

th a n  th e  b e t t e r  m athem atics  S s .  And i n  th e  c a s e  o f  t h e i r  f i g ­

u r e  d raw ings t h e r e  were i n d i c a t i o n s  o f  weakness o f  d r i v e  and  

an  ab sen c e  o f  s t r u g g l e  f o r  a d u l t  s e x u a l  i d e n t i f i c a t i o n .  These 

t h r e e  p e r s o n a l i t y  c h a r a c t e r i s t i c s  o f  p a s s i v i t y ,  weakness o f  

d r i v e ,  and a b se n c e  o f  s t r u g g l e  a r e  a l l  s u g g e s t iv e  o f  red u c ed  

a c t i v i t y .  The more su b m is s iv e  and  p a s s i v e  Ss were found  to



81

be th e  p o o r e r  m athem atics  p e r f o r m e r s ,  i n  a d d i t i o n ,  th e  un­

f a v o r a b le  syndrom al p i c t u r e  o f  low d r i v e  and low s e l f - e s t e e m  

was c h a r a c t e r i s t i c  o f  t h e  p o o r e r  m athem atics  p e r f o rm e r .  A ddi­

t i o n a l  i n v e s t i g a t i o n s  o f  f i e l d s  o t h e r  th a n  m athem atics  a r e  

i n d i c a t e d  so t h a t  we m igh t know w h e th e r  th e s e  p e r s o n a l i t y  

t r a i t s  a r e  more commonly a s s o c i a t e d  w i th  m athem atics  th an  

w i th  o t h e r  f i e l d s .

R e s u l t s  from th e  o t h e r  in te r v ie w  v a r i a b l e ,  d e g re e  o f  

s e l f - a w a r e n e s s ,  r e v e a l e d  t h a t  p o o r e r  m a th em atics  ^ s  ten d ed  to  

u se  th e  mechanism o f  d e n i a l  and  had r e l a t i v e l y  l i t t l e  aw are­

n e ss  o f  t h e i r  own i n n e r  l i f e .  The s u p p o s i t i o n  may be made 

t h a t  one who has l i t t l e  i n s i g h t  i s  p o o r ly  equ ip ped  to  c o n t r o l  

h i s  own im p u ls e s .  S in c e  he f e a r s  them, he s h u ts  them o u t ,

a s  i t  w ere , and  a s  a  r e s u l t  o f  do ing  s o ,  he p u t s  h im s e l f  a t

t h e i r  mercy and i s  l e s s  a b l e  to  e x e r c i s e  c o n t r o l  o v e r  th e s e

f o r e i g n  im p u ls e s .  T h is  i s ,  o f  c o u r s e ,  a  s i m p l i f i c a t i o n  o f

some v e ry  com plex, psychodynam ic t h e o r i z i n g ,  b u t  i t  may be 

presum ed t h a t  much en ergy  i s  u t i l i z e d  when d e n i a l  mechanisms 

a r e  employed. I f  t h i s  p re su m p tio n  i s  a c c e p te d ,  i t  i s  n o t  u n ­

r e a l i s t i c  to  v i s u a l i z e  t h e  d en y in g  p e rs o n  a s  h a v in g  l e s s  e n e r ­

gy a v a i l a b l e  to  u t i l i z e  f o r  c o n c e n t r a t i v e ,  a c t i v e  w ork ing  o f  

m athem atics  p ro b lem s. A ga in , t h i s  r e a s o n in g  m igh t a p p ly  to  

o t h e r  f i e l d s ,  b u t  p o s s i b l y  n o t  to  th e  same d e g re e .

D i f f e r e n c e s  betw een i n d i v i d u a l s  i n  term s o f  s e l f - e v a l ­

u a t i o n  were e x p re s s e d  i n  th e  F ig u re  D raw ings. A t one ex trem e 

o f  s e l f - e v a l u a t i o n  a  r e l a t i v e l y  u n d i f f e r e n t i a t e d  an d  p r i m i t i v e
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body image was r e f l e c t e d ;  t h e  o t h e r  end r e p r e s e n t e d  an  i n t e ­

g r a t e d ,  more a d u l t  c o n c e p t  o f  th e  body. The p o o r e r  mathema­

t i c s  ^ s  p ro v ed  to  have low er s e l f - e v a l u a t i o n s  th a n  th e  b e t t e r  

m athem atics  ^ s .  Of c o u r s e ,  t h i s  f i n d in g  may b e  e x p la in e d  i n  

a c c o rd a n c e  w i th  th e  th e o ry  t h a t  p e o p le  w i th  low s e l f - e s t e e m  

w i l l  do p o o r ly  i n  many th in g s  a s  a  consequence  o f  t h i s  d e f e a t ­

i s t  a t t i t u d e  tow ards th e m s e lv e s .  I t  i s  p o s s i b l e  t h a t  ^ s  c o u ld  

be d i f f e r e n t i a t e d  w i th  r e s p e c t  to  s e l f - e v a l u a t i o n  i n  s u b j e c t s  

o t h e r  th a n  m a th em a tic s .

An a l t e r n a t i v e  e x p la n a t io n  to  th e  a fo re m e n t io n e d  sim ­

p l e  c a u s e - a n d - e f f e c t  id e a  t h a t  p e o p le  who f e e l  in a d e q u a te  

w i l l  p e rfo rm  in a d e q u a te ly  was s u g g e s te d  by th e  i d e a s  o f  P i a ­

g e t  (57) and Rosen (7 0 ) ,  who r e l a t e d  th e  developm ent o f  th e  

s e l f ,  o r  ego , to  t h e  a c q u i s i t i o n  o f  number s k i l l  and  m athe­

m a t i c a l  a b i l i t y .  I t  would a p p e a r  more p ro b a b le  t h a t  b o th  

th e  P ia g e t -R o s e n  view  and th e  c a u s e - a n d - e f f e c t  i d e a  a r e  o p e r ­

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

po o r  m ath em atics  p e r fo r m e r s .

I n a b i l i t y  to  s e p a r a t e  i te m  from c o n te x t  i n  th e  Embedded 

F ig u r e s  T e s t  i s  a s s o c i a t e d  w i th  r e l a t i v e  im m a tu r i ty .  T h is  

c o n c lu s io n  was made by W itk in  a f t e r  com paring  p e r c e p t u a l  p e r ­

fo rm ances f o r  v a r io u s  ages  o f  c h i l d r e n .  S i m i l a r l y ,  W itk in  

found  t h a t  f i e l d - d e p e n d e n t  p e r fo rm e rs  te n d  to  be  su b m iss iv e  

to  a u t h o r i t y ,  to  r e q u i r e  e n v iro n m e n ta l  s u p p o r t ,  and  to  deny 

i n n e r  e v e n t s .  These p e r fo rm e rs  a l s o  te n d e d  to  have d i f f i c u l t y  

w i th  im p u lse  c o n t r o l  and made c h i l d i s h  d raw ings o f  t h e  human
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f i g u r e .  The p r e s e n c e  o f  such  c h a r a c t e r i s t i c s  s u g g e s te d  to  

W itk in  an  " a r r e s t "  i n  p r o g r e s s  tow ard  e m o tio n a l  m a t u r i t y .  

S in c e  th e  p o o r e r  m athem atics  s t u d e n t s  te n d e d  to  have h ig h e r  

F ig u r e  Drawing and  Embedded F ig u r e s  s c o r e s ,  i t  may be s a i d  

t h a t  th e y  were r e l a t i v e l y  im m ature . T h is  f i n d i n g  a p p e a rs  to  

ad d  f u r t h e r  s t r e n g t h  to  th e  t h e o r i z i n g  o f  P i a g e t  (57)»  Rosen 

(70 ) ,  and  P lan k  and  P lank  (59)*

A l l  i n  a l l ,  i t  may be  s a i d  t h a t  i n  a d d i t i o n  to  t h i s  

s t u d y ' s  c o n f i r m a t io n  o f  some o f  W i t k i n 's  b a s i c  f i n d i n g s ,  

t h e r e  has been  e s t a b l i s h e d  some e m p i r ic a l  s u b s t a n t i a t i o n  o f  

th e  n o t io n s  d e r i v e d  d i r e c t l y  o r  i n d i r e c t l y  from  most o f  th e  

p r e v io u s  t h e o r i s t s  (40 , 56 , 57» 59» 63 , 70 , 72) who were co n ­

c e r n e d  w i th  th e  p rob lem  o f  m a th e n a t i c a l  a b i l i t y  and i t s  r e l a ­

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

G e n e ra l  P r a c t i c a l  I m p l i c a t io n s  

T h is  s tu d y  w as, a t  l e a s t  i n  p a r t ,  a n  e f f o r t  to  b r i n g  

t o g e t h e r  t h r e e  a r e a s  o f  p sy c h o lo g y . T h a t i s ,  an  a d d i t i o n  was 

made to  W i t k i n 's  a l r e a d y  e s t a b l i s h e d  p e r c e p t i o n - p e r s o n a l i t y  

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

m a th e m a tic s .  Such e f f o r t s  t o  combine an d  r e l a t e  th o s e  a r e a s  

w hich  were h e r e t o f o r e  c o n s id e r e d  a s  r e l a t i v e l y  s e p a r a t e  m igh t 

a l s o  s e r v e  to  s h i f t  th e  em phasis g iv e n  by e d u c a to r s .  T h a t  i s ,  

i t  w ould seem more u s e f u l  f o r  t e a c h e r s  to  lo o k  a t  d i f f i c u l t i e s  

i n  a  s u b j e c t  l i k e  m athem atics  i n  te rm s o f  th e  k in d  o f  p e r s o n ­

a l i t y  c h a r a c t e r i s t i c s  a  p u p i l  m igh t hav e . T e a c h e rs  m igh t th e n  

become more i n t e r e s t e d  i n  and  aw are o f  th e  r e l a t i v e  w e ig h t  o f
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t h e s e  c h a r a c t e r i s t i c s  when th e y  a r e  p u t  a lo n g s id e  more c u s t o ­

m a r i ly  u se d  f a c t o r s  l i k e  methods o f  s tu d y  and o f  t e a c h in g  

and  s p e c i f i c  a b i l i t y .  The o ld  ten d e n cy  to  th in k  i n  te rm s o f  

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

t h e  l i k e  m ig h t ,  p e r l ia p s ,  b e  changed so t h a t  th e s e  a r e a s  would 

b e  c o n s id e r e d  a s  c l o s e l y  in te rw o v e n  a s p e c t s  o f  t h e  s i n g l e  i n ­

d i v i d u a l  .

S u g g e s t io n s  f o r  F u tu r e  R esea rch  

B e fo re  such  t h in k i n g  can  r e a l l y  expand and  b e  m eaning­

f u l l y  u n d e rs to o d ,  i t  would seem t h a t  t h e r e  a r e  many more r e ­

l a t e d  s t u d i e s  w hich  need  to  be  co n d u c ted  so t h a t  more an d  

more o f  t h e s e  a s p e c t s  can  be l i n k e d  t o g e t h e r .

F o r  exam ple, i t  would seem im p o r ta n t  to  i n v e s t i g a t e  

t h e  p o s s i b l e  d i f f e r e n c e s  be tw een  men an d  women and  be tw een  

boys and g i r l s  a t  v a r io u s  a g es  to  se e  i f  th e  r e l a t i o n s h i p s  

fo u n d  i n  t h i s  s tu d y  would h o ld  u p . I t  would a l s o  seem d e s i r ­

a b l e  to  u t i l i s e  o t h e r  m easures  o f  f i e ld -d e p e n d e n c y ;  e . g . ,  th o s e  

o r i e n t a t i o n  t a s k s  ( t i l t i n g  r o o m - t i l t i n g  c h a i r ,  r o d  and fram e) 

w h ich  V i t k i n  u se d  and  found  s i g n i f i c a n t l y  c o r r e l a t e d  w i th  t h e  

Embedded F ig u r e s  T e s t .

I n  a d d i t i o n ,  i t  would seem w o rth w h ile  to  se e k  f o r  f u r ­

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

w i th  m ath em atics  a b i l i t y ,  such  a s  " r e a c t i o n  tow ard  a u t h o r i t y  

f i g u r e s . "  F o r  i n s t a n c e ,  does r e b e l l i o n  tow ard  a u t h o r i t y  a l s o  

go a lo n g  w i th  a  r e b e l l i o u s  a t t i t u d e  tow ard  th e  r i g o r o u s  r u l e s
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o f  m a th e m a tic s ,  a s  S a lv a d o r !  (72) h i n t e d  i t  m ight?  We do 

know t h a t  W itk in  (100) fo u n d  f i e l d - d e p e n d e n t  p e r fo rm e rs  to  be  

su b m iss iv e  to  a u t h o r i t y .

One m igh t a l s o  w ish  to  e l a b o r a t e  on th e  e a r l i e r  work 

o f  t h i s  a u th o r  (71) and  i n v e s t i g a t e  p o s s i b l e  d i f f e r e n c e s  b e ­

tween more m a sc u l in e  and  fe m in in e  m ales  i n  t h e i r  m athem atics  

a b i l i t y .  T h is  t o p ic  would seem to  be a  more d i r e c t  fo l lo w -u p  

and t e s t i n g  o f  th e  a u to b io g r a p h ic a l  f i n d in g s  o f  P la n k  and 

P lan k  (5 9 )•  S i m i l a r l y ,  a  p o t e n t i a l l y  f r u i t f u l  a r e a  m ight i n ­

v o lv e  more d i r e c t  work c o n c e rn in g  i d e n t i f i c a t i o n s  w i th  p a r e n t s  

o r  th e  k in d s  o f  r e l a t i o n s h i p s  a  c h i l d  has  w i th  them. These 

f a c t o r s ,  i n  t u r n ,  c o u ld  be i n v e s t i g a t e d  i n  term s o f  t h e i r  r e ­

l a t i o n  to  m a th e m a tic a l  l i k e s  and  d i s l i k e s .  T h is  l a t t e r  su g ­

g e s t i o n  has been  c u r s o r i l y  m en tioned  by  v a r io u s  a u th o r s  (4o , 

59, 7 2 ) ;  how ever, Murphy (50) was n o t  v e ry  o p t i m i s t i c  a b o u t  

t h i s  l i n e  o f  t h in k i n g .  One m igh t a l s o  w ish  to  a s c e r t a i n  th e  

s t i l l  r e m a in in g  "open q u e s t io n "  c o n c e rn in g  m a th e m a tic a l  a b i l ­

i t y  and  a s s e r t i v e n e s s  by d e v i s in g  a  t e c h n iq u e  w hich  c o u ld  mea­

s u re  th e  l a t t e r  more d i r e c t l y  th a n  does th e  TAT.

