
This dissertation has been 
microfilmed exactly as received 70-2327

MOSELEY, DoUy Ann, 1924- \  ...
THE PERFORMANCE OF DEPRIVED 
CHILDREN ON THE BENDER GESTALT 
TEST.

The University of Oklahoma, Ph.D., 1969 
Education, psychology

University Microfilms, Inc., Ann Arbor, Michigan



THE UNIVERSITY OF OKLAHOMA 

GRADUATE COLLEGE

THE PERFORMANCE OF DEPRIVED CHILDREN 

ON THE BENDER GESTALT TEST

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  t h e  r e q u i r e m e n t s  f o r  th e

d e g re e  o f  

DOCTOR OF PHILOSOPHY

BY

DOLLY AV MOSELEY 

Norman, Oklahoma 

1969



THE PERFORMANCE OF DEPRIVED CHILDREN 

ON THE BENDER GESTALT TEST

APPROVED BY

/__AU

-2 2 ^
DISSERTATION COMMITTEE



ACKNOWLEDGEMENT

I  w ish  to  th a n k  th e  memhers o f  my c o m m itte e ,

D r. Mary C la r e  P e t t y ,  D r. A l b e r t  Smouse, D r. George 

L e tc h w o r th  and  e s p e c i a l l y  t h e  c h a i rm a n .  D r. Omer J .  R u p ip e r .

My g r a t i t u d e  i s  e x te n d e d  t o  D r. Sam C lem ents  o f  t h e  

C h i ld  G uidance  C e n te r ,  U n i v e r s i t y  o f  A rk an sas  M ed ica l  

S c h o o l ,  L i t t l e  Rock, A rk a n s a s ,  who p ro v id e d  a s s i s t a n c e  i n  

s e c u r i n g  B ender G e s t a l t  T e s t  d a t a  f o r  t h i s  s t u d y .

Acknowledgem ent i s  a l s o  made o f  th e  e f f o r t s  o f  

Miss D iane  W i l l i s  who a s s i s t e d  i n  t h e  r e l i a b i l i t y  s t u d y .

I l l



TABLE OF CONTENTS

Chapter Page
I. INTRODUCTION ................................... 1

The Culture as Selting Limits...........
A Learning Theory Needed ...............
A New Concept of Intelligence...........
Maternai Deprivation and Critical Periods 
Deprivation and Perceptual Difficulties. 
Summary...................................

2
5
9

10

1^
I I .  THE PROBLEM.................................................................................. 16

I I I .  LITERATURE ON THE BENDER GESTALT VISUAL
MOTOR T E S T .................................................................................. 20

S e l e c t i o n  o f  t h e  B e n d e r ................................................  21
Review o f  t h e  B ender L i t e r a t u r e .............................  21

O r g a n c i t y .............................................................................  22
A c h ie v e m e n t........................................................................  22
I n t e l l i g e n c e  ...................................................................  2h
R o t a t i o n .............................................................................  2h

S t a n d a r d i z a t i o n  R e s e a rc h  ...........................................  25

S c o r in g  S y s te m s ..............................................................  25
M a tu r a t io n  R e s e a r c h .....................................................  26
C u l t u r a l  S t u d i e s ...............................................   26
N o rm ative  S t u d i e s .......................................................... 27
The I n t e g r a t i v e  F a c to r  ...........................................  28
V a l i d i t y  o f  t h e  B e n d e r ...........................................  29
R e l i a b i l i t y  o f  t h e  B e n d e r ....................................... 30

I V



C h a p te r  Page

IV . METHODS AND PROCEDURES....................................................  32

D e s ig n  o f  th e  S tu d y ..........................................................  32
O p e r a t io n a l  D e f i n i t i o n  o f  D e p r iv a t i o n .  . . .  32
The K o pp itz  S c o r in g  System  ....................................... 3^
The P i l o t  S tu d y ...........................................   3^
A d m i n i s t r a t i o n  o f  T e s t s ................................................  38
The S a m p l e .............................................................................  38
T re a tm e n t  o f  th e  D a t a .....................................................  ^3

V. RESULTS..........................................................................................  i+>+

V I. DISCUSSION.................................................................................  56

V I I .  SUMMRY AND CONCLUSIONS..................................................... 61

BIBLIOGRAPHY................................................................................................  64

APPENDIX..........................................................................................................  74

V



LIST OF TABLES

T ab le  Page

1. D e p r iv a t i o n  P e r c e n ta g e  f o r  Each School
P o p u l a t i o n  o f  t h e  S a m p l e ................................................. 33

2 .  I n d i v i d u a l  and  Median Income D e s c r i p t i o n s
f o r  A reas  i n  w h ich  S ch o o ls  o f  t h e
Sample Are L o c a t e d ..............................................................   35

3 .  P i l o t  S tudy  C o m p ariso n -K o p p itz  N orm ative
G roup ................................................................................................. 37

k .  Dem ographic Breakdown o f  t h e  Sam ple ..............................  39

5. C om parison  o f  D e p r iv e d  and  N on-D eprived
Sample Group a t  Each Age L e v e l ..................................  ^9

6 . C om parison  o f  K o pp itz  D ev e lo p m en ta l  S co res
o f  D e p r iv e d  Negro an d  W hite  C h i ld r e n  .................... 50

7 .  A C om parison  o f  S tu d e n ts  K o p p itz  D evelop ­
m e n ta l  S c o re s  from  S ch o o ls  w i t h  More Than
and  L e ss  Than 50 P e r  C en t D e p r iv a t i o n  R a t i o .  . 51

8 .  Negro and  W hite  R e p r e s e n t a t i o n  Among Sample
S ch o o ls  w i t h  More Than and L ess  Than 50^
D e p r i v a t i o n ..................................................................................  52