F i n a l l y ,  i t  would be u s e f u l  to  d e te rm in e  i f  f i e l d -  

dependency and  i t s  r e l a t e d  p e r s o n a l i t y  v a r i a b l e s  a r e  a l s o  a s ­

s o c i a t e d  w i th  p r o f i c i e n c y  i n  o t h e r  s c h o o l  s u b j e c t s  su ch  as 

shop work, p h y s i c a l  e d u c a t io n ,  ty p in g ,  s c i e n c e s ,  h i s t o r y ,  e t c .  

A lthough  t h e r e  does n o t  seem to  be  much t h e o r i z i n g  on th e  p o s ­

s i b l e  e x i s t e n c e  o f  p e r s o n a l i t y  v a r i a b l e s  a s s o c i a t e d  w i th  th e s e  

s u b j e c t s ,  i t  would seem to  be an  open f i e l d  f o r  e x p lo r a to r y  

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



CHAPTER VI 

SUMMARY

The p u rp o se  o f  t h i s  s tu d y  was to  d e te rm in e  w h e th e r  

m a th e m a tic a l  a b i l i t y  i s  r e l a t e d  to  some o f  th e  p e r s o n a l i t y  

f a c t o r s  d e s ig n a t e d  by  i n d i v i d u a l s  who have d e a l t  w i th  t h i s  

p rob lem ; f u r t h e r ,  an  a t t e m p t  was made to  r e l a t e  m a th e m a tic a l  

a b i l i t y  and  p e r s o n a l i t y  c h a r a c t e r i s t i c s  to  s t i l l  a n o th e r  a s ­

p e c t  o f  p e r s o n a l i t y ,  p e r c e p t u a l  f i e ld - d e p e n d e n c y .  I t  was p r e ­

d i c t e d  t h a t  p r o f i c i e n c y  i n  m a th em a tics  would be  r e l a t e d  to  

(a )  f i e ld - d e p e n d e n c y  a s  m easu red  by th e  Embedded F ig u r e s  

T e s t ,  (b) p e r s o n a l i t y  c h a r a c t e r i s t i c s  m easu red  by th e  F ig u re  

Drawing T e s t ,  (c )  p e r s o n a l i t y  c h a r a c t e r i s t i c s  m easured  by th e  

TAT, and (d) p e r s o n a l i t y  c h a r a c t e r i s t i c s  m easured  by th e  I n ­

t e r v i e w - Q u e s t io n n a i r e  t e c h n iq u e .

The Embedded F ig u r e s  T e s t ,  e i g h t  m a th em a tic s  s e c t i o n s  

o f  th e  P r o g r e s s iv e  A chievem ent T e s t ,  t h e  T h e rm a tic  A ppercep­

t i o n  T e s t ,  t h e  F ig u r e  Drawing T e s t ,  and  th e  S ta n f o r d  B in e t  

V o c ab u la ry  T e s t  were a d m in i s t e r e d  to  one hun dred  f i r s t  y e a r  

male h ig h  s c h o o l  s t u d e n t s .  I n  a d d i t i o n ,  p e r s o n a l  in t e r v ie w s  

and  p e r s o n a l i t y  q u e s t io n n a i r e s  were a d m in i s t e r e d  to  tw e n ty -  

f i v e  s tu d e n t s  who were s e l e c t e d  a t  random from t h i s  sam ple .

86
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S t a t i s t i c a l l y  s i g n i f i c a n t  n e g a t iv e  c o r r e l a t i o n s  were 

fo u n d  betw een p e r c e p t u a l  f le ld - d e p e n d e n c y  a s  m easured  by th e  

Embedded F ig u r e s  T e s t  and  m a th em a tic s  a b i l i t i e s ;  I . e . ,  t h e  

p o o r e r  m athem atics  s t u d e n t s  were more f i e l d - d e p e n d e n t  and 

t h e  b e t t e r  s t u d e n t s  were more a n a l y t i c  and In d e p e n d e n t  I n  

t h e i r  p e r c e p t i o n .

S t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  a l s o  were found  

be tw een  m athem atics  a b i l i t y  and  a  p e r s o n a l i t y  syndrome ( e v a l ­

u a t i o n  o f  o n e 's  own body, e x t e n t  o f  sex  I d e n t i f i c a t i o n ,  e x ­

t e n t  o f  d r iv e )  m easured  by th e  F ig u r e  Drawing T e s t ;  I . e . ,  th e  

p o o r e r  m athem atics  s t u d e n t s  had d raw ings r e f l e c t i v e  o f  low 

e v a l u a t i o n  o f  t h e i r  own body , weak sex  I d e n t i f i c a t i o n ,  and  

low d r i v e ,  w h i le  th e  c o n v e rse  was t r u e  o f  t h e  b e t t e r  m athe­

m a t ic s  s t u d e n t s .

The above two f in d in g s  c o n f i rm e d  th e  f i r s t  two p r e ­

d i c t i o n s .  The t h i r d  p r e d i c t i o n  was n o t  s u b s t a n t i a t e d ;  I . e . ,  

no s i g n i f i c a n t  r e l a t i o n s h i p  was fo u n d  to  e x i s t  be tw een  th e  

TAT m easure  o f  s e l f - a s s e r t i v e n e s s  a n d  m a th em atics  a b i l i t y .

The I n t e r v i e w - Q u e s t io n n a i r e  te c h n iq u e  was u se d  I n  a  

t e s t  o f  t h e  f o u r t h  m a jo r  p r e d i c t i o n .  Only M athem atics  R ea­

so n in g  s c o r e s  were found  to  b e  r e l a t e d  s i g n i f i c a n t l y  to  th e  

I n t e r v i e w - Q u e s t io n n a i r e  r a t i n g s .  T hus, a  s i g n i f i c a n t l y  g r e a t ­

e r  p r o p o r t i o n  o f  t h e  b e t t e r  M athem atics  R easo n in g  p e r fo rm e rs  

(com pared w i th  th e  p o o r e r  M athem atics  R eason ing  p e r fo rm e rs )  

were c h a r a c t e r i z e d  by  co m pos ite  "a " r a t i n g s ,  "a " r a t i n g s  r e ­

f l e c t  s e l f - a w a r e n e s s ,  open h o s t i l i t y ,  a c t i v i t y ,  com pensa to ry
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h a n d l in g  o f  i n f e r i o r i t y  f e e l i n g s ,  and s e l f - a s s u r e d n e s s .  When 

th e  I n t e r v i e w - Q u e s t io n n a i r e  v a r i a b l e s  were c o n s id e r e d  s e p a r ­

a t e l y ,  o n ly  t h e  r a t i n g  o f  s e l f - a w a r e n e s s - d e n i a l  was foun d  to  

be r e l a t e d  s i g n i f i c a n t l y  to  T o ta l  M athem atics a b i l i t y .

A d d i t io n a l  com parisons  w ere  made betw een  th e  p e r c e p ­

t i o n - p e r s o n a l i t y  f i n d in g s  o f  W itk in  and  th e  r e s u l t s  o f  t h i s  

s tu d y .  D i f f e r e n c e s  a s  w e l l  a s  ag reem en ts  be tw een  th e  s t u d i e s  

were d i s c u s s e d .

The g e n e r a l  c o n c lu s io n  drawn i s  t h a t  th e  p o o r  mathema­

t i c s  s tu d e n t s  a r e  more f i e l d - d e p e n d e n t ,  l e s s  a c t i v e ,  and  l e s s  

a n a l y t i c  th a n  a r e  th e  good m athem atics  s t u d e n t s .

E s s e n t i a l  c o n f i rm a t io n  was made o f  th e  i d e a s  w h ich  have 

been  e x p re s s e d  by p r i n c i p l e  a u th o r s  i n  t h i s  f i e l d ,  and  su g g e s ­

t i o n s  have b e e n  made f o r  f u r t h e r  p rom otion  o f  r e s e a r c h  i n  

t h r e e  a r e a s  o f  p sy c h o lo g y —p e r c e p t i o n ,  p e r s o n a l i t y ,  a n d  a p t i ­

tu d e .
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APPENDICES

I n t r o d u c t o r y  Comments 

The f o l lo w in g  a p p e n d ic e s  a r e  made up o f  d a ta  o b ta in e d  

from t h i s  s tu d y  i n  a d d i t i o n  to  m a t e r i a l  from  o t h e r  s o u r c e s .

The W itk in  C r i t e r i a  S h e e t  u s e d  by  ju d g e s  i n  th e  r a t ­

in g  o f  I n t e r v i e w - Q u e s t io n n a i r e  p r o t o c o l s  was ta k e n  from  W it­

k in  ' s  book ( 100 , pp . 185 - 186 ) and  i s  q u o ted  i n  i t s  e n t i r e t y  

i n  Appendix A.

S i m i l a r l y ,  W i tk in 's  c r i t e r i a  u s e d  b y  ju d g e s  i n  th e  

s c o r i n g  o f  f i g u r e  draw ings was ta k e n  from  W i t k i n 's  book (100, 

p p .  517- 524 ) and  o n ly  th o s e  i te m s  w hich  were in te n d e d  f o r  u se  

w i th  e i t h e r  men o r  men and women a r e  q u o te d  i n  Appendix B. 

However, i t  s h o u ld  be n o te d  t h a t  t h e  num bering  sy s tem  o f  th e  

i tem s  was ch anged , a l th o u g h  th e  t i t l e s  have rem ained  th e  same. 

Appendix B i s  rep ro d u c ed  e x a c t l y  a s  i t  was i n  th e  o r i g i n a l .

Appendix C c o n ta in s  a  q u e s t i o n n a i r e ,  r e l a t e d  in fo rm a ­

t i o n  and  a  "v e rb a t im "  in t e r v ie w  w i th  h y p o t h e t i c a l  p r o t o c o l s  

u s e d  by  th e  ju d g e s  i n  t h e i r  p r a c t i c e  r a t i n g s .  I n  o t h e r  w ords , 

a l l  th e  " in fo rm a t io n "  g iv en  i n  th e  c a s e  o f  H a rry  Sm ith  i s  f i c ­

t i t i o u s  and a  p ro d u c t  o f  t h i s  i n v e s t i g a t o r ' s  im a g in a t io n .  On­

l y  th e  i n s t r u c t i o n s  and q u e s t io n s  on th e  q u e s t i o n n a i r e  were 

" r e a l "  s in c e  th e y  were g iv e n  to  a l l  o f  th e  25 ^ s  who were r a n ­

domly s e l e c t e d  from  ou r  p o p u l a t i o n .  An e f f o r t  was made to
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make Appendix C similar to the kind of material the judges 
would have to rate when they would be given the actual data 
on the 25 Ss.

Appendix D contains the Stanford Binet vocabulary list 
which was given to all 100 subjects in mimeographed form.
T h is  l i s t  was ta k e n  from  th e  t e s t  m anual ( 85 , pp . 302-323) 

and th e  c r i t e r i a  u se d  i n  s c o r in g  th e  answ ers  were from th e  

same s o u rc e .

Appendix E contains the criteria list used by the 
judges in their rating of TAT stories. The items on this 
list were based upon remarks made by Witkin (100 , pp. 255- 280) 

concerning his method of scoring this test.
All of the remaining appendices are self-explanatory 

except, perhaps. Appendix L. This contains instructions to 
the judges in- their rating of Interview-Questionnaire mater­
ial, The instructions were devised by this investigator.



APPENDIX A

Witkin Criteria Sheet Used by Judges in 
Rating of Interview-Questionnaire

Al-Bl: Degree of Awareness of Self 
Al; Self-awareness. This refers to the capacity to 

describe oneself (even if part of the description is inac­
curate with respect to specific unconscious determinants of 
motivation). It involves a certain detachment from and an 
ability to observe oneself. It implies that "symptoms" of 
mal-adjustment tend to be felt as ego-alien rather than as 
ego-syntonic. It involves recognition, based on experience 
(without necessarily any technical information), that child­
hood experiences are related to adult attitudes. It indi­
cates a capacity for self-criticism. The characteristic was 
scored as present if the interview data revealed either full, 
mature insightj frankness in describing personal problems, 
without too much awareness of the correct solution; or simply 
introspectiveness or concern with inner life, even if this 
was practically unproductive. Concern, however, if it took 
the form only of suffering was not scored as self-awareness. 
We realized, of course, that many overideational latent psy- 
chotics are full of "insight," which serves mainly to defend 
the person against recognition of the real dynamics. Border­
line psychotics have an unconscious so close to eruption that
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th e y  a r e  a b l e  to  d e s c r i b e  p r i m i t i v e  f a n t a s i e s  t h a t  ta k e  y e a r s  

o f  a n a l y s i s  to  u n c o v e r  i n  a  n e u r o t i c  p e r s o n a l i t y .  The c h a r ­

a c t e r i s t i c  v a s  t r e a t e d  a s  a  u n i t ,  how ever, w h e th e r  i t  o c c u r re d  

i n  th e  c o n te x t  o f  a h e a l th y  o r  u n h e a l th y  a d ju s tm e n t .  I f  t h e  

i n d i v i d u a l  was accustom ed  to  t h in k i n g ,  " I  do t h i s  b e c a u se  I  

have su c h -a n d -s u c h  i n n e r  m o t iv e s ,"  h i s  i n t e r v ie w  r e c o r d  was 

s c o re d  A l .

B l ; D e n i a l . T h is  c h a r a c t e r i s t i c  d e n o te s  a  l a c k  o f  

c a p a c i t y  t o  o b se rv e  th e  s e l f  i n  a  d e ta c h e d  way. I t  im p l i e s  a  

cu s to m a ry  l a c k  o f  i n t r o s p e c t i v e n e s s ,  a l th o u g h  th e  l e v e l  o f  

s u f f e r i n g  may be  h ig h .  Symptoms a r e  u n re c o g n iz e d ,  e x c e p t  p e r ­

haps a s  g e n e r a l i z e d  a n x i e t y .  C h ildhood  e x p e r ie n c e s  a r e  " f o r ­

g o t t e n . "  A b la n d  r e c o r d  i n d i c a t i n g  "no p rob lem s" was s c o re d  

B l .  D i f f i c u l t y  i n  l o c a t i n g  a n y th in g  a b o u t  th e  p e r s o n  t h a t  he 

th o u g h t  m igh t be  c r i t i c i z e d  o r  changed was so s c o r e d .  T h is  

l a s t  c r i t e r i o n  i s  n o t  to  be  c o n fu se d  w i th  n a r c i s s i s t i c  s e l f -  

s a t i s f a c t i o n ;  i t  r e l a t e s ,  r a t h e r ,  to  a  b lo c k in g  o r  c o n s t r i c ­

t i o n  w i th  r e g a r d  to  s e l f - e v a l u a t i o n .

A2-B2; Method o f  H an d lin g  H o s t i l i t y  

A2: H o s t i l i t y  Open. Im p u lses  E x p re s s e d .  T h is  c a t e ­

g o ry  i n d i c a t e s  th e  p re s e n c e  o f  h o s t i l i t y  e i t h e r  r e c o g n iz e d  by  

t h e  i n d i v i d u a l  o r  cu s to m ary  a c t e d  on d i r e c t l y .  I t  r e q u i r e s  

t h a t  th e  q u a n t i t y  o f  h o s t i l e  f e e l i n g  i n  th e  p e rs o n  b e  r e l a ­

t i v e l y  h ig h ,  an d  t h a t  he sh o u ld  be aw are  o f  i t  o r  c u s to m a r i ly  

e x p re s s  i t  d i r e c t l y  and  p u r p o s e f u l l y .
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E x p re s s in g  h o s t i l e  im p u lse s  d i r e c t l y  sh o u ld  be  d i s ­

t i n g u i s h e d  from im p u ls iv e ,  u n c o n t r o l l e d  " a c t in g  o u t"  o f  h o s ­

t i l e  im p u ls e s ,  o r  e x p lo s iv e  h o s t i l e  o u t b u r s t s .  The d i f f e r ­

ence  l i e s  i n  t h e  d e g re e  o f  d i r e c t e d  p u r p o s e f u ln e s s  i n  th e  

e x p re s s io n  o f  h o s t i l i t y ,  o r  i n  what m igh t be c a l l e d  a  s y s t e ­

m a t ic ,  r a t h e r  th a n  a c c i d e n t a l ,  " b l in d "  e x p re s s io n  o f  h o s t i l ­

i t y .

B2; R e p r e s s io n  o f  H o s t i l i t y . T h is  c h a r a c t e r i z e s  a  

p e r s o n a l i t y  i n  w hich h o s t i l i t y  i s  p r e s e n t  (perh ap s  t o  an  e -  

q u a l  d e g re e  w i th  an  i n d i v i d u a l  s c o re d  A2) b u t  i s  e x p e r ie n c e d  

and a c t e d  on by t h e  i n d i v i d u a l  m ain ly  i n  d i s g u i s e d  fo rm s—th e  

d i s g u i s e s  d i c t a t e d  by  g u i l t  and f e a r .  R e a c t io n  f o r m a t io n s — 

m inor o b s e s s io n a l  symptoms, a n x i e t y - h y s t e r i c  mechanisms (pho­

b i c  t r e n d s ) ,  m a s o c h i s t i c  t e n d e n c i e s —a l l  s c o re d  B2. The 

f o r c e s  o p e r a t in g  i n  a n  i n d i v i d u a l  who u s e s  such  mechanisms 

p roduce  a c t s  w hich b in d  h i s  h o s t i l i t y  and  c au se  i t s  i n d i r e c t  

e x p r e s s io n .  Such an  i n d i v i d u a l  m igh t be s c o re d  Al> f o r  s e l f -  

a w a re n e ss ,  i n  s p i t e  o f  h i s  l a c k  o f  aw aren ess  o f  th e  c o r r e c t  

dynamics o f  h i s  h o s t i l i t y ,  b e ca u se  t h e  c o n f l i c t s  c r e a t e d  by 

th e  o p p o s i t io n  o f  h o s t i l i t y  and g u i l t  f o r c e s  were e x p e r ie n c e d  

a s  "prob lem s" r a t h e r  th a n  b le n d in g  i n t o  t h e  p e r s o n a l i t y .

A3-B3: A c t i v i t y - P a s s i v i t y

A3: A c t i v i t y . T h is  d e s c r i b e s  an  a c t i v e  a t t e m p t  on

th e  p a r t  o f  th e  i n d i v i d u a l  to  s o lv e  h i s  p ro b lem s, and  a c t i v e  

s t e p s  tow ard  ind ep en d en ce  from h i s  f a m i ly .  Job e x p e r ie n c e .
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l i v i n g  away from  home, t r i p s  from  home, a c t i v e  p u r s u i t  o f  

s p e c i a l  s k i l l s ,  in c lu d in g  s p o r t s ,  e x t r a c u r r i c u l a r  l e a d e r s h ip ,  

a l l  s c o re d  A3* I t  sh o u ld  h e  n o te d  t h a t  co m p u lsiv e  p e r s o n a l i ­

t i e s  o f t e n  m igh t be s c o re d  B2-A3, b e ca u se  r e a c t i o n  fo rm a tio n s  

and com p u lsio n s t h a t  form  th e  c o u n te r - c a th e x is  f o r  h o s t i l i t y  

m igh t l e a d  to  " a c t iv e ” l i v e s .

B 3; P a s s i v i t y . T h is  r e f e r s  to  a  more p a s s iv e  a t t i ­

tu d e  to w ard  p rob lem s o f  in d ep en d en ce  and m a tu r i ty .  P e rso n s  

i n  whom m a s o c h is t ic  te n d e n c ie s  p red o m in a ted  w ere sc o re d  B3* 

P e rso n s  who w ere a p p a r e n t ly  c o n te n t  to  a c c e p t  an  easy  ro u ­

t i n e  o f  l i v i n g  (b e in g  s u p p o r te d  by  p ro s p e c t iv e  husbands o r  

w iv es , s l i d i n g  i n to  f a t h e r ' s  b u s in e s s  w ith o u t much e x p lo ra ­

t i o n  o f  o th e r  p o s s i b i l i t i e s ) ,  o r  who h e ld  a l t o g e t h e r  conven­

t i o n a l  a t t i t u d e s  tow ard  c o l l e g e ,  r e l i g i o n ,  and  s e x , a l l  w ere 

s c o re d  B3. I n  o th e r  w ords, B3 i s  a s s o c ia t e d  w ith  c o n fo rm ity  

to  a u t h o r i t i e s '  e x p e c ta t io n s .  Some c o n f l i c t  o f  s c o r in g  a ro s e  

when th e  i n d iv id u a l  was e x tre m e ly  a c t iv e  i n  v e ry  c o n v e n tio n a l  

( s o c i a l l y  approved) w ays; i n  such  c a s e s  th e  p e rs o n  was s c o re d  

A3 r a t h e r  th a n  B3*

A4+B4: Method o f  H an d lin g  I n f e r i o r i t y  P e e l in g s

A4: C om pensatory H a n d lin g  o f  I n f e r i o r i t y  F e e l in g s .

T h is  i n d i c a t e s  a  p i c t u r e  i n  w hich  th e  I n d iv id u a l  c h a r a c t e r ­

i s t i c a l l y  com pensates f o r  r e p r e s s e d  i n f e r i o r i t y  f e e l in g s  by  

th e  developm en t o f  a  f a i r l y  s t r o n g  n a r c i s s i s t i c  a t t i t u d e .  I n ­

c lu d e d  i n  t h i s  c a te g o ry  a r e  p e rs o n s  R osenzw eig ( 1938) would
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c h a r a c t e r i z e  a s  " e x t r a p u n i t iv e "  ( i . e .  who c h a r a c t e r i s t i c a l l y  

p r o j e c t  t h e i r  g u i l t ) . A lso  in c lu d e d  i n  t h i s  category- a re  

p e rs o n s  who have id e a s  o f  s e l f - r e f e r e n c e ,  p r o j e c t i v e  j e a l ­

ousy  ( i f  n o t  q u i t e  d e lu s io n a l  j e a lo u s y ) ,  m egalom an iaca l t e n ­

d e n c ie s ,  e x c e s s iv e  s u s p ic io u s n e s s ,  o r  f e e l i n g s  o f  p e r s e c u ­

t i o n —in  s h o r t ,  p e rs o n s  who te n d  to  u se  some p a ra n o id  m echan­

ism s , w i th o u t ,  o f  c o u rs e ,  b e in g  n e c e s s a r i l y  i n  any p a ra n o id  

s t a t e .

B 4: Low S e l f - e s te e m . The p e rs o n  i n  t h i s  c l a s s i f i c a ­

t i o n  " a c c e p ts "  h is  i n f e r i o r t y ;  t h a t  i s ,  he does n o t  c h a ra c ­

t e r i s t i c a l l y  h a n d le  h i s  i n f e r i o r i t y  f e e l in g s  i n  a  com pensa­

t e  l y  m anner. He has f a i r l y  s t r o n g  f e e l in g s  o f  in a d e q u a c y , 

i n f e r i o r i t y ,  and  g u i l t .

A5-B5: D egree o f  S e l f - a s s u r a n c e  d u r in g  In te rv ie w

A5; S e l f - a s s u r e d . T h is  r e f l e c t s  th e  i n t e r v i e w e r 's

im p re s s io n  o f  th e  s u b j e c t 's  b e h a v io r  d u r in g  th e  in te r v ie w .  A 

p e rso n  was s c o re d  " s e l f - a s s u r e d "  i f  he was a p p a r e n t ly  r e la x e d  

and  a t  e a se  d u r in g  th e  in te r v ie w .

B 5: A nxious ; T e n s e . T h is  a g a in  was a  judgm ent b a sed

on th e  s u b j e c t 's  b e h a v io r  d u r in g  th e  in te r v ie w .  A p e rs o n  was 

s c o re d  a s  B5 i f  he was d e f e r e n t i a l  and  a p o lo g e t i c ,  i l l  a t  

ease-. Body m ovem ents, " f i d g e t s , "  open symptoms o f  a n x ie ty  o r  

t e n s io n ,  such  a s  b lu s h in g ,  h a l t i n g  sp e e c h , an d  d i f f i c u l t y  i n  

sp e a k in g  f r e e l y ,  w ere r e g a rd e d  a s  i n d ic a t io n s  o f  t e n s io n .



APPENDIX B

W itk in  C r i t e r i a  U sed by Judges i n  
S c o rin g  o f  F ig u re  Drawings

1 . O p p o s ite -s e x  D raw ing E qual i n  S iz e  to  o r  S m a lle r  Than 

S e lf -S e x

(A lth o u g h  i t  i s  r e a l i s t i c  f o r  m ales to  make th e  f e ­

m ale s m a l l e r ,  and u n r e a l i s t i c  f o r  fem a les  to  make th e  

m ale s m a l le r ,  e m p ir ic a l ly  th e  i te m  su g g e s ts  d e p r e c ia t iv e  

a t t i t u d e  to  o p p o s i te  sex  i n  b o th  m ales and  fe m a le s .)

2 . F ^  P r o f i l e

S co red  on o p p o s i te  sex  o n ly . ( P r o f i l e  r e p r e s e n ta ­

t i o n  i s  a  tu r n in g  away. May a r i s e  from  f e a r  o f  r e j e c t i o n  

by o r  la c k  o f  in tim a c y  w ith  women.)

3 . Absence o f  M argins and  E ncasem ents

M arg ins r e f e r ,  e . g . ,  to  c u f f s  on s h i r t  s le e v e s  o r  

t r o u s e r s .  E ncasem ents may c o n s i s t  o f  a  l i n e  a ro u n d  th e  

f i n g e r s ,  t o e s ,  o r  a ro u n d  th e  h a i r .  S co red  on e i t h e r  f i g ­

u r e .  ( S t r e s s  on m arg in s and  b o u n d a rie s  i n d ic a t e s  a c t iv e  

c o n t r o l s . )

4 . Neck V ery  Long o r  A bsen t

Neck c o n s id e re d  lo n g  i f  i t s  le n g th  i s  10^ o r  more o f  

th e  l e n g th  o f  t o t a l  f i g u r e .  S co red  on e i t h e r  f i g u r e . ( In
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g e n e ra l  th e  n e ck , c o n n e c tin g  head  and b o d y , r e f e r s  to  

c o n t r o l  p ro b lem s. Long n eck  r e f l e c t s  r e p r e s s iv e  o v e r-  

c o n t r o l s ,  a b se n c e  o f  neck  lo o s e n e s s  o f  c o n t r o l . )

5 . Weak Body P o s tu re

G lo b a l im p re s s io n  o f  w eakness , d e p le t i o n ,  c o l l a p s e ,  

o r  " f a l l i n g  a p a r t "  ( i n  c o n te n t  o r  s t r u c t u r e ) . S co red  on 

3e l f - f i g u r e . (May o r  may n o t  o c c u r  i n  c o n te x t  o f  p r im i­

t i v e  body ty p e . )

6 . Marked D is p ro p o r t io n

G lo b a l im p re s s io n  c o n c e rn in g  ad eq u acy  o f  p r o p o r t io n  

i n  s i z e  an d  p lacem en t o f  m a jo r  body p a r t s .  S p e c if ic  d i s ­

p ro p o r t io n  o f  hands and  f e e t  i n  d raw ings b y  men and wo­

men, a r e  n o t  in c lu d e d  in  t i l l s  i te m , a s  th e y  r e f l e c t  s p e ­

c i a l  p ro b lem s. S co red  on e i t h e r  f i g u r e . (D is p ro p o r t io n  

r e f l e c t s  d isharm ony  i n  c h a r a c t e r  and b e h a v io r . )

7 . S k i l l  R a tin g  o f  ^  o r  l e s s  on a  9 P o in t  S c a le

S co red  on e i t h e r  f i g u r e . (A h ig h  l e v e l  o f  i n t e r e s t  

i n  and  r e s p e c t  f o r  th e  body a r e  Im p lie d  i n  good s k i l l . )

8 . E x c e s s iv e  e ra s u r e s

S c o red  i f  e i t h e r  f i g u r e  has th r e e  o r  more e r a s u r e s ,  

o r  i f  head  i s  e r a s e d .  (E ra s u re s  r e f l e c t  d i s s a t i s f a c t i o n ,  

r e s t l e s s n e s s ,  n eed  to  im prove . Head e r a s u r e s  s u g g e s t  s o ­

c i a l  u n e a s in e s s  and la c k  o f  c o n fid e n c e  i n  o rg an  o f  co n ­

t r o l  . )
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9» T ran sp a ren c y

S co red  when any  p a r t  o f  th e  f ig u r e  "shows th ro u g h "  

a su p erim p o sed  p a r t  o r  th ro u g h  c lo th in g .  S co red  on e i ­

t h e r  f i g u r e . ( I n d i c a te s  la c k  o f  judgm ent w ith  r e f e r ­

ence  to  s p e c i f i c  f e a t u r e  w here i t  o c c u r s . )

10. V e r t i c a l  M id lin e  N ot I n d i c a t e d , o r  O ff-A x is

"M id lin e "  r e f e r s  to  e x p l i c i t  i n d i c a t i o n  o f  body 

a x i s .  I n  " s im p le "  d ra w in g s , i t  may be  r e p r e s e n te d  by a  

v e r t i c a l  l i n e  i n  c e n t e r  o f  t r u n k ;  i n  more " s o p h i s t i c a te d "  

ones by s u f f i c i e n t  d e t a i l s  (su c h  a s  rows o f  b u t to n s ,  e l a ­

b o r a te  z ip p e r ,  lo n g  t i e ,  e t c . ) .  To r e p r e s e n t  m id l in e .