9 .  C om parison  o f  K o p p itz  D ev e lo p m en ta l  S c o re s  o f
C h i ld r e n  from  S ch o o ls  w i t h  50 P e r  C en t and
75 P e r  C en t D e p r i v a t i o n .....................................................  53

10. A C om parison  o f  t h e  K opp itz  N o rm ative  D ata
Group Means and  th e  D e p r iv e d  Group o f  t h i s
Sample Means— T e s t  o f  S i g n i f i c a n t  R e s u l t s .  . . 5^

11. C om parison  o f  N on-D eprived  S t a t e  Samples
w i th  K o pp itz  N orm ative  Sam ple .......................................  55

V I



THE PERFORMANCE OF DEPRIVED CHILDREN 

ON THE BENDER GESTALT TEST

CHAPTER I  

INTRODUCTION

I n  th e  l a s t  f o u r  d e c a d e s ,  a  number o f  c r i s e s  hav e  

o c c u r r e d  i n  t h i s  n a t i o n  t h a t  have  g iv e n  r i s e  t o  a n  " on- 

a g a i n - o f f  a g a i n ” t y p e  o f  c o n c e rn  o v e r  im p ro v in g  t h e  q u a l i t y  

and  d i g n i t y  o f  human r e s o u r c e s  i n  t h i s  c o u n t r y .  A f t e r  W orld 

War I  i n f o r m a t i o n  became a v a i l a b l e  t h a t  r e v e a l e d  th e  e x i s t ­

ence  o f  m e n ta l  s u b n o r m a l i t y  w i t h i n  t h e  p o p u l a t i o n  t h a t  was 

f a r  o u t  o f  p r o p o r t i o n  to  w ha t i t  s h o u ld  have  b e e n  (G in zb u rg  

and  B ra y ,  1953)* T e m p o r a r i ly  a  few  p e o p le  became a ro u s e d  

o v e r  t h i s  c o n d i t i o n .  The p ro b lem  was f o r g o t t e n  i n  t h e  

f l u r r y  o f  t h e  p r o s p e r i n g  ’ 2 0 s .  When t h e  G re a t  D e p r e s s io n  

a r r i v e d ,  w i t h  a p p r o x im a te ly  1 -̂ m i l l i o n  s t a n d i n g  i d l e  u n a b le  

t o  f i n d  j o b s ,  t h e  n a t i o n  was f o r c e d  t o  t a k e  a  lo n g  h a r d  lo o k  

a t  i t s  human r e s o u r c e s .  C oncern  a g a i n  d i f f u s e d  i n t o  i n t e r e s t  

o f  o t h e r  t h i n g s . F o l lo w in g  W orld War I I  and  t h e  K orean  War 

a g a i n  i n f o r m a t i o n  was made a v a i l a b l e  t h a t  made th e  n a t i o n  

aw are  t h a t  a  p ro b lem  o f  m e n ta l  s u b n o r m a l i t y  e x i s t e d .  Ex­

a m in a t io n  o f  t h i s  i n f o r m a t i o n  r e v e a l e d  t h a t  l a r g e r  num bers

1
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o f  young men w ere c l a s s i f i e d  a s  u n f i t  f o r  m i l i t a r y  s e r v i c e  

b e c a u s e  o f  m e n ta l  i n e f f e c t i v e n e s s  ( I b i d . ,  1953)* T h is  con­

c e r n  was d i s p o s e d  o f  a s  t h e  n a t i o n  p r o s p e r e d  a g a i n .  I n  t h e  

1 9 6 0’s t h e  W atts  R i o t s  o c c u r r e d ,  and  once a g a i n  t h e  c o u n t r y  

s t a r t e d  to  t a k e  a  h a r d  l o o k  a t  i t s  human b a n k .  The r i o t s  

p r e c i p i t a t e d  c o n c e rn  o v e r  p o v e r t y .  The i m p l i c a t i o n  t h a t  

p o v e r ty  m ig h t  have  f o r  m e n ta l  d e v e lo p m e n t  became one o f  t h e  

i s s u e s .

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

o v e r  t h e  p ro b lem  o f  m e n ta l  s u b n o r m a l i t y .  C o n t r a ry  o p in io n s  

h av e  a r i s e n  a s  t o  why so  many i n d i v i d u a l s  i n  t h i s  n a t i o n  

w ere f u n c t i o n i n g  b e lo w  " n o rm a l" .  C e r t a i n  r e s e a r c h e r s  

( A r l i t t ,  1 92 2 ; J e n s e n ,  1968) h a v e  s t a t e d  t h a t  t h e  p ro b lem  o f  

g e n e t i c s  c a n  n o t  be  i g n o r e d ;  o t h e r s  (Hebb, 19^9 ; H u n t,  196 1 ; 

N e f f ,  1938) h av e  t a k e n  th e  p o s i t i o n  t h a t  t h e  e n v iro n m e n t  was 

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

The C u l tu r e  a s  S e t t i n g  L im i t s

I n  1921 C h i l d ' s  bo o k . The O r i g i n  and  D evelopm ent o f  

t h e  N ervous System  was p u b l i s h e d .  T h is  book  a p p e a re d  t o  be  

a  f o r e r u n n e r  i n  t h e  t r e n d  to w a rd  r e l a t i n g  e n v iro n m e n ta l  

f a c t o r s  to  d e v e lo p m e n t .  C h i ld  made th e  s u g g e s t i o n  t h a t ;

D evelopm ent i s  a  p r o c e s s  o f  f u n c t i o n a l  c o n s t r u c t i o n ,  
t h a t  i s ,  b e g in n in g  w i th  a  g i v e n  s t r u c t u r e  and  f u n c t i o n ,  
t h e  c o n t in u a n c e  o f  f u n c t i o n  m o d i f i e s  th e  s t r u c t u r a l  
s u b s t r a tu m ,  and  t h i s  i n  t u r n  m o d i f i e s  f u r t h e r  f u n c t i o n .  
. . .  ( p .  1 l4 3 .