The m id lin e  i s  " o f f - a x i s "  i f  i t  i s  n o t  p a r a l l e l  to  body. 

I t  may b e  moved to  s id e  i n  p r o f i l e  d ra w in g s . S c o red  on 

e i t h e r  f i g u r e . (M id lin e  i n t e r e s t  r e f e r s  to  in c r e a s e d  bo­

dy c o n s c io u s n e s s .  I f  o v e r-e m p h as iz ed , th e  i n t e r e s t  may 

re a c h  p a th o lo g ic a l  p r o p o r t io n s . )

11 . C on tinuous L in e

L in e  e s s e n t i a l l y  c o n tin u o u s  a s  i f  p e n c i l  had  been  

r a r e l y  l i f t e d  from  p a p e r  i n  p ro c e s s  o f  d raw ing  o u t l i n e s  

o f  each  m a jo r  body p a r t s .  S co red  on e i t h e r  f i g u r e . (Sug­

g e s t s  a  h o ld in g  o n to  o f  s u p p o r t ,  la c k  o f  s e n s i t i v i t y ,  f e a r  

o f  e n t e r p r i s e ,  l a c k  o f  l i v i n g ,  rhy thm ic  q u a l i t y . )

12 . R e in fo rc e m e n ts  A bsen t o r  R are

R e in fo rc em en t d e f in e d  a s  g o in g  o v e r  l i n e ,  u s u a l ly
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w ith  h e a v ie r  p r e s s u r e .  S co red  on e i t h e r  f i g u r e . (Ab­

s e n t  o r  r a r i t y  o f  r e in fo rc e m e n ts  s u g g e s ts  b la n d n e s s  and  

p a s s i v i t y  o f  tem peram ent, l a c k  o f  v a r i a b i l i t y  i n  mood 

o r  o f  o v e r - a s s e r t i v e  s e l f - e x p r e s s i o n . )

13» C o n s is te n c y  R a tin g  o f  ^  o r  L e ss  on a  £  P o in t  S c a le

C o n s is te n c y  w ith in  a  s in g l e  f i g u r e  r e f e r s  to  co n ­

s i s t e n c y  in  q u a l i t y , s k i l l  am ount and b a la n c e  o f  d e t a i l ­

in g  i n  v a r io u s  a r e a s ,  freedom  from  c o m b in a tio n  o f  c h i l d ­

i s h  o r  an im a l l i k e  e lem en ts  w ith  m atu re  e le m e n ts . Con­

s i s t e n c y  o f  mood o r  a c t io n  i s  in c lu d e d  i n  th e  s c o re ,  b u t 

v a r i a t i o n  in  l i n e  q u a l i t y  i s  n o t .  S co red  on e i t h e r  f i g ­

u r e . ( I n c o n s is te n c y  i n d i c a t e s  p o o r i n t e g r a t i o n ,  d i f f i ­

c u l t y  i n  m a in ta in in g  i n t e g r a t i o n ,  and  im p u ls iv e n e s s .)

1 4 . E x c e s s iv e  Mouth D is tu rb a n c e

D e v ia t io n s  su ch  a s  u n u s u a l s i z e  o r  sh a p e , p e r s i s t e n t  

e r a s u r e s ,  u n c o n tr o l le d  sh a k in g , o r  o m iss io n  o f  mouth when 

eyes and  no se  a r e  p r e s e n t .  S c o red  on e i t h e r  f i g u r e . ( I n ­

d i c a te s  p o o r ly  c o n t r o l l e d  o r a l  t r e n d s ,  b e h a v io r a l ly  ex ­

p re s s e d  in  i n f a n t i l e  d e p en d e n ce .)

1 5 . L arge  Head

S co red  i f  l e n g th  o f  head  i s  a p p ro x im a te ly  I / 7  o f  

f i g u r e .  S co red  on s e l f - f i g u r e  o n ly . ( I n d ic a te s  e x c e s s iv e  

em phasis and r e l i a n c e  on s o c i a l ,  i d e a t i o n a l ,  an d  c o n t r o l
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f u n c t io n s ,  w ith  c o rre sp o n d in g  u n d e r-em p h asis  on body and 

im p u lse  l i f e . )

1 6 . L arg e  E yes

S co re  b a sed  on r e l a t i o n  o f  eyes to  r e s t  o f  f a c e .  

S co red  on s e l f - f i g u r e  o n ly . (C o n sid e red  a  fem in in e  

t r a i t .  I n d i c a te s  c u r i o s i t y ,  dependence on v i s u a l  en ­

v iro n m e n t and e x p e r ie n c e , p o s s ib le  l i b i d i n i z a t i o n  o f  

v i s u a l  s t im u la t io n . )

17* N£ Sensuous Mouth

A sensuous one i s  h e a v i ly  sh ad ed , f u l l - l i p p e d ,  v e ry  

c u rv e d . S c o red  on s e l f - s e x  o n ly . (R e p re s s io n , o r  la c k  

o f  m a n i f e s ta t io n  o f ,  th e  more l u s t y  a s p e c ts  o f  se x u a l  

a t t i t u d e s . )

1 8 . E a r  Em phasis

E a r  may be v e ry  l a r g e ,  d i s p la c e d ,  d i s t o r t e d ,  d e ­

t a i l e d ,  in c o rp o r a te d  in  bead  o u t l i n e ,  h e a v i ly  r e in f o r c e d ,  

e r a s e d ,  o r  sh a d e d . S co red  o n ly  when p r e s e n t  in  b o th  

d ra w in g s . (S u g g e s ts  e x c e s s iv e  o v e r s e n s i t i v i t y  and s u s ­

p ic io u s n e s s .  )

1 9 . P e c u l i a r  o r  C i r c l e  Head

Head m isshapen  o r  c ru d e  c i r c l e .  S co red  on e i t h e r  

f i g u r e . (S u g g e s ts  d e v ia t io n  o r  " a r r e s t e d  developm en t" i n  

s e l f - c o n c e p t .  C i r c l e  h ead , a  norm al f e a t u r e  in  young 

c h i l d r e n 's  d ra w in g s , i s  co n sid ered , im m ature i n  a d u l t s . )
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20 . S e lf -S e x  F ig u re  P l e a s a n te r

O r d in a r i ly  s c o re d  on b a s i s  o f  f a c i a l  e x p re s s io n .  I f  

f a c i a l  f e a tu r e s  a r e  o m it te d  i n  e i t h e r  o r  b o th  f i g u r e s ,  

s c o re d  on b a s i s  o f  mood e x p re ss e d  in  t o t a l  f i g u r e ,  (a 

l e s s  p le a s a n t  e x p re s s io n  on o p p o s i te - s e x  f i g u r e  e x p re s s e s  

a  n e g a t iv e  r e a c t io n  to  th e  o p p o s i te  s e x , w hich may ta k e  

th e  form  o f  h o s t i l i t y ,  n e g le c t  o r  i n d i f f e r e n c e . )

21 . O p p o s ite  Sex More H o s t i l e

A bsence o f  f e a t u r e s  i s  a ls o  ta k e n  a s  e x p re s s io n  o f  

h o s t i l i t y .  Does n o t  n e c e s s a r i l y  o v e r la p  w ith  ite m  20 . 

(F e a r  o f ,  and h o s t i l i t y  to w ard , o p p o s i te  s e x , w hich may 

be  d y n a m ic a lly  l in k e d  w ith  o th e r  m a n i f e s ta t io n s  o f  s e x ­

u a l  r e p r e s s io n . )

22 . H o s t i l e  o r  F e a r f u l  E x p re ss io n

S co red  on b a s i s  o f  f a c i a l  e x p re s s io n .  A bsence o f  

f a c i a l  f e a tu r e s  on e i t h e r  sex  i s  a l s o  ta k e n  a s  e x p re s s io n  

o f  h o s t i l i t y .  S co red  on e i t h e r  f i g u r e . ( i te m  i s  s e l f -  

e x p la n a to ry  an d  r e p r e s e n t s  d i r e c t  p r o j e c t i o n  o f  a t t i t u d e . )

2 3 . Arms R e la t iv e ly  Weak o r  O m itted

Im p re s s io n  way be  conveyed by f a i n t  l i n e s ,  am orphous 

sh a p e , e t c .  S co red  on m ale f i g u r e  o n ly  f o r  s u b je c t s  o f  

b o th  s e x e s . ( I n d ic a te s  f e l t  in ad e q u ac y  i n  c o n ta c t .  A f e ­

m ale i n  a s c r ib in g  weak arm s to  d raw in g  o f  m ale f i g u r e  th u s  

m in im izes h i s  a d eq u a cy .)
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24 . S h o rt Arms

Norm al arm i s  ro u g h ly  2 /5  o f  le n g th  o f  f i g u r e .

S h o r t arm s a r e  d e f in e d  a s  l e s s  th a n  1 /3  o f  f i g u r e .  T h is  

ite m  may o r  may n o t  o c c u r  w ith  i te m  23. S co red  on s e l f ­

sex  o n ly .  ( R e f le c ts  f r u s t r a t i o n  o r  la c k  o f  a m b it io n .)

2 5 . Arm o r  Arm Out o r  a t  S id e

S c o red  on e i t h e r  f i g u r e . (Arms o u t e x p re s s  need  

f o r  c o n ta c t ;  arras a t  s id e  e x p re s s  i n a c t i v i t y . )

2 6 . Hand o r  Hands n o t  P o in t in g  Toward Body

B a s is  o f  s c o r in g  s e l f - e x p la n a to r y .  S co red  on b a s i s  

o f  d i r e c t i o n  o f  arm even i f  hands a r e  o m it te d .  S c o red  on 

s e l f - f i g u r e  o n ly . (Hands p o in t in g  to  body d e n o te s  b a s ic  

n a r c i s s i s t i c  o r i e n t a t i o n  i n  c o n ta c t . )

2 7 . F o o t B l u r r in g , P e c u l i a r i t y  o r  O m ission

F e e t  b lu r r e d ,  u n r e a l i s t i c a l l y  sh ap ed , o r  d i s t o r t e d .  

S cored  on e i t h e r  f i g u r e . ( I n d ic a te d  l i t e r a l l y  i n s e c u r i t y  

i n  " f o o t i n g . " F o r m a le s , th e  f o o t  i s  a l s o  sym bol o f  a d e ­

quacy o f  sex  o rg a n .)

2 8 . ^  T ig h t  S ta n c e

T ig h t  s ta n c e  d e f in e d  a s  l e g s  p re s s e d  c lo s e  to g e th e r .  

S co red  on e i t h e r  f i g u r e  when t h i s  f e a tu r e  i s  a b s e n t . 

(T ig h t s ta n c e  s u g g e s ts  w ith d ra w a l, r e s e r v e ,  o r  d e fe n s iv e ­

n e ss  in  th e  se x u a l a r e a ;  a ls o  am b iva lence  w ith  r e f e r e n c e  

to  s e x u a l  d i s p l a y . )  T hus; Plu s  -  Legs A p a r t ; Minus -

T ig h t  S ta n c e .
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29» C rude C lo th in g

C lo th in g  in d ic a te d  by b e l t s  o r  b u t to n s  a t  m ost.

Does n o t  r e f e r  to  r e a l i s t i c a l l y  drawn n u d e s . S cored  on 

e i t h e r  f i g u r e . (S u g g e s ts  u n d e r-d e v e lo p e d  s e l f - e s te e m , 

la c k  o f  i n t e r e s t  i n  p e o p le , p e rh a p s  n e g le c t  o f  s o c i a l  d e ­

f e n s e s . )

30 . No T ie

S co red  on m ale d raw ing  o n ly  when a  s h i r t  i s  b u tto n e d  

u p , a  h a t  i s  i n d ic a t e d ,  o r  a  b u s in e s s  s u i t  i s  draw n. (Ab­

se n ce  o f  t i e  s u g g e s ts  t im i d i t y  i n  acknow ledg ing  t h i s  s o ­

c i a l i z e d  s e x u a l  c lo th in g  sym bo l.)

3 1 . A c c e s s o r ie s  Em phasized More Than E s s e n t i a l s

F ig u re  to o  " fu s s y "  c o n ta in s  too  many id e a s  o r  v e ry  

s p e c i a l  i te m s , ^  th e  expense  o f  e s s e n t i a l  p a r t s  o f  f i g ­

u re  and  c lo th in g .  S co red  on e i t h e r  f i g u r e . ( i n d ic a te s  

p o o r s o c i a l  judgm ent and  b a la n c e .)

3 2 . D re s s in g  to  N e c k lin e , No S p o r t  C lo th in g , No Nudes

No d r e s s in g  o f  f i g u r e  to  n e ck ; no s p o r t  a t t i r e  o r  

b a th in g  s u i t ,  no n u d e s . S co red  on s e l f - s e x  o n ly .  (L es­

sen ed  em phasis on s o c i a l  d e fe n s e s ,  o r  on b o ld  s e l f - d i s ­

p l a y . )

3 3 . M eager Sex C h a r a c t e r i s t i c s

B a s is  f o r  judgm ent was th e  ab sen ce  o f  o r  m in im iz a tio n  

o f  sex  c h a r a c t e r i s t i c s .  F o r d raw ings o f  th e  m ale f i g u r e .
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b ro ad  s h o u ld e r s , a p p r o p r ia te  h a i r  t r e a tm e n t , c lo t h i n g , 

and  a c c e s s o r ie s  w ere c o n s id e re d  I n d ic a to r s  o f  m a s c u lin ­

i t y .  F o r d raw in g s o f  th e  fem a le  f i g u r e ,  b r e a s t s , h i p s , 

b u t to c k s , a s  w e l l  a s  c o i f f u r e , c lo th in g  and a c c e s s o r i e s , 

w ere c o n s id e re d  I n d ic a t io n s  o f  f e m in in i ty  o f  th e  f ig u r e s ,  

S co red  on e i t h e r  f i g u r e . (M eagerness e x p re s s e s  d i s i n ­

t e r e s t  I n ,  d isc o u rag e m e n t w ith  r e s p e c t  t o ,  o r  f e a r  o f  a c ­

c e p t in g  m atu re  a s p e c ts  o f  th e  b o d y .)

3^» M eager M ale-Fem ale D i f f e r e n t i a t i o n

May o c c u r w ith  o r  w ith o u t  Item  33* S cored  when 

b o th  f i g u r e s  lo o k  " a l i k e . " ( R e f le c ts  f a i l u r e  to  re c o g ­

n iz e  o p p o s i te  sex  a s  d i f f e r e n t  from  o n e s e l f . )

3 5 . H a ir  S had ing  U n c o n tro l le d

S co red  when sh a d in g  I s  d i s o r d e r l y ,  la c k in g  In  s t r u c ­

t u r e ,  n o t  e n c a se d , w ith o u t c o i f f u r e  l i n e s .  S co red  on e i ­

t h e r  f i g u r e . (C h a o tic  h a i r  sh a d in g  r e f e r s  to  p r im i t iv e  

s e n s u a l i t y  a s s o c i a t e d  w ith  I n f a n t i l e  s e x u a l  d r i v e s . )

3 6 . Body S had ing  U n c o n tro l le d

Item  s i m i l a r  to  35 , b u t  I n  d i f f e r e n t  a r e a .  S co red  

In  e i t h e r  f i g u r e . ( I n d i c a t iv e  o r  p o o r h a n d lin g  o f  o r  I n ­

f a n t i l e  e x p re s s io n  o f  a n x ie ty  c o n c e rn in g  b o d y .)

3 7 . A bsence o f  U su a l I n d i c a to r s  o f  M c.stu rbato ry  G u i l t

A bsence o f  such  f e a tu r e s  a s ;  hands In  p o c k e t o r  In  

g e n i t a l  a r e a ;  r i g i d ,  c o n s p lc lo u s ,  o r  deform ed f i n g e r ;



113

s w e l l in g  o r  r e in fo rc e m e n t  o f  hand o r  hands; p ip e  o r  c i g ­

a r e t t e ,  p e n c i l s ,  o r  b a s e b a l l  b a t .  Scored  on s e l f - s e x  

f i g u r e  o n ly .

3 8 . A bsence o f  S o f t  H a ir  on F

M eager, s e v e re ,  h a rs h ly  s c r ib b le d  h a i r ,  o r  co m p le te  

a b se n c e  o f  h a i r .  S co red  on F d raw ing  o n ly . (H a ir  a s  a 

se co n d a ry  s e x u a l  c h a r a c t e r i s t i c  r e f e r s  to  s e n s u a l  and  d e ­

pendency n eed s i n  a d u lth o o d . H a ir  t r e a tm e n t  d e s c r ib e d  

above s u g g e s ts  t h a t  a g g re s s io n  has r e p la c e d  o r  dom inated  

p a s s iv e  s e n s u a l  n e e d s .)

39» P Has H ig h e r D riv e

D riv e  i s  d e r iv e d  from  g lo b a l  im p re ss io n  o f  a l l  a s ­

p e c ts  o f  th e  d raw in g , and s c o re d  on a  n in e  p o in t  s c a l e .  

R e fe rs  m ain ly  to  e n e rg y  l e v e l .  S co red  i f  n u m e ric a l r a t ­

in g  a s s ig n e d  to  M. (C o n v e n tio n a lly  d r iv e ,s c o r e  i s  h ig h e r  

f o r  M. R e v e rs a l  o f  c o n v e n tio n a l  t r e n d  su g g e s ts  p a s s i v i t y  

and  su b m is s io n .)

4o. No E ffem in an cy  on M

A bsence o f  e f fe m in a te  f e a t u r e s  such  a s  sm a ll f e e t ,  

sm a ll h a n d s , l a r g e  h ip s ,  ro uged  m outh, fa n c y  h a i r - d o ,  

shoe  h e e l s .  S co red  on s e l f - s e x  o n ly .



APPENDIX C

A Q u e s t io n n a ir e , R e la te d  I n f o rm a t io n , and  In te rv ie w  v l t h  
H y p o th e t ic a l  P r o to c o ls  f o r  Ju d g e s  P r a c t i c e  R a tin g s

QUESTIONNAIRE

The fo l lo w in g  q u e s t io n s  a r e  b e in g  a sk e d  In  o rd e r  t h a t  
we may b e t t e r  u n d e rs ta n d  th e  l i k e s ,  d i s l i k e s  an d  I n t e r e s t s  o f  
h ig h  sc h o o l s tu d e n ts .  P le a s e  answ er e v e ry  q u e s t io n  and  do 
y o u r  b e s t  to  be  a c c u r a te .  Your an sw ers  w i l l  b e  s t r i c t l y  co n ­
f i d e n t i a l  and  no p a r e n t s ,  t e a c h e r s ,  o r  f r i e n d s  w i l l  e v e r  se e  
them . Thanks f o r  y o u r  c o o p e ra t io n .

Name :_______S m ith , H a rry _______________

D a te  o f  b i r t h ;  D ec. 10 , 1940 

W eigh t: 135___________________
I v "H e ig h t:  5» 7

F a th e r  L iv in g ?  y e s

M other L iv in g ?  y e s

P a re n ts  d iv o rc e d ?  no

Who do you l i v e  w ith ?  p a re n ts  

F a t h e r ’ s O ccupation?  sa lesm an

M o th e r’s O ccupation?  housew ife

Number o f  B ro th e rs ?  one________

Age o f  each  b r o th e r :  19

Number o f  s i s t e r s   none

Age o f  each  s i s t e r ; _______ —

R e lig io n  :_______M e th o d is t_________
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Approximate grade average in all H.S. subjects;__^
The subject you like best:_________p. E.____________
The subject you like next to best:_____ history_____
The subject you do best in:____________ history
The subject you like least:____________ English
The subject you like next to least:____ Orientation
The subject you do worst in:______ _____ English____
What math course are you taking now? Algebra I
What is your approximate grade in it?______B_______
What k in d  o f  m ath g iv e s  you th e  m ost t r o u b le ?  p roblem s in

________A lg eb ra_____________________________________________________

What k in d  o f  m ath g iv e s  you th e  l e a s t  t r o u b le ? A a r ith m e tic

L i s t  y o u r  h o b b ies  and  i n t e r e s t s : _________ b a s e b a l l ,_____________

_________________ f i s h i n g ____________________________________________

What do you g e n e r a l ly  do in  th e  even ing?  w atch  T . V . ,______

___________ homework_________________________________________________

A re you on any team s? y es  Wh ic h  ones? b a s e b a l l__________

A re you o r  have you b een  a  member o f  a  c lu b ,  o rg a n iz a t io n ? Yes 

W hich ones? YMCA b o y s ' c lu b ______________________________________

What do you g e n e r a l ly  do a f t e r  sc h o o l?  p a p e r  ro u te __________

A re you a  l e a d e r  o r  f o l lo w e r  w ith  o th e r  boys? n e i t h e r  one

What k in d  o f  te a c h e r  do you l ik e ? _____ a  f a i r  one_______________

What k in d  o f  te a c h e r  do you d i s l i k e ?  one who y e l l s  and  has

_______f a v o r i t e s _____________________________________________________

What do you do when you g e t  an g ry ?  keep  i t  to  m y se lf________
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What k in d  o f  p e o p le  do you d i s l i k e ?  show o f f  and  h ra g g e rs  

What k in d  o f  th in g s  make you ang ry?  b u l ly in g _____________

What i s  y o u r  b ig g e s t  f a u l t ? _______la z y

What s i t u a t i o n s  make you m ost ne rv o u s?  m aking a  sp eech

________ i n  c l a s s ____________________________________________________

I f  you c o u ld  have one w ish  come t r u e ,  w hat w ould i t  be?______

________ to  be done w ith  h ig h  s c h o o l and  have a  good job ______

Who do you ta k e  a f t e r  m o st, m o th er o r  f a th e r ?  f a t h e r _______

Who do you go to  f o r  a d v ic e  on p e rs o n a l  m a t te r s ?  m other

What w ould you l i k e  to  do a s  y o u r  l i f e ' s  work?_____________ _

___________ be a  b a s e b a l l  p la y e r __________________________________

Who i s  y o u r  f a v o r i t e  a c to r ?  Jam es Dean Ac t r e s s ?  M arily n

 Monroe_________________________________________________________

What s o r t  o f  p e rso n  w ould you v o te  f o r  a s  c lo s e  to  y o u r i d e a l  

man?________ s m a r t,  good n a tu re d ___________________________________

Who i s  he?______ my f a t h e r

What s o r t  o f  p e rs o n  f o r  y o u r  i d e a l  woman? don * t  know

Who i s  she?

I f  you w ere an  a n im a l w hat k in d  would you l i k e  to  be?__

__________ a  greyhound  dog____________________________________

What do you th in k  o f  t e s t s  l i k e  th e s e ?  I  g u ess  t h e y 'r e  

 a l l  r i g h t ,  b u t  I  d o n 't  s e e  w hat good th e y  a r e .
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RELATED INFORMATION ON JOHN SMITH

S choo l P a s t  r e c o rd s  i n d i c a t e  John
alw ays has b een  an  a v e ra g e  
o r  above a v e ra g e  s tu d e n t .

C o o p e ra tio n  an d  w i l l i n g ,  
b u t  c o u ld  t a l k  up more in  
c l a s s .

Embedded F ig u re s  T e s t

Tended to  work w ith  l i t t l e  t r i a l  and  
e r r o r .  O c c a s io n a l ly  a sk ed  f o r  c l a r i ­
f i c a t i o n  o f  i n s t r u c t i o n s .

In te rv ie w  Im p re s s io n

V ery l i t t l e  s ig n  o f  n e rv o u s n e s s .
Seemed to  be f r a n k  and u n c o m p lic a te d  
i n  h is  r e p l i e s .

I n te r v ie w  P r o to c o l :  John S m ith

(S ch o o l? ) F in e ,  j u s t  f i n e .  (T ea ch e rs? ) O.K. D o n 't  
have any t r o u b le  w i th  'em. (G rades im p o r ta n t  to  you?) Y es,
I  suppose s o ;  I  j u s t  do my b e s t  m ost o f  th e  t im e . (G et a -  
lo n g  w ith  s tu d e n ts ? )  O.K. (G et a lo n g  w ith  b r o th e r ? )  O.K.
H e 's  o ld e r  th a n  me an d  we d o n 't  se e  each  o th e r  t h a t  much, 
b u t  we h a v e n 't  had  any  r e a l  t r o u b le  w ith  each  o th e r  f o r  
y e a r s .  (W ith  p a r e n ts ? )  I  suppose  e v e ry th in g  i s  f i n e .  T h e y 'r e  
p r e t t y  good to  me. (Who i s  th e  b o s s ? )  My f a t h e r .  ( S t r i c t ? )  
O nly when I  d e se rv e  i t .  (How does he p u n is h  you?) He h a rd ly  
e v e r  does e x c e p t when I  d o n 't  do som eth ing  he e s p e c i a l l y  t o l d  
me to  do , th e n  he d o e s n 't  l e t  me go o u t a t  n i g h t .

(S e r io u s  i l l n e s s e s  o r  a c c id e n ts ? )  No. ( E a r l i e s t  
memory?) When I  was a b o u t t h r e e  y e a r s  o ld ,  I  can  remember 
my g randm other t a k in g  me to  th e  zo o , and one o f  th e  a n im a ls  
ro a re d  r e a l  lo u d  and  was jum ping a ro u n d . I  g o t  s c a re d  and 
c r i e d .  My g ran d m o th er gave me some popcorn  and  i c e  cream , 
and I  g o t o v e r  i t .

(A s p ir a t io n s ? )  I ' d  l i k e  to  become a  b ig - le a g u e  b a l l  
p l a y e r ,  b u t  i f  I  c a n ' t  make t h a t .  I ' d  l i k e  to  have my own 
b u s in e s s  an d  e a rn  a  d e c e n t incom e.
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(D a te?) Do you mean r e g u la r ,  l i k e  e v e ry  week? No, 

j u s t  once i n  a  w h i le .  I  go to  p a r t i e s ,  and  th e y  have g i r l s  
t h e r e .  (D ances?) Som etim es a t  s c h o o l ,  h u t  I  d o n 't  d a n ce — 
to o  h o t ,  so I  j u s t  l i s t e n  to  th e  m usic o r  t a l k .  (L ik e  to  
l e a r n  how to  dance?) I  g u ess  s o , b u t ' th e r e  a r e  a  l o t  o f  
o th e r  th in g s  I ' d  p r e f e r  to  do r i g h t  now.

(R e lig io u s ? )  N ot v e ry  much, b u t  I  do go to  c h u rc h  
a lm o s t e v e ry  w eek. (S e a s ic k , c a r  s i c k ,  e t c . ? )  No. (D es­
c r i b e  s e l f ? )  What do you mean? (E xam iner comments.) W ell, 
I 'm  a b o u t a v e ra g e  in  m ost e v e ry th in g , and  I  am a  l i t t l e  shy  
when I  m eet new p e o p le . (Shy?) W e ll, I  g e t  k in d a  q u i e t ,  
and  i t  ta k e s  me tim e  to  know them . (How come?) I  suppose I  
am a f r a i d  t h a t  th e y  w o n 't  l i k e  me. (L ik e  to  change s e l f ? )  
G et o v e r  th e  sh y n ess  and  be  more p o p u la r .

( S l ig h t  tw i s t in g  o f  hands o b s e rv e d .)

(Jo b s? )  Y es, a  p a p e r  r o u te .  (Do w ith  money?) Save 
i t  so I  c an  buy a  new f i s h i n g  ro d , b a s e b a l l  g lo v e , an d  th in g s  
l i k e  t h a t .  (T r ip s  by y o u r s e l f ? )  Y e s , h u n tin g , f i s h i n g ,  and  
cam ping o u t i n  th e  S eq u o ias  w ith  my b u d d ie s .