A few  y e a r s  l a t e r  t h e r e  w ere  a  number o f  s t u d i e s  

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

by  N e f f  (1 9 3 8 ) ,  P e t e r s o n  and L a n i e r  (1 9 2 9 ) ,  and  P o r t e u s  

( 1930 ) .  T h e i r  r e s u l t s  te n d e d  t o  s u p p o r t  th e  h y p o t h e s i s  t h a t  

t h e  c u l t u r e  s e t s  l i m i t s  i n  t e s t  p e rfo rm an c e  a b i l i t y .

N is s e n ,  M achover, and  K in d e r  (1935) gave  a b a t t e r y  

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

a g e s  r a n g e d  from  a p p ro x im a te ly  f i v e  t o  f o u r t e e n .  These 

c h i l d r e n  were from  a n  a l l  n a t i v e  v i l l a g e  and  none o f  them 

had  b e e n  ex p o sed  to  fo rm a l  e d u c a t i o n .  These a u th o r s  con ­

c lu d e d  t h a t  w h a te v e r  f a c t o r s  sh a p e d  and d i r e c t e d  c u l t u r a l  

g ro w th ,  i n e v i t a b l y  t h e s e  sam e‘f a c t o r s  shaped  and  i n f l u e n c e d  

t e s t  p e r fo rm a n c e .  I n  a d d i t i o n  t h e s e  a u th o r s  s u p p o r te d  th e  

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

f u n c t i o n a l  l e v e l  a c c o r d in g  t o  C h i l d ’ s d ic tu m  ( I b i d . ,  p .  l 4 3 .

W hile  one g roup  o f  r e s e a r c h e r s  had  b e e n  c o n c e rn e d  

w i t h  t h e  p o s s i b l e  e f f e c t s  t h e  c u l t u r e  c o u ld  h ave  on t e s t  

p e r fo rm a n c e  a n o th e r  g rou p  was b e g in n in g  to  f o c u s  on t h e  

c u l t u r e  a s  s e t t i n g  l i m i t s  t o  t h e  k in d s  o f  employment a  man 

m ig h t  e n jo y .  I n  th e  l a t e  3 0 ' s ,  f o l lo w in g  th e  d e p r e s s i o n ,  

r e s e a r c h  a t  Columbia U n i v e r s i t y  was d i r e c t e d  tow ard  u n d e r ­

s t a n d i n g  t h e  b a s i c  r o l e  o f  human r e s o u r c e s  i n  th e  n a t i o n ’ s 

econom ic s t r u c t u r e .  G in zb u rg  and  B ray  (1953) r e p o r t e d  t h a t  

s e v e r a l  m a jo r  p u b l i c a t i o n s  em erged o u t  o f  th e  Columbia 

s t u d i e s  : G rass  on t h e  S lag  Heaps and  The S to r y  o f  W elsh

M iners  ( 1 9 ^ 2 ) ,  The Unemployed ( 1 9 ^ 3 ) ,  The L abor L e a d e rs  

( 19^ 8 ) ,  and  O c c u p a t io n a l  C h o ice  (1951)*  I n f o r m a t io n  i n
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t h e s e  p u b l i c a t i o n s  im p l i e d  t h a t  i n  c e r t a i n  i s o l a t e d  a r e a s  

t h e r e  was l i t t l e  i n t e r e s t  on th e  p a r t  o f  t h e  l o c a l  com­

m u n i t i e s  i n  d e v e lo p in g  a d e q u a te  e d u c a t i o n a l  f a c i l i t i e s . T h is  

had  i m p l i c a t i o n s  f o r  t h e  f u t u r e  w i th  th e  e v e n t  o f  World 

War I I .

I n  1953 G in zb u rg  and B ray  p u b l i s h e d  a  book  w h ich  

c a l l e d  a t t e n t i o n  t o  t h e  n a t i o n ' s  arm ed f o r c e s  r e j e c t i o n  r a t e  

f o r  th e  p e r i o d  o f  W orld War I I .  D uring  t h i s  p e r i o d ,  o v e r  

5 m i l l i o n  men, f o r  one r e a s o n  o r  a n o t h e r ,  w ere  r e j e c t e d  a s  

u n f i t  f o r  m i l i t a r y  s e r v i c e .  A l a r g e  p o r t i o n  o f  t h e s e  men 

w ere  c l a s s i f i e d  a s  m e n t a l l y  in c o m p e te n t .  I n  a n a l y z i n g  t h e i r  

d a t a ,  t h e  a u t h o r s  c o n c lu d e d  t h a t  many o f  t h e  young men i n  

q u e s t i o n  w ere v i c t i m s  o f  a  ty p e  o f  r e t a r d a t i o n  u n iq u e  t o  

t h e  r e g i o n s  from  w hich  t h e y  had  em erged.

W ith  t h e  i m p l i c a t i o n  t h a t  t h e r e  was a  ty p e  o f  c u l ­

t u r a l  r e t a r d a t i o n ,  S a ra s o n  and G ladw in  ( 1 9 5 8 ) ,  a  p s y c h o lo ­

g i s t  and  a n  a n t h r o p o l o g i s t ,  r e s p e c t i v e l y ,  became c o n c e rn e d  

w i t h  coming t o  g r i p s  o v e r  th e  c l a s s i f i c a t i o n  o f  m e n ta l  

d y s f u n c t io n i n g  :

From t h e  s t a n d p o i n t  o f  e t i o l o g y ,  d i a g n o s t i c  
c l a r i t y ,  p r o g n o s i s ,  s o c i a l  i m p l i c a t i o n ,  e d u c a t i o n  
o r i e n t a t i o n ,  and  r e s e a r c h  p l a n n i n g ,  i t  c a n  o n ly  be a  
s o u rc e  on c o n f u s io n  i f  m e n ta l ly  d e f e c t i v e  and  m e n t a l l y  
r e t a r d e d  i n d i v i d u a l s  a r e  n o t  d i f f e r e n t i a t e d  from  e ac h  
o t h e r  ( p .  18 ) .