(How o f te n  do you g e t  mad?) N ot much. (A l i t t l e ? )  
W e ll, I  g u e ss  s o . (A t w hat s o r t  o f  th in g s ? )  W e ll, i f  some­
body p ic k s  on a n o th e r  guy who i s  s m a l le r ,  o r  i f  somebody 
t r i e s  to  ta k e  som eth ing  from  me w ith o u t  a s k in g .  (F ig h t? )
No, I  j u s t  u s u a l ly  keep  i t  i n ,  b u t  i f  I  g e t  r e a l  mad, I  w i l l  
f i g h t  back  in  s e l f - d e f e n s e .  (Blame them much?) No. (G et 
n e rv o u s an d  d o n 't  know why?) No.

(Do you mind b e in g  a sk e d  a l l  t h e s e  q u e s t io n s ? )  No, I  
f i g u r e  th e y  c o u ld  do some good. W il l  we be  a b le  to  g e t  some 
r e s u l t s  from  a l l  t h i s  t e s t i n g  and  th e s e  q u e s t io n s ?



APPENDIX D

S ta n fo rd  B ln e t  V o cab u la ry  L i s t  G iven to  A ll  S u b je c ts

1 . o ran g e

2 . en v e lo p e

3 . s tra w

4 . p u d d le

5 . ta p

6 . gown

7 • e y e la s h

8 . r o a r

9 . m uzzle

1 0 . s c o rc h

1 1 . h a s te

1 2 . l e c t u r e

1 3 . Mars

14 . s k i l l

1 5 . j u g g le r

1 6 . b r u n e t te

1 7 . p e c u l i a r i t y

1 8 . p r i c e l e s s

1 9 . r e g a rd

Name: D a te :
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20 . d i s p r o p o r t io n a te

21 . shrew d

22 . t o l e r a t e

2 3 . s ta v e

2 4 . l o tu s

2 5 . b e w a il

2 6 . re p o se

27 . m osaic

2 8 . f l a u n t

2 9 . p h i la n th ro p y

3 0 . o c h re

3 1 . f r u s t r a t e

3 2 . i n c r u s t a t i o n

3 3 . m ilk so p

3 4 . h a rp y

3 5 . a m b e rg ris

3 6 . p i s c a t o r i a l

3 7 . d e p re d a t io n

3 8 . p e r fu n c to ry

3 9 . l im p e t

40 . a c h ro m a tic

41 . c a u s i s t r y

4 2 . hom unculus

4 3 . s u d o r i f i c

4 4 . r e t r o a c t i v e  

45» p a r t e r r e

Name; Date:



APPENDIX E

C r i t e r i a  L i s t  f o r  Ju d g es  In  R a tin g  o f  TAT S to r i e s

Lack o f  S e l f - A s s e r t lv e n e s 3

C rushed  hy  c irc u m s ta n c e s

F e e ls  t h e r e  I s  n o th in g  he 
c o u ld  do a b o u t them

'A brogates own needs to  g e t  
p r o t e c t i o n  from  o th e r s

A s s e r t io n  o f  own needs a t  
v e ry  low l e v e l

D oing som eth ing  a g a in s t  w i l l  

D e p re s s io n

No d i r e c t  r e b e l l i o n  a g a in s t  
c o e rc io n

C a n 't  r e l i e v e  p a r e n t a l  p r e s ­
s u re

L i t t l e  hope o f  g e t t i n g  o u t  o f  
d e p re s s io n ,  a p a th y

Low l e v e l  o f  s e l f - a s s e r t i o n

P a s s iv i t y

H elp  a sk ed  f o r ,  l i t t l e  e x ­
p e c ta n c y  o f  b e n e f i t

C o n f l ic t  a c c e p te d ,  p rob lem  n o t  
s o lv e d  by s e l f

Looks f o r  o u ts id e  a g e n c ie s ,  
lu c k ,  f a t h e r

C o l la p s in g ,  n o n -p lu s se d

S e lf - A s s e r t iv e n e s s

M a in ta in s  I n t e g r i t y  o f  own 
d r iv e s

D i f f i c u l t i e s  (p h y s ic a l  e n v i r ­
onment) n o t  In su rm o u n tab le

O p p o s itio n  by  o t h e r s —no a p ­
p e a s in g  f e a r ,  a n x ie ty .  I n t e r ­
p e rs o n a l  d i f f e r e n c e ,  p r e s e n t

F l i g h t  needed  to  m a in ta in  
own d i r e c t i o n

C h e r is h e s  own needs more

Coping I s  h ig h ly  co m p e ten t— 
s u c c e ss

O th e r  p e o p le  a s  I d e a l s ,  n o t 
o b s ta c le s
H a rd sh ip s  n o t  m in im ized

C h a ra c te r s  d o n 't  g iv e  up

C apab le  o f  m aking d i f f e r e n t  
l i f e  f o r  s e l f

A n t ic ip a t io n  o f  jo y

A b i l i t y  and  w ish  to  be com­
p e te n t

S tro n g  need  f o r  I d e n t i f i c a ­
t i o n  w ith  e ld e r

R e c e p tiv e , b u t  c a p a b le  o f  
a c t in g  on own

121
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R e je c t io n  o f  own needs 

F a i lu r e  to  cope __

Does n o t  a v o id  c o n f l i c t s ,  e tc ,

Sees p o s s i b i l i t y  o f  re c o v e ry  
from  t r a g i c

Sees p ro d u c t iv e  i n  th e  s e l f ­
d e s t r u c t iv e

R e c o g n itio n  t h a t  he has to  
make up h is  own m ind

R eason ing  may be d i s t o r t e d  
and o u t  o f  c o n ta c t  w ith  r e a l ­
i t y ,  b u t  c a p a c i ty  to  see  
w o rld  th ro u g h  own e x p e r ie n c e  
and c a p a c i ty  to  s t r u g g le  r e ­
m ains

Active coping
Ability to act on own needs



APPENDIX P 

T ab le  22

R a tin g s  o f  F iv e  In te rv ie w -Q u e s t io n n a ir e  V a r ia b le s

(N = 25)

A l-B l
Interview Variable 

A2-B2 A3-B3 a 4 -b 4 A5-B5

s Rating*
Final
Rating

8 A B B A A 3A

11 A B B A B 3B

19 A A A A B 4a

21 B A B A B 3B

27 B A B A A 3A

29 A B A A B 3A

30 A B B B B 4b

33 B B A B B 4b

43 B B A A A 3A

46 A A A A A 5A

47 A A A A B 4a

48 A A A A A 5A

50 B B A A B 3B

54 B B B B B 5B

56 A B A A A 4a

(T ab le  22 c o n tin u e d  on n e x t  p a g e .)  
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T able 22—Continued

A l-B l
In te rv ie w  V a r ia b le  

A2-B2 A3-B3 A4-B4 A5-B5

s R a tin g *
F in a l
R a tin g

62 B A A A B 3A

69 A B A B B 3B

70 A A A A B 4a

74 B B B A B 4b

79 A B B A B 3B

80 A A B B A 3A

82 B A B B A 3B

86 B\ A A B B 3B

92 A B A A A 4a

98 A B A A B 3A

♦Only m a jo r i ty  r a t i n g s  o f  ju d g es  f o r  each  i te m  a r e  
g iv e n . An "a " r a t i n g  and  a  B" r a t i n g  a r e  d e f in e d  f u l l y  i n  
A ppendix  A.



APPENDIX G 

T a b le  23

P ro g re s s iv e  A chievem ent M athem atics T e s t  Raw S c o res

M athem atics S co re  

S u b te s t  T o ta l* *

A B c D E F G H MR MF TM
1 8 8 6 4 16 12 11 11 26 50 76

2 13 15 10 15 19 18 20 19 53 76 129

3 11 8 8 8 12 11 15 20 35 58 93

4 10 13 9 13 20 16 18 20 45 74 119

5 11 6 2 3 14 16 12 9 22 51 73

6 10 5 6 9 13 13 10 8 30 44 74

7 12 9 7 7 17 16 7 12 35 52 87

8* 14 12 7 12 19 15 17 19 45 70 115

9 10 11 8 7 20 18 15 7 36 6o 96

10 8 6 3 3 9 10 9 8 20 36 56

11* 13 10 8 12 17 18 17 19 43 71 114

12 14 10 5 13 18 20 18 19 42 75 117

13 12 11 6 8 19 17 17 16 37 69 106

14 11 10 7 12 19 18 19 19 4o 75 115

15 8 14 10 8 17 18 15 19 40 69 109

(Table 23 continued on next page . )
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T able 23—C ontinued

M athem atics S co re  

8 S u b te s t  T o ta l* *

A B c D E P G H MR MP TM

16 11 11 9 11 19 19 18 16 42 72 114

17 13 6 6 11 13 13 13 15 36 54 90

18 13 5 7 10 19 18 15 13 35 65 100

19* 15 9 6 10 18 18 19 19 40 74 114

20 14 13 9 15 13 18 20 20 51 71 122

21* 10 11 5 8 16 20 19 17 34 72 106

22 10 8 3 4 17 13 15 6 25 51 76

23 10 6 5 9 14 15 15 18 30 62 92

24 11 8 5 12 18 17 12 13 36 60 96

25 8 1 3 4 11 11 13 19 16 54 70

26 13 9 4 12 16 5 16 19 38 56 94

27* 8 6 5 10 16 I d 11 15 29 58 87

28 12 9 9 9 13 l 4 15 14 39 56 95

29* 11 8 7 10 12 12 12 11 36 47 83

30* 5 7 2 4 12 10 12 12 18 46 64

31 6 8 8 7 11 14 10 12 29 47 76

32 13 11 9 14 20 19 15 11 47 65 112

33* 9 6 1 7 16 11 9 11 23 47 70

34 14 13 10 14 20 20 19 20 51 79 130

35 9 5 2 7 15 9 8 9 23 41 64

(T ab le 23 c o n tin u e d  on n e x t  page 0
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T able 23—Continued

s

A B c

M athem atics S co re  

S u b te s t  

D E F G H MR MF

T o ta l* *  ; 

TM

36 12 15 7 9 15 18 15 11 43 59 102

37 11 18 6 8 20 19 19 20 33 78 111

38 13 14 9 12 17 15 18 17 48 69 117

39 6 4 5 7 12 6 14 14 22 46 68

40 11 4 4 10 19 12 19 17 29 67 96

41 11 12 7 8 14 9 10 12 38 45 83

42 14 14 8 11 19 16 19 20 47 74 121

43* 10 9 8 10 15 12 18 16 37 61 98

44 11 9 6 7 14 13 15 12 33 54 87

45 9 10 4 11 13 12 14 15 34 54 89

46* 12 14 10 12 17 20 19 20 48 76 124

47* 9 12 8 13 18 20 18 17 42 73 115

48* 18 10 5 11 13 12 13 12 34 50 84

49 8 12 9 10 16 5 15 14 39 50 89

50* 10 9 6 9 13 12 11 10 34 46 80

51 15 11 7 9 17 16 16 16 42 65 107

52 10 3 4 7 12 16 16 15 24 59 83

53 13 14 9 10 20 18 20 20 46 78 124

54* 7 5 2 5 11 13 12 6 19 42 6 l

55 11 11 6 10 18 18 17 14 38 67 105

(T ab le  23 c o n tin u e d  on n e x t p a g e .)
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T able 23—Continued

Mathematics Score 
Subtest Total**

A B C D E F G H MR MF TM
56* 12 13 6 12 19 11 20 20 43 70 113

57 9 11 6 7 13 9 8 16 33 46 79

58 14 14 7 11 17 17 10 8 46 52 98

59 11 12 3 12 14 5 11 15 38 45 83

DO 11 7 3 7 16 7 11 9 28 43 71

61 14 8 5 8 16 5 2 15 35 38 73

62* 12 10 6 17 16 17 16 20 39 69 108

63 11 10 5 8 18 8 15 19 34 60 94

64 8 6 2 5 10 10 17 16 21 53 74

65 12 11 7 9 15 14 15 14 39 58 97

66 10 7 5 8 6 11 12 16 30 40 70

67 12 13 8 10 18 15 17 14 43 64 107

68 10 12 3 7 13 9 12 13 32 47 79

69* 12 10 6 10 15 15 15 14 38 59 97

70* 14 14 7 12 15 14 14 11 47 54 101

71 4 6 4 9 15 10 11 7 26 43 69

72 y 3 3 3 12 11 7 11 18 41 59

73 13 rr 5 8 17 20 16 15 33 68 101

74* 8 8 4 10 7 8 7 11 30 33 63

75 11 9 7 8 15 18 14 20 35 67 102

76 9 12 6 3 10 8 8 9 30 35 65

(Table 23 continued on next page, )
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T able 23—Continued

M athem atics S co re  

S u b te s t T o ta l * *

A B c D E P G H MR MP TM

11 15 11 8 15 18 18 18 20 49 74 123

78 13 13 8 14 19 18 19 20 48 76 124

19* 13 14 6 13 20 18 19 19 46 76 122

80* 13 12 7 11 18 18 18 16 43 70 113

81 12 8 6 10 15 15 17 16 30 63 99

82* 11 4 5 5 12 11 16 17 25 56 81

83 13 10 4 10 14 15 16 11 37 56 93

84 l 4 12 9 14 20 20 20 20 49 80 129

85 11 10 4 9 16 15 16 13 34 60 94

86* 10 10 5 10 10 10 15 13 35 48 83

87 7 5 2 6 9 6 9 4 20 28 48

88 14 8 5 7 13 12 14 11 34 50 84

89 14 11 6 13 20 19 19 19 44 77 121

90 11 13 7 12 15 14 17 18 43 64 107

91 12 10 7 8 12 19 12 11 37 54 91

92* 14 15 7 13 15 20 19 17 49 71 120

93 14 7 6 10 14 10 15 15 37 54 91

94 14 8 4 9 14 15 14 13 35 56 91

95 10 10 7 6 15 16 17 16 33 64 97

96 11 14 7 8 7 14 13 7 40 41 81

97 1 15 14 8 11 11 15 14 18 48 58 106

(T ab le 23 c o n tin u e d  on n e x t  page .)
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Table 23—Continued

M athem atics Score

s S u b te s t T o ta l^ ^

A B C D E F G H MR MF TM

98^ 12 14 6 7 12 13 17 18 39 60 99

99 11 11 7 7 14 18 17 17 36 66 102

100 14 13 8 13 17 19 18 20 48 74 122

♦♦There a r e  t h r e e  t o t a l  m athem atics s c o r e s —MR, w hich 
s ta n d s  f o r  M athem atics R easo n in g , MF, w hich  s ta n d s  f o r  M athe­
m a tic s  F u n d a m en ta ls , and  TM, w hich  s ta n d s  f o r  T o ta l  Mathema­
t i c s .  MR r e p r e s e n ts  a  sum o f  s u b te s t s  A, B, C, and  D. MF 
r e p r e s e n ts  a  sum o f  s u b te s t s  E , F , G, and H. TM r e p r e s e n ts  
th e  sum o f  MR and  MP.