B ecause  one ty p e  o f  m e n ta l  d y s f u n c t io n i n g  im p l i e d  l a r g e l y  a  

r e m e d i a t i o n  a p p ro a c h ,  and  b e c a u s e  a n o th e r  im p l i e d  a m e l io ­

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

n i t i o n s  :



As a f i r s t  s t e p  i n  t h i s  d i r e c t i o n  we have  a t ­
tem p ted  t o  m a i n t a i n  i n  t h i s  r e p o r t  a d i s t i n c t i o n  
b e tw een  m e n ta l  d e f i c i e n c y ,  w h ich  presum es a  c o n t r i b u ­
t i o n  o f  o r g a n ic  d i s o r d e r  t o  su bnorm al f u n c t i o n i n g ,  
and  m e n ta l  r e t a r d a t i o n ,  i n  w h ich  no p a th o lo g y  i s  
n e c e s s a r i l y  d e t e c t i b l e  and  e n v i r o n m e n t a l - p r i m a r i l y  
l e a r n i n g - d e f i c i t s  p r o v id e  t h e  c a s u a l  e x p la n a t i o n s  
( p .  8 ) .

These a u th o r s  i n  d e l i n a t i n g  two ty p e s  o f  m e n ta l  su b ­

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

b e tw een  th e  e n v iro n m en t  and n o n - o r g a n ic  m e n ta l  r e t a r d a t i o n .  

S a ra s o n  and G ladw in  conceded  t h a t  G in zburg  and B ray  (1953) 

w ere  c o r r e c t  i n  p o i n t i n g  o u t  t h a t  i f  t h e  r e j e c t i o n  r a t e s  f o r  

W orld War I I  w ere  exam ined c a r e f u l l y  t h e r e  was a d e f i n i t e  

r e g i o n a l  p a t t e r n i n g ,  and  th e  s c r e e n i n g  t h a t  h ad  b e e n  done 

w as, i n  e f f e c t ,  an  a s s e s s m e n t  o f  t h e  i n d i v i d u a l ' s  e d u c a ­

t i o n a l  b a ck g ro u n d .

A L e a rn in g  T heory  Weeded 

I f  t h e  e n v iro n m en t  d id  s e t  l i m i t s  a s  i n d i c a t e d  by 

some o f  th e  r e s e a r c h  o f  th e  p e r i o d  f ro m  1921 t o  195 3 , t h e n  

t h e r e  was t h e  p ro b lem  o f  e x p la in i n g  how l e a r n i n g  o c c u r r e d  

o r  why i t  d id  n o t  o c c u r  u n d e r  d e b i l i t a t i n g  e n v iro n m e n ta l  

c o n d i t i o n s . W hile  more and  more p r o b in g  had  b e e n  g o in g  on 

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

r e t a r d a t i o n  and  th e  e n v iro n m e n t ,  Hebb (19^9) h ad  c o n t r i b u t e d  

a  n e u r o p s y c h o lo g ic a l  t h e o r y  a s  t o  t h e  c a u se  and  e f f e c t  o f  

human l e a r n i n g .  The k ey  c o n c e p t  i n  h i s  t h e o r y  was t h e  c e l l  

a s s e m b ly .  T h is  r e p r e s e n t e d  a  c lo s e d  sy s te m  i n  w h ich  n e u r a l  

f i r i n g  " r e v e r b e r a t e d "  a f t e r  r e c e p t o r  i n p u t  h ad  c e a s e d .  W hile
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o f f e r i n g  t h i s  t h e o r y ,  Hebb f e l t  c o m p e lle d  t o  a l s o  o f f e r  a  

new t h e o r y  o f  p e r c e p t i o n .  The t h e o r y  was t h a t  any  " s im p le "  

p e r c e p t i o n s  w ere  a  p r o d u c t  o f  l e a r n i n g  and  i n  a d d i t i o n  th e y  

w ere a d d i t i v e .

Hebb c i t e d  r e s e a r c h  from  t h e  work o f  Senden (1932) 

and from  R ie s e n  (19 ^7 )  t h a t  was fu n d a m e n ta l  t o  h i s  a rg u m e n t .  

S e n d e n 's  w ork h ad  b e e n  w i t h  t h e  b l i n d ,  who had  r e g a i n e d  t h e i r  

s i g h t  f o l lo w in g  a n  o p e r a t i o n .  D a ta  o b t a i n e d  fro m  t h e s e  i n ­

d i v i d u a l s  i n d i c a t e d  t h a t  o n ly  a lo n g  a rd u o u s  amount o f  

l e a r n i n g  had  a id e d  t h e s e  i n d i v i d u a l s  i n  d e v e lo p in g  p e r c e p ­

t i o n s  t h a t  p o s s e s s e d  i d e n t i t y .  R i e s e n ' s  r e s e a r c h  c o n f i rm e d  

th e  w ork  o f  Senden . H is  o b s e r v a t i o n s  w ere  made on chim ­

p a n z e e s  r e a r e d  i n  d a r k n e s s .  R ie s e n  fo u n d  t h a t  t h e s e  

p r im a te s  were v e r y  s lo w  to  l e a r n  v i s u a l  d i s c r i m i n a t i o n  a s  

compared t o  t h o s e  r e a r e d  u n d e r  no rm al c i r c u m s ta n c e s .  From 

t h e  f i n d i n g s  o f  Senden and R ie s e n ,  Hebb c o n c lu d e d :

I  p ro p o se d  t h a t  t h e  human c a p a c i t y  f o r  r e c o g n i z i n g  
p a t t e r n  w i t h o u t  eye  movement i s  p o s s i b l e  o n ly  a s  t h e  
r e s u l t  o f  a n  i n t e n s i v e  and p r o lo n g e d  v i s u a l  t r a i n i n g  
t h a t  goes  on  from  t h e  moment o f  b i r t h ,  d u r in g  e v e ry  
moment t h a t  t h e  e y es  a r e  o p e n , w i t h  a n  i n c r e a s e  i n  
s k i l l  e v id e n t  o v e r  a  p e r i o d  o f  12 t o  16 y e a r s  a t  l e a s t .  
The e v id e n c e  s u p p o r t i n g  t h i s  p r o p o s i t i o n  i s  fo u n d  (1 )  
i n  t h e  e r r o r s  made i n  t a c h i s t o s c o p i c  r e c o g n i t i o n ,  (2 )  
i n  t h e  way r e a d i n g  s k i l l  d e v e lo p s ,  and  (3 )  i n  th e  r a t e  
and  c o u rs e  o f  l e a r n i n g  by  t h e  c o n g e n i t a l l y  b l i n d  a f t e r  
o p e r a t i o n  (1 9 4 9 ,  p .  4 6 ) .

I n  a d d i t i o n  Hebb (1 9 4 9 , p .  119) f u r t h e r  s t a t e d ,  " I t  i s  n o t  

j u s t  a n y  l e a r n i n g  t h a t  f a c i l i t a t e s  any  o t h e r  l e a r n i n g  a t  

m a t u r i t y . "  T h is  s t a t e m e n t  i n f e r r e d  e a r l y  l e a r n i n g  i n  c h i l d ­

hood c o u ld  be  s e l e c t i v e  i n  i t s  l a t e r  e f f e c t s .
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L ik e  Hebb, B ender ( 1 9 3 8 ) ,  i n  w r i t i n g  a b o u t  t a c h i s ­

t o s c o p i c  phenomena, a p p e a re d  t o  h av e  v iew ed  p e r c e p t u a l  d e ­

v e lo p m e n t  a s  a p r o d u c t  o f  l e a r n i n g .  F o r  exam p le , she  

d i s c u s s e d  th e  f a c t  t h a t  many p r i m i t i v e  f e a t u r e s  a p p e a re d  i n  

t h o s e  r e p r o d u c t i o n s  made when t h e  i n d i v i d u a l  was l i m i t e d  by 

t im e  :

I t  i s  a s  th o u g h  i n  e a c h  new a c t  o f  p e r c e p t i o n ,  i n
a  s m a l l  b u t  m e a s u ra b le  u n i t  o f  t im e ,  a n  i n d i v i d u a l  r e -
e x p e r i e n c e d  t h e  w hole  m a t u r a t i o n  p r o c e s s  o f  t h a t  
s e n s o r y  f i e l d  and by  so e x p e r i e n c in g  i t  i n t e g r a t e s  i t  
i n t o  th e  p a t t e r n  ( p .  ^ 0 ) .

She f u r t h e r  rem a rk ed :

I f  one w a n ts  t o  become p h i l o s o p h i c a l ,  one m ig h t 
c o n j e c t u r e  t h a t  t h e  c a p a c i t y  t o  i n t e g r a t e  t h e  t e m p o ra l  
f a c t o r  i n t o  im m e d ia te ly  c r e a t e d  p e r c e p t i o n  r e q u i r e s  a 
c e r t a i n  l i f e  sp a n  o f  e x p e r i e n c e  ( p .  51)*

B ender j o i n e d  w i t h  S c h i l d e r  (193*+) i n  b r e a k i n g  away

from  t h e  c l a s s i c a l  G e s t a l t  t h i n k i n g  o f  t h e  p e r i o d  by  p o s t u ­

l a t i n g  t h a t  c h i l d r e n  when v ie w in g  a c o m p l ic a te d  p i c t u r e  s e e  

p a r t s  and  n o t  t h e  w hole  p i c t u r e .  And sh e  s t a t e d  t h a t  t h i s  

a p p e a re d  t o  c o n t r a d i c t  t h e  e s t a b l i s h e d  r u l e s .  W ith o u t  r e a l l y  

e m p h a s iz in g  th e  r o l e  o f  e x p e r i e n c e ,  sh e  d e s c r i b e d  th e  c h i l d  

moving from  s t a g e  t o  s t a g e  i n  t h e  d ev e lo p m en t o f  v i s u a l  

m o to r r e p r o d u c t i o n s ,  p o i n t i n g  o u t  t h a t  t im e  and e x p e r i e n c e  

e n t e r e d  i n t o  su c h  r e p r o d u c t i o n s .  From t h i s  s t a n d p o i n t  i t  

would seem t h a t  B ender w ould  a g r e e  w i th  Hebb " t h a t  p e r c e p t i o n  

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

u n c o n s c io u s  f o r  t h e  n o rm al a d u l t ) " (Hebb, 19*+9? P* 1 8 ) .