♦T his sym bol I n d i c a te s  t h a t  th e  S i s  one o f  th e  group  
o f  tw e n ty - f iv e ,  s e l e c te d  a t  random , wEich r e c e iv e d  th e  I n ­
te rv ie w -Q u e s t io n n a ir e  te c h n iq u e .



APPENDIX H 

T ab le  2k

D i s t r i b u t i o n  o f  Embedded F ig u re s  Time S co res 
( in  Seconds) f o r  F o u r te e n  D esig n s 

o v e r  A l l  S u b je c ts

De­
s ig n * * 1 2 3 4

S u b je c t  
5 6 7 8* 9 10

A1 300 2 170 85 22 167 31 40 112 190

B1 32 2 45 15 32 75 8 4 70 115

c4 70 3 144 32 10 7 39 18 15 10

A5 120 13 20 22 24 160 37 27 43 3

C5 207 6 180 17 10 20 50 9 10 217

B2 90 125 8 11 34 7 30 8 75 32

A2 300 25 23 25 172 67 290 45 300 300

C l 87 10 9 10 6 215 92 20 105 6

D2 5 9 9 25 5 17 8 5 33 100

A4 40 3 35 20 7 19 33 5 22 134

C2 25 2 6 4 1 /2 110 7 1 38 5

D1 159 30 35 7 71 240 45 87 55 265

C3 30 3 7 90 12 150 90 3 95 10

A3 20 5 139 2 4 74 10 20 6 16

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

(T ab le  2k c o n tin u e d  on n e x t  p a g e .)
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T able 24--C on tln ued

De­
s ig n * * 11* 12 13

S u b je c t  
14 15 16 17 18

Al 5 80 35 72 205 32 100 290

B1 45 5 17 2 35 3 300 21

C4 35 5 15 2 16 155 300 5

A5 5 58 172 112 10 112 70 55

C5 5 58 104 117 22 20 105 31

B2 5 12 84 62 11 8 140 31

A2 43 7 72 184 .55 200 35 210

C l 5 52 188 35 3 13 300 1^5

D2 30 6 22 15 5 7 20 6

A4 3 35 43 2 7 27 10 18

02 1 75 6 92 5 25 40 6

D1 15 20 2 4 6o 103 72 21

C3 6o 38 18 126 3 75 55 50

A3 7 2 76 8 5 35 6 8

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

(T able 24 con tin u ed  on n ex t p age .)
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Table 2 4 - -C ontinued

De— 
aIgn** 19* 20 21*

S u b je c t  
22 23 24 25 26

A1 172 15 185 233 120 92 5 45

B1 90 12 12 48 4o 58 25 70

C4 125 6 14 108 25 25 25 45

A5 50 4o 8 48 122 25 60 60

05 55 30 17 8 115 23 20 24

B2 21 5 35 35 30 29 15 22

A2 124 13 12 l6 6 224 300 175 300

C l 20 19 35 93 185 300 60 30

D2 13 5 8 233 10 15 6 300

A4 17 17 13 23 17 9 3 11

C2 5 3 3 43 20 75 1 15

D1 8 10 8 164 36 25 15 35

03 70 17 18 67 1 8 0 ' 4 2 300

A3 8 6 4 6 11 21 1 /2 25

Mean 5 5 .6 1 4 .1 2 6 .6 91 .1 . 8 1 .1 7 1 .5 2 9 .5 9 1 .6

(T able 24 con tin u ed  on n ex t p a g e .)
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T able 2 4 - -C ontinued

De—
sig n * *  27* 28 29*

S u b je c t  
30* 31 32 33* 34 35

A1 25 300 295 170 34 35 160 17 30

B1 3 37 90 12 38 43 28 5 90

C4 7 11 78 8 69 90 95 92 15

A5 50 62 95 30 34 22 112 47 150

C5 15 6 43 95 33 19 120 45 189

B2 8 5 10 12 165 25 40 2 10

A2 45 300 165 240 35 47 300 145 300

C l 3 10 124 120 78 5 258 11 10

D2 10 5 3 23 33 90 42 8 5

A4 10 4 5 7 35 33 17 12 215

C2 1 /2 3 23 35 31 5 1 1 10

D1 24 107 115 12 34 16 48 14 18

C3 230 8 190 15 37 4 202 125 19

A3 7 201 4o 4 34 2 10 3 76

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

(T ab le  24 c o n tin u e d  on n e x t  p a g e .)
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T able 24--C on tin ued

De­
s ig n * * 36 37 38

S u b je c t  
39 40 41 42 43* 44

A1 157 20 180 23 105 300 74 33 180

B1 10 156 27 300 30 300 180 40 120

c4 3 9 2 25 38 135 5 189 33

A5 16 50 42 300 12 90 20 180 73

C5 13 28 13 300 19 30 10 48 180

B2 5 21 4 85 4 90 8 200 58

A2 85 61 20 45 300 300 10 160 130

C l 21 53 15 240 14 15 19 20 45

D2 9 13 5 20 17 47 9 10 4o

A4 4 7 35 5 7 7 8 41 20

C2 5 1 /2 1 50 1 5 3 10 30

D1 20 20 20 55 28 45 25 17 50

C3 8 3 7 40 155 12 14 115 23

A3 2 5 12 47 35 11 6 36 28

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

(Table 24 con tin u ed  on n ex t p a g e .)
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Table 2 4 - -C ontinued

De­
s ig n * * 45 46* 47*

S u b je c t
48* 49 50* 51 52 53

A1 227 225 78 300 158 300 84 293 5

B1 32 4 85 140 75 300 100 110 3

C4 7 14 15 28 22 292 8 10 1

A5 135 115 18 205 78 3 23 20 14

C5 240 8 9 175 17 65 20 l6 o 2

B2 ' 12 4 18 4 11 206 15 8 3

A2 170 25 88 200 23 4 20 l6 o 137

C l 299 12 4 16 24 87 28 5 46

D2 6 7 16 33 33 12 5 8 13

A4 16 25 4 3 5 5 15 29 2

C2 42 4 4 2 12 2 2 2 5

D1 5 70 45 40 25 7 10 128 29

C3 17 55 20 70 27 175 6 70 157

A3 6 14 3 45 11 10 4 5 1

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

(T ab le  24 c o n tin u e d  on n e x t p a g e .)
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T able 24 —Continued

De— 
s ign** 54* 55 56*

S u b je c t  
57 58 59 60 61

A1 7 5 8 127 115 300 115 102

B1 55 7 70 112 65 165 33 72

C4 72 23 50 57 7 25 28 63

A5 62 8 56 112 28 27 75 63

C5 65 13 73 72 70 13 30 300

B2 12 5 8 87 1 17 88 90

A2 300 300 300 132 300 158 300 74

C l 6 25 12 57 290 16 23 114

B2 10 8 21 53 18 5 5 143

A4 12 5 27 50 48 7 38 58

C2 8 2 8 60 1 /2 17 24 46

D1 35 11 150 58 27 7 88 47

03 65 35 14 82 147 40 28 46

A3 5 1 7 63 10 13 30 44

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

(T ab le  24 c o n tin u e d  on n e x t  p a g e . )
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Table 24—Continued

De~
3 ign** 62* 63 64 65

S u b je c t  
66 67 68 69* 70*

A1 19 177 190 185 74 120 29 300 40

B1 55 58 215 85 24 105 25 25 15

C4 8 181 132 90 7 28 30 6 2

A5 25 65 6o 105 22 70 17 25 8

C5 100 159 108 180 300 110 13 95 8

B2 7 58 69 10 6 8 287 30 4

A2 162 56 300 120 225 22 300 127 30

C l 70 93 115 175 121 42 300 37 1 /2

D2 8 173 23 60 12 4 10 12 16

A4 55 180 38 20 240 37 8 128 2

C2 3 54 6 13 54 8 3 8 5

D1 75 100 24 30 2 65 15 35 10

03 88 48 18 42 272 8 55 300 6

A3 4 69 5 19 276 6 7 42 2

Mean 4 8 .5 10 4 .4 93. 1 8 1 .0  1 1 6 .8  4 5 .2  7 8 .5  8 3 .6 1 0 .6

(T ab le  24 c o n tin u e d  b n  n e x t  p a g e .)
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T able 24—C ontinued

De­
s ig n * * 71 72 73

S u b je c t  
74* 75 76 77 78 79*

A1 200 157 300 300 165 83 127 4o 8

B1 125 133 265 70 53 83 118 54 142

c4 58 6o 43 76 32 48 115 80 1 /2

A5 300 50 74 154 33 68 125 44 38

C5 125 49 -5 2 192 173 67 100 27 300

B2 70 44 11 65 24 47 5 7 5

A2 35 78 94 93 280 300 l 4 l 99 130

Cl 20 119 14 43 91 72 111 134 7

D2 17 45 34 92 29 79 13 10 7

A4 8 47 65 74 5 100 4o 8 1 /2

C2 21 46 12 79 113 44 5 35 1 /2

D1 255 45 3 50 108 120 23 19 1 /2

C3 13 182 85 43 15 2 8 7 . 1 35 1

A3 79 54 30 50 6 50 ■ 5 2 1

Mean 94 .7 7 9 .2 7 7 .2 9 8 .6 8 0 .5 1 0 3 .4 6 6 .4 4 2 .4 4 5 .9

(T ab le  24 c o n tin u e d  on n e x t  p a g e .)
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Table 24—Continued

De­
sig n * * 80* 81 82*

S u b je c t
83 84 85 86* 87

A1 5 127 108 20 3 3 118 137

B1 61 34 13 4o 11 10 4o 74

c4 18 136 11 4 4 13 9 57

A5 27 150 18 46 10 9 300 74

C5 10 70 289 190 10 63 300 52

B2 3 20 33 18 12 7 13 50

A2 37 10 85 215 5 130 300 300

C l 31 53 80 56 4 4 88 93

D2 3 4 16 8 1 22 165 48

A4 15 13 18 36 3 8 23 48

C2 11 4 47 15 15 1 /2 11 52

D1 159 74 48 22 25 11 57 300

C3 27 32 45 239 2 46 88 122

A3 7 4 4 5 1 3 54 113

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

(T able 24 co n tin u ed  on n e x t p a g e .)
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T able 24—Continued

De~
sig n * * 88 89 90

S u b je c t
91 92* 93 94

A1 183 48 104 300 300 11 300

B1 24 270 6 67 8 38 11

C4 64 24 14 90 6 24 34

A5 120 79 39 145 117 59 300

05 85 14 80 300 32 16 21

B2 65 8 8 39 11 4 22

A2 49 132 115 30 66 259 1

Cl 144 26 32 300 16 8 33

D2 50 40 6 6 34 81 12

A4 11 9 5 18 10 45 5

C2 73 24 35 12 50 5 1

D1 30 22 50 17 29 18 20

C3 300 14 25 78 12 24 11

A3 17 10 8 31 11 4 1 /2

Mean 8 6 .8 5 1 .4 3 7 .6 1 02 .4 5 0 .1 4 2 .6 5 5 .1

(T ab le  24 c o n tin u e d  on n e x t  p a g e .)
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T ab le  2 4 - -C ontinued

De—
sig n * * 95 96 97

S u b je c t
98* 99 100

A1 190 300 139 2 9 41

B1 44 36 43 70 15 51

C4 130 25 253 67 19 6

A5 115 22 134 67 300 48

C5 15 31 67 37 13 12

B2 5 70 7 69 60 19

A2 19 300 16 257 300 58

C l 2 300 269 75 20 2

B2 5 14 29 2 14 4

A4 6 5 7 52 4 75

C2 6 23 4 2 8 2

D1 17 22 3 112 28 77

C3 60 214 68 3 11 1 /2

A3 1 88 17 1 /2 2 1

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

* * L e t te r  i n d i c a t e s  s im p le  d e s ig n  and num ber i n d i c a t e s  
com plex d e s ig n s ,

*T b is sym bol i n d i c a t e s  t h a t  th e  ^  i s  one o f  th e  group 
o f  tw e n ty - f iv e ,  s e l e c t e d  a t  random , w hich r e c e iv e d  th e  I n ­
te r v ie w -Q u e s t io n n a ir e  te c h n iq u e .



APPENDIX I

T a b le  25

C onsensus R a tin g s  o f  F iv e  TAT S to r i e s  
f o r  E ach S u b je c t

1 3BM

TAT S to ry

4 14 12

5 R a tin g * *
P e rc e n ta g e  
L a c k -o f  S e l f -  
A s s e r t iv e n e s s

1 A 1 /2 L ? ? 50

2 A A A A A 0

3 A A 1 /2 1 /2 1 /2 30

4 L A 1 /2 L L 70

5 L L ? ? 1 /2 83

6 L L L L A So

7 L ? 1 /2 L 1 /2 75

8* 1 /2 ? 1 /2 ? ? 50

9 L L L L ? 100

10 L ? L ? ? 100

11* L A L 1 /2 A 50

12 A 1 /2 1 /2 L 1 /2 50

13 L A A ? A 25

14 L L L ? L 100

(T ab le 25 c o n tin u e d  on n e x t p a g e . )
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Table 25—Continued

1 3BM

TAT

4

S to ry

14 12

s R a tin g * *
P e rc e n ta g e  
L a c k -o f  S e l f -  
A s s e r t iv e n e s s

15 L ? L L L 100

16 A 1 /2 1 /2 1 /2 A 30

17 A A 1 /2 A 1 /2 20

18 L ? L ? ? 100

19* A A 1 /2 A A 10

20 L L 1 /2 ? 1 /2 75

21* L L L 1 /2 1 /2 20

22 1 /2 L L 1 /2 L 80

23 . ? ? 1 /2 ? 1 /2 50

24 1 /2 1 /2 L A 1 /2 50

25 L 1 /2 1 /2 1 /2 1 /2 60

26 1 /2 1 /2 A A 1 /2 30

27* L ? L Ç L 100

28 A A L A A 20

29* 1 /2 1 /2 L A A 40

30* 1 /2 A ? ? 1 /2 33

31 A A A A 1 /2 10

32 1 /2 A 1 /2 L 1 /2 50

33* L ? L ? 1 /2 50

34 1 /2 L L 1 /2 A 60

(T ab le  25 c o n tin u e d  on n e x t  p a g e .)
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T able 25—C ontinued

1 3BM

TAT

4

S to ry

14 12

S R a tin g * *
P e rc e n ta g e  
L a c k -o f  S e l f -  
A s s e r t iv e n e s s

35 ? L L ? ? 100

36 L L 1 /2 L 1 /2 80

37 1 /2 L L ? 1 /2 75

38 1 /2 A 1 /2 1 /2 L 50

39 ? ? L L L 100

4o A A L ? 1 /2 38

41 A A A 1 /2 A 10

42 1 /2 1 /2 1 /2 L L 70

43* 1 /2 L L 1 /2 1 /2 70

44 L ? ? ? ? 100

45 L L L L A 80

46* 1 /2 î A ? ? 25

47* L 1 /2 L ? ? 83

48* A A L L ? 50

49 1 /2 ? L L ? 83

50* 1 /2 L A 1 /2 1 /2 50

51 A 1 /2 L ? L 63

52 L L L L L 100

53 L L L . 1 /2 A 70

54* 1 /2 A L ?  