As f u r t h e r  e v id e n c e  t h a t  B end er  h a s  gone beyond  

c l a s s i c a l  G e s t a l t i s m  and  a s  e v id e n c e  t h a t  t h e r e  was some
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commonage o f  t h o u g h t  b e tw e e n  h e r  work and  t h e  work o f  Hebb 

th e  f o l lo w in g  i s  q u o te d :

B u t one m ust go f u r t h e r  t h a n  W erthem ier  and  K ohler 
and  s a y ,  w i t h  S c h i l d e r  and  S a n d e r ,  t h a t  t h e  p e r s o n a l  
c o m p le x e s ,  t h e  t r a i n i n g  and th e  s p e c i f i c  s i t u a t i o n  a l s o  
h e l p  t o  d e te r m in e  th e  o r g a n i z a t i o n  o f  e a c h  g e s t a l t ,  and 
t h a t  t h e  g e s t a l t  f u n c t i o n  o r  i n t e g r a t i o n  i s  n o t  com­
p l e t e d  a t  t h e  s e n s o r y  l e v e l  b u t  i s  an  a c t i v e  and 
p r o g r e s s i v e  f u n c t i o n  o f  a l l  p a r t s  o f  t h e  n e rv o u s  
s y s te m , w i t h  a  p o s s i b l e  t e n d e n c y ,  a s  w i l l  be  shown i n  
t h e  c o u r s e  o f  t h i s  s t u d y ,  t o  l o c a l i z e  i n  s p e c i a l  
f i e l d s  i n  th e  c e r e b r a l  c o r t e x .  F u n d a m e n ta l ly ,  t h e n ,  
j u s t  a s  a  g e s t a l t  a r i s e s  from  a s t a t e  o f  f l u x  i n  th e  
s e n s o r y  f i e l d ,  so  i t  i s  a lw ays  i n  a  s t a t e  o f  f l u x ;  i t  
i s  n e v e r  a b s o l u t e l y  d e te rm in e d  and  i s  c o n s t a n t l y  su b ­
j e c t  t o  m o d i f i c a t i o n s  d e p en d in g  on  t h e  n a t u r e  o f  th e  
s t i m u l i ,  t h e  r e c e p t i o n  i n  t h e  s e n s o r y  o rg a n  and 
s e n s o r y  f i e l d ,  t h e  s t a t e  o f  t h e  n e rv o u s  sy s te m  i n  th e  
d i f f e r e n t  l e v e l s  t h r o u g h  w h ich  i t  p a s s e s ,  th e  t o t a l ­
i t y  o f  t h e  p e r s o n a l i t y ,  i n c l u d i n g  th e  e m o t io n a l  com­
p l e x e s ,  and  t h e  s i t u a t i o n  o f  c o n t e x t  i n  w h ich  th e  
r e a c t i o n  o c c u r s . I t  i s  c l e a r  t h a t  th e  i n t e g r a t i v e  
f u n c t i o n s  u n d e rg o  p r o c e s s e s  o f  m a t u r a t i o n  ( p .  5 9 -6 0 ) .

I n  t h i s  s t a t e m e n t  B end er  h a s  b ro k e n  away from  th e  i d e a  t h a t  

t h e  r u l e s  o f  g e s t a l t  a r e  f i x e d  and h a s  t a k e n  th e  p o s i t i o n  

t h a t  g e s t a l t s  "depend  i n  p a r t  on t h e  b i o l o g i c  c h a r a c t e r ­

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

and t h e  i n t e g r a t i v e  i n t e g r i t y  o f  t h e  f u n c t i o n i n g  n e rv o u s  

sy s tem "  ( p .  5 9 ) « Hebb would a p p e a r  t o  a g r e e  when he com­

m en ted ,  " t h e  fu n d a m e n ta l  d i f f i c u l t y  w i t h  c o n f i g u r a t i o n  t h e o r y ,  

b r o a d l y  s p e a k in g  i s  t h a t  i t  l e a v e s  to o  l i t t l e  room f o r  th e  

f a c t o r  o f  e x p e r i e n c e "  (Hebb, 19^9 , P* 5 8 ) .

A n o th e r  f a c t  t h a t  l i n k s  th e  th o u g h t  o f  Hebb and 

B ender was t h e i r  m u tu a l  a w a re n e s s  o f  t h e  r e s e a r c h  o f  N is s e n ,  

M achover, and  K in d e r  (1935) c i t e d  e a r l i e r .  W ith  r e g a r d  to  

t h i s  s t u d y  Hebb h a s  s t a t e d  t h a t  he  t a l k e d  w i t h  Dr. N is s e n :



I n  c o n v e r s a t i o n ,  Dr. N is s a n  h a s  made t h e  p o i n t  t h a t  
t h e  low  s c o r e s  w ere  n o t  due t o  s lo w n e ss  o f  movement, 
b u t  t o  a s lo w n e ss  i n  i d e n t i f y i n g  s h a p e s — a s lo w n e ss  o f  
p e r c e p t i o n  ( p .  119 ) .

I t  w i l l  be  r e c a l l e d  t h a t  t h e s e  i n v e s t i g a t o r s  had  

g iv e n  p e rfo rm a n c e  t e s t s  t o  n a t i v e  A f r i c a n  c h i l d r e n .  These 

c h i l d r e n  had  n o t  b e en  p r e v i o u s l y  exposed  to  t h e  d e s ig n s  th e y  

w ere a s k e d  t o  draw . The r e s u l t s  i n d i c a t e d  t h a t  th e y  d id  

p o o r ly  a s  a g ro u p .  On t h e  o t h e r  h a n d . D r. N i s s a n  p o in te d  

o u t  t h a t  t h e y  c o u ld  see  t h i n g s  i n  t h e  b u sh  t h a t  he c o u ld  n o t  

s e e .

W hile  t h e s e  c h i l d r e n  d id  r a t h e r  p o o r l y .  B ender 

p o i n te d  o u t  t h a t  even  s o ,  t h e r e  w ere a l l  l e v e l s  o f  m a t u r a t i o n  

w i t h i n  e ac h  age  g ro u p .  I n  o r d e r  t o  u n d e r s t a n d  w hat she  m eant 

by  m a t u r a t i o n  t h e  f o l lo w in g  i s  q u o te d :

My e x p e r im e n t s ,  on th e  o t h e r  h a n d , would l e a d  t o  th e  
c o n c l u s i o n  t h a t  t h e  c h i l d  a c t u a l l y  e x p e r im e n ts  w i th  th e  
d i f f e r e n t  phenomena, g e t t i n g  s a t i s f a c t i o n  w i t h  eac h  new 
e x p e r i e n c e  w h ich  i s  co m p le te  enough f o r  t h a t  s t a g e  o f  
m a t u r a t i o n  o f  th e  d e v e lo p in g  o rg a n ism  grow ing  from  p r e ­
c e d in g  e x p e r i e n c e  l e v e l  ( 1938 , p .  l 8 ) .

A New C oncept o f  I n t e l l i g e n c e

I f  t h e  h y p o t h e s i s  t h a t  t h e  e n v iro n m e n t  c o u ld  be 

l i m i t i n g  t o  t h e  d ev e lo p m en t o f  th e  i n t e l l e c t  was a c c e p t e d ,  

t h a t  h y p o t h e s i s  would r e q u i r e  a  new c o n c e p t  o f  i n t e l l i g e n c e .  

The o ld  c o n c e p t  o f  i n t e l l i g e n c e  had  b e e n  one o f  " f ix e d "  i n ­

t e l l i g e n c e .  A cco rd in g  t o  Hunt (1 9 6 1 , p .  3 5 2 ) ,  H e b b 's  work 

em p h asized  th e  n eed  f o r  i n t e l l e c t u a l  t r a i n i n g  t o  b e g in  

e a r l y ,  f o r  i t  was b a se d  on th e  c o n c e p t  o f  i n t e l l i g e n c e  a s  "a  

f u n c t i o n  o f  t h e  v a r i e g a t i o n  and  m o b i l i t y  o f  t h e  c e l l
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a s s e m b l i e s  e s t a b l i s h e d  th r o u g h  p r im a ry  l e a r n i n g  w i t h i n  th o s e  

r e g i o n s  o f  th e  b r a i n  n o t  im m e d ia te ly  c o n c e rn e d  w i th  r e ­

c e p t o r  i n p u t s  o r  m otor o u t p u t s . "  I n  a d d i t i o n  Hunt s a i d :

T h is  c o n c e p t io n  s u g g e s te d  f u r t h e r  t h a t  a d u l t  i n t e l ­
l i g e n c e  s h o u ld  v a r y  w i th  o p p o r t u n i t i e s  f o r  p e r c e p t u a l  
and p e rh a p s  even  m otor e x p e r i e n c e  i n  w h ich  a v a r i e t y  o f  
i n p u t s  w i th  a p p r o p r i a t e  d e g re e s  o f  re d u n d a n c y  a r e  
a v a i l a b l e  (p., 3 5 2 ) .

H unt ( 1961 ) b r o u g h t  t o g e t h e r  p a s t  c o n c e p t io n s  o f  i n ­

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

Hebb p o s t u l a t e d .  Hunt a l s o  s u c c i n c t l y  d e m o n s t r a te d  how 

P i a g e t ,  i n  o u t l i n i n g  h i s  a p p ro a c h  t o  u n d e r s t a n d in g  th e  d e ­

v e lo p i n g  c h i l d ’ s i n t e l l i g e n c e ,  com plem ented H ebb’ s t h e o r y .

He f e l t  t h a t  Hebb w ould a g r e e  w i th  t h e  f o l lo w in g  s t a t e m e n t  

by P i a g e t :

The more new t h i n g s  a n  i n f a n t  h a s  s e e n  and  t h e  more 
new t h i n g s  he  h a s  h e a r d ,  t h e  more new t h i n g s  he  i s  
i n t e r e s t e d  i n  s e e in g  and h e a r i n g ;  and th e  more v a r i a ­
t i o n s  i n  r e a l i t y  he  h a s  coped w i t h ,  t h e  g r e a t e r  i s  h i s  
c a p a c i t y  f o r  c o p in g  (H u n t ,  1961, p .  2 5 9 ) .

M a te rn a l  D e p r iv a t io n  and C r i t i c a l  P e r io d s

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

m a n ip u la te d  g a in e d  g round  o t h e r  w r i t e r s  (D en n is  and  H a j a r i a h ,  

1957; G o ld a rb ,  19^3; S p i t z ,  1946; S c o t t ,  1958; and  Y arrow , 

1961 ) became c o n c e rn e d  w i t h  so  c a l l e d  " c r i t i c a l  p e r i o d s "  and 

m a te r n a l  d e p r i v a t i o n  a s  f a c t o r s  i n  s e t t i n g  pe rm an en t l i m i t a ­

t i o n s  t o  t h e  g row th  o f  t h e  i n t e l l e c t .  W ith  r e l a t i o n  to  

m a te r n a l  d e p r i v a t i o n  and c r i t i c a l  p e r i o d s  o f  d eve lop m en t 

Y arrow  h a s  s a i d :
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The d a t a  from  t h e  r e s e a r c h  on i n s t i t u t i o n a l i z a t i o n ,  
m a te r n a l  s e p a r a t i o n ,  and m u l t i p l e  m o th e r in g  h ave  r e l e ­
v a n c e  f o r  a  number o f  fu n d a m e n ta l  i s s u e s  on d e v e lo p ­
m e n ta l  t h e o r y :  q u e s t i o n s  c o n c e rn in g  th e  k in d s  o f
e n v i ro n m e n ta l  c o n d i t i o n s  w h ic h  f a c i l i t a t e ,  i n h i b i t  o r  
d i s t o r t  n o rm al d e v e lo p m e n ta l  p r o g r e s s ;  th e  c o n d i t i o n s  
w h ic h  i n f l u e n c e  th e  r e v e r s i b i l i t y  o f  e f f e c t s  o f  e v e n t s  
i n  i n f a n c y  and  e a r l y  c h i ld h o o d ;  and  t h e  e x t e n t  t o  w h ich  
t h e  t im in g  o f  a n  e x p e r i e n c e ,  i . e . ,  t h e  d e v e lo p m e n ta l  
s t a g e  a t  w h ich  i t  o c c u r s ,  d e te r m in e s  i t s  s p e c i f i c  im­
p a c t  ( p .  ^ 6^ ) .