(T ab le  25 c o n tin u e d  on

1 /2  

n e x t  p ag e .

50
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T able 2 5 - -C ontinued

1 3BM

TAT S to ry  

4 14 12

3 R a tin g * *
P e rc e n ta g e  
L a c k -o f  S e l f -  
A s s e r t iv e n e s s

55 A L 1 /2 A A 30

56* A A L ? ? 33

57 L 1 /2 L ? L 88

58 1 /2 A 1 /2 1 /2 1 /2 40

59 A A A A A 0

60 A 1 /2 1 /2 1 /2 L 50

61 1 /2 A A A A 10

62* A A L 1 /2 A 30

63 L 1 /2 L L 1 /2 80

64 A 1 /2 L ? A 38

65 A A 1 /2 A A 10

66 L L L L L 100

67 A 1 /2 1 /2 L 1 /2 50

68 ? ? L L. L 100

69* A A A ? A 0

70* A L L A L 60

71 L 1 /2 L L 1 /2 20

72 À L 1 /2 A L 50

73 1 /2 A 1 /2 1 /2 1 /2 40

74* L A A L A 4o

(T ab le  25 c o n tin u e d  on n e x t  p a g e .)
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T able 25—Continued

1 3BM

TAT

4

S to ry

14 12

s R a tin g * *
P e rc e n ta g e  
L a c k -o f  S e l f -  
A s s e r t iv e n e s s

75 L A A 1 /2 1 /2 4o

76 A A A 1 /2 1 /2 20

77 L L A A 1 /2 50

78 L A A ? 1 /2 38

79* 1 /2 L A 1 /2 1 /2 50

80* A A 1 /2 ? A 13

81 A A A 1 /2 A 10

82* 1 /2 L A 1 /2 L 60

83 L A 1 /2 L L 70

84 1 /2 1 /2 L L L 80

85 L L 1 /2 A 1 /2 60

86* A A L 1 /2 A 30

87 ? A ? L A 33

88 L ? A A A 25

89 L A L A A 40

90 1 /2 A 1 /2 L A 40

91 A 1 /2 A A A 10

92* A L 1 /2 L 1 /2  , 60

93 L ? L L L 100

(T ab le  25 c o n tin u e d  on n e x t  p a g e .)



148

T able 25—Continued

1 3BM

TAT S to ry  

4 14 12

s R a tin g * *
P e rc e n ta g e  
L a c k -o f  S e l f -  
A s s e r t iv e n e s s

94 L ? L ? A 67

95 A L L A L 60

96 L ? A ? L 67

97 L A L L ? 75

98* L L L ? A 75

99 L A L ? A 50

100 1 /2 1 /2 1 /2  L 1 /2 6o

**Only f i n a l  m a jo r i ty  r a t i n g s  by ju d g es  f o r  each  d e ­
s ig n  a r e  g iv e n . An L r a t i n g  s i g n i f i e s  Lack o f  S e l f - a s s e r t i v e ­
n e s s .  An A r a t i n g  s i g n i f i e s  S e l f - a s s e r t i v e n e s s .  A l / 2  r a t ­
in g  s i g n i f i e s  a  N e u tr a l  s c o r e .

*T h is sym bol i n d i c a t e s  t h a t  th e  S i s  one o f  th e  g roup 
o f  tw e n ty - f iv e ,  s e l e c te d  a t  random , w hich r e c e iv e d  th e  I n ­
te r v ie w -Q u e s t io n n a ir e  te c h n iq u e .



APPENDIX J  

T ab le  26

D i s t r i b u t i o n  o f  S ta n fo r d -B in e t  V o cab u la ry  T e s t
S co res o v e r A ll S u b je c ts

s T o ta l
Score*

S T o ta l
S co re

5 T o ta l
S co re

1 9 l6 21 31 9

2 18 17 • 13 32 19

3 • 14 18 14 33 11

4 20 19 12 34 22

5 17 20 25 35 5

6 14 21 15 36 16

7 16 22 13 37 18

8 21 23 8 38 22

9 21. 24 17 39 9

10 5 25 17 40 17

11 19 26 20 4 l 22

12 20 27 13 42 17

13 18 28 21 43 19

14 21 29 17 44 17

15 16 30 6 45 20

46 20 66 13 86 19

(T ab le  26 c o n tin u e d  on n e x t p a g e .)
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T able 26—C ontinued

s T o ta l
Score*

S T o ta l
S c o re

S T o ta l
S co re

47 22 67 14 87 12

48 17 68 15 88 12

49 20 69 17 89 21

50 18 70 21 90 19

51 19 71 10 91 20

52 16 72 11 92 22

53 24 73 19 93 20

54 16 74 21 94 15

55 17 75 18 95 14

56 26 76 11 96 . . 12

57 12 77 22 ' 97 .19

58 21 78 20 98 18

59 20 79 18 99 10

60 18 8o 14 100 16

61 15 81 17

62 22 82 17

63 19 83 19

64 12 84 22

65 13 85 19

*A m a jo r i ty  r a t i n g  f o r  e ac h  v o c a b u la ry  ite m  c o n s t i ­
t u t e d  a t  l e a s t  two o u t  o f  th r e e  ag reem en t by  ju d g e s . R a tin g s  
were e i t h e r  ju d g ed  a s  wrong o r  r i g h t . The t o t a l  s c o re  was 
th e n ,  th e  a r i th m e t ic  sum o f  r i g h t  m a jo r i ty  r a t i n g s .



APPENDIX K

T a b le  27

D i s t r i b u t i o n  o f  F ig u re  D raw ing S co res  
o v e r  A l l  S u b je c ts

s T o ta l
Score*

S T o ta l
S co re

S T o ta l
S co re

1 19 16 16 31 6

2 8 17 15 32 16

3 10 18 7 33 27

4 14 19 10 34 8

5 10 20 18 35 17

6 16 21 5 36 13

7 10 22 21 37 16

■8 11 23 10 38 14

9 20 24 19 39 17

10 25 25 20 4o 13

11 13 26 24 4 l 15

12 6 27 21 42 14

13 10 28 16 43 14

14 19 29 16 44 10

15 8 30 19 45 15

(T a b le  27 c o n tin u e d  on n e x t  p a g e .)
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T able 27—Continued

s T o ta l
S co re

S T o ta l
S co re

S T o ta l
S co re

46 12 63 26 80 9

47 9 64 16 81 15

48 12 65 18 82 11

49 11 66 16 83 12

50 15 67 14 84 7

51 16 68 20 85 . 16

52 7 ■ 69 14 86 11 .

53 8 70 11 87 19

54 11 71 13 . 88 19

55 10 72 23 89 14

56 12 73 11 90 11

57 16 74 18 91 15

58 15 75 20 92 13

59 12 76 10 93 13

60 15 77 13 94 15

61 7 78 .13 95 15

62 16 79 22 96 11

(T ab le  27 c o n tin u e d  on n e x t  p a g e .)
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153

27—C o ntinued

3 T o ta l
S co re

97 13

98 14

99 11

100 14

*T here  v e re  40 F ig u re  D raw ing i te m s . A t l e a s t  two 
o u t o f  t h r e e  ag reem en t by ju d g es  a s  to  w h e th e r an  ite m  was 
judged  p r e s e n t  was r e q u i r e d  f o r  a f i n a l  s c o re  o f  t h a t  i te m . 
T o ta l  S c o re s  l i s t e d  i n  th e  t a b l e  w ere o b ta in e d  by summation 
o f  a l l  f i n a l  s c o re s  w hich  w ere r a t e d  p r e s e n t .



APPENDIX L

I n s t r u c t i o n s  to  Ju d g es In  R a tin g  o f  
In te r v ie w -Q u e s t io n n a ir e  M a te r ia l

You w i l l  be g iv en  in fo rm a tio n  a b o u t 25 f i r s t  y e a r  h ig h  

sc h o o l m a le s . The in fo rm a tio n  w i l l  c o n s i s t  o f  i n d iv id u a l  i n ­

te r v ie w s ,  q u e s t io n n a i r e s  f i l l e d  o u t  b y  th e  3 b and  in  some 

c a s e s ,  w here i t  i s  a v a i l a b l e ,  you w i l l  have s ta te m e n ts  from  

sc h o o l r e c o r d s ,  a c t u a l  n o te s  ta k e n  by  th e  E w h ile  th e  8̂  to o k  

th e  Embedded F ig u re s  T e s t ,  and  a ls o  any  n o te s  a v a i l a b l e  co n ­

c e rn in g  im p re s s io n  o r  n o n -v e rb a l  b e h a v io r  by  th e  ^  d u r in g  th e  

in te r v ie w .

You a r e  r e q u e s te d  to  form  b o th  a  g lo b a l  and  s p e c i f i c  

im p re s s io n  o f  each  S from  th e  m a te r i a l  and  to  r a t e  each  S on 

f i v e  v a r i a b l e s ,  i f  a t  a l l  p o s s ib le  ( s e e  d e f i n i t i o n s  o f  v a r i ­

a b le s  b e lo w ) .

P le a s e  rem ember t h a t  y o u r  r a t i n g s  sh o u ld  be  more c o n ­

c e rn e d  w i th  o v e r t  m a n i f e s ta t io n s  and  c o n s c io u s ly  f e l t  e x p e r ­

ie n c e s  r a t h e r  th a n  in f e r e n c e s  a b o u t "u n co n sc io u s"  o r  " l a t e n t "  

m a t e r i a l .

The in te rv ie w s  a l l  fo l lo w  some s o r t  o f  ro u g h , g e n e ra l  

o u t l i n e ,  b u t  th e  in te r v ie w e r  n e v e r  f e l t  co m p e lled  to  a d h e re  

r i g i d l y  to  any one p r e c i s e  o r d e r  o r  m anner o f  q u e s t io n n in g . 

T h is  p la n  o f  in te r v ie w in g  was f e l t  to  be  a  g u id ed  k in d  o f  i n -
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te rv ie w  and more s u i t a b l e  f o r  th e  p u rp o se  o f  th e  ta s k  and a p ­

p r o p r i a t e  f o r  th e  l i m i t a t i o n s  i n  tim e a s  each  in te r v ie w  was 

a p p ro x im a te ly  35 to  40 m in u tes  i n  l e n g th  o f  t im e .

You w i l l  n o te  t h a t  i n  p a re n th e s e s  th e r e  a r e  sh o r te n e d  

form s o f  q u e s t io n s  o r  a  few w ords to  s u g g e s t  th e  k in d  o f  gen­

e r a l  q u e s t io n  o r  s ta te m e n t  made b y  th e  i n te r v ie w e r .  A t 

t im e s ,  th e  p a re n th e s e s  o n ly  in c lu d e  th e  symbol f o r  a  q u e s ­

t io n  (? )  and u s u a l ly  th e  re s p o n se  o f  th e  ^  makes i t  p o s s ib le  

to  a s s e r t a i n  th e  n a tu r e  o f  th e  q u e s t io n  a sk e d . S in c e  th e s e  

in te rv ie w s  w ere re c o rd e d  i n  w r i t in g  by th e  in te r v ie w e r  i t  was 

n o t  a lw ays p o s s ib l e  to  q u o te  th e  e x a c t  p h ra s in g  o f  th e  q u e s - • 

t i o n ,  b u t  i t  i s  s a f e  to  assum e t h a t  th e  q u e s t io n  was u s u a l ly  

a sk e d  in  a  g e n e ra l  form  such  a s :  How a r e  you g e t t i n g  a lo n g

w ith  y o u r  fa m ily ?  A t tim e s  th e  q u e s t io n  m ig h t have been  more 

" d i r e c t "  such  a s :  A re you h a v in g  any t r o u b le  w ith  y o u r  fam ­

i ly ?

A lso  in  p a r e n th e s e s ,  t h e r e  w i l l  be o c c a s io n a l  n o te s  

su ch  a s :  (S sq u irm s in  h i s  c h a i r . )  T hese n o te s  u s u a l ly  r e ­

f e r  to  b e h a v io r  w hich  i s  n o n -v e rb a l  in  n a tu r e  b u t  o f  p o s s ib le  

im p o rta n c e  f o r  s c o r in g  p u rp o s e s .

S in c e  we a r e  i n t e r e s t e d  i n  o b ta in in g  an  in d ex  o f  

p r e s e n t  a d ju s tm e n t an d  f u n c t io n in g  o f  th e  more s c o r in g  

w e ig h t sh o u ld  b e  g iv e n  to  th e  m a te r i a l  from  th e  in te r v ie w  and 

q u e s t io n n a i r e  th a n  to  th e  l e s s  s y s te m a tic  and in c o m p le te  h i s ­

t o r i c a l  in fo rm a tio n  from  sc h o o l r e c o rd s  and b e h a v io r  on th e  

Embedded F ig u re s  T e s t .



APPErîDIX M 

T a b le  28

Mean Seor-es f o r  TAT, F ig u re  D raw ings, Embedded F ig u r e s ,  
T o ta l  M athem atics o v e r  25 Who Had th e  

In te r v ie w -Q u e s t io n n a ir e  T echn ique

Mean

TAT
F ig u re
D raw ing

Embedded
F ig u re s T o ta l

M athem atics 

F undam en ta ls  R easo n in g

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

♦The 25 may be i d e n t i f i e d  by s t a r r e d  sym bols a d ja ­
c e n t  to  t h e i r  number (w hich  r e p r e s e n t s  t h e i r  name) on t a b l e s  
23 (M a th e m a tic s ) , 24 (Embedded F i g u r e s ) , 25 (TAT), an d  27 
(F ig u re  D ra w in g s ) .
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