Yarrow  (1961) d i s c u s s e d  a t  l e n g t h  t h e  s t u d i e s  on s e n s o r y  d e ­

p r i v a t i o n  i n  a n im a ls  and  th e  f a c t  t h a t  t h e s e  s t u d i e s  i n d i ­

c a t e d  t h a t  w here  an  a n im a l  was c o m p le te ly  r e s t r i c t e d  o f  

p e r c e p t u a l  e x p e r i e n c e  e a r l y  i n  l i f e ,  t h e r e  was p e rm an en t 

im p a irm e n t  i n  t h e  f u n c t i o n s  in v o lv e d  i n  t h e  d e p r i v a t i o n .

O th e r  s t u d i e s  i n v o lv i n g  c r i t i c a l  p e r i o d s  i n  t h e  d e v e lo p ­

ment o f  a n im a l s ,  su c h  a s  t h o s e  b y  Kuo (1939) and  S c o t t  

( 1958 ) ,  p o i n t e d  up t h a t  i n  c e r t a i n  a n im a ls  t h e r e  were c r i t i c a l  

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

From a n im a l  r e s e a r c h  and  from  i n s t i t u t i o n a l  r e s e a r c h ,  

a  number o f  h y p o th e s e s  em erged w i t h  r e g a r d  t o  c h i l d  d e v e lo p ­

m en t.  These s u g g e s t e d  t h e r e  may be  v u l n e r a b l e  p e r i o d s  i n  

w hich  i n t e l l e c t u a l  damage c o u ld  o c c u r .  The d a t a  w ere  in c o n ­

c l u s i v e  a t  t h i s  p o i n t .  Y arrow  d i s c u s s e d  th e  f a c t  t h a t  ev en  

th o u g h  t h e  r e s e a r c h  was c o n t r a d i c t o r y  and  th e  m e th od o lo gy  

q u e s t i o n a b l e  w i t h  r e g a r d  t o  some o f  th e  s t u d i e s  o f  e a r l y  

c h i ld h o o d  d e v e lo p m e n t ,  t h e r e  was a  " c o r e  o f  c o n s i s t e n c y "

( p .  ^ 6 4 ) .  T h is  c o re  i n d i c a t e d :

The m a jo r  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 t h  i n s t i t u ­
t i o n a l  c a r e  a r e :  g e n e r a l  i n t e l l e c t u a l  r e t a r d a t i o n ,
r e t a r d a t i o n  i n  l a n g u a g e  f u n c t i o n s ,  and  s o c i a l  and
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" p e r s o n a l i t y "  d i s t u r b a n c e s ,  c h i e f l y  d i s t u r b a n c e s  c e n t e r ­
in g  a ro u n d  t h e  c a p a c i t y  t o  e s t a b l i s h  and  m a i n t a i n  c lo s e  
p e r s o n a l  r e l a t i o n s h i p s  ( p .  ^ 6^ ) .

I n  t h e  a r e a  o f  m o to r  f u n c t i o n i n g  t h e r e  w ere  d i s ­

c r e p a n t  r e p o r t s .  S p i t z  (1946) r e p o r t e d  m arked r e t a r d a t i o n  

d u r in g  t h e  f i r s t  and se co n d  y e a r s .  F re u d  (1944) r e p o r t e d  

some o f  t h e i r  n u r s e r y  c h i l d r e n  w ere  p r e c o c io u s  i n  m o to r  d e ­

v e lo p m e n t .

A r e c e n t  s tu d y  by  P a v e n s t e d t  (1 96 ?)  s u g g e s te d  w hat 

m ig h t  be  n e a r e r  t h e  t r u t h ,  i n  d i s c u s s i n g  a g ro u p  o f  c h i l d r e n  

from  d e p r iv e d  b a c k g ro u n d s  who w ere  in v o lv e d  i n  t h e i r  r e ­

s e a r c h  p r o j e c t .  She commented:

T h e i r  m o to r c o o r d i n a t i o n  showed d e v e lo p m e n ta l  
a n o m a l i e s .  I n  some ways t h e  c h i l d r e n  e v id e n c e d  
s u p e r i o r  g r o s s  m o to r  c o o r d i n a t i o n  f o r  t h e i r  a g e s .
They w ere  s u r e - f o o t e d ,  q u ic k  and  c a p a b le  o f  many a d ­
v a n ce d  m oto r  f e a t s .  They had  a n  a s t o n i s h i n g l y  good 
s e n s e  o f  rh y th m . Motor a c t i v i t y  was p r e f e r r e d  and 
w ould p ro d u c e  a n  o c c a s i o n a l  e x p r e s s i o n  o f  f l e e t i n g  
h a p p in e s s  on  a  c h i l d ' s  f a c e .  But m ost o f  t h e  t im e  i t  
a p p e a re d  t o  be  a  v e h i c l e  f o r  t e n s i o n  d i s c h a r g e .  W ild  
m otor a c t i v i t y  o r  i t s  o p p o s i t e ,  a  w i th d ra w a l  t o  
r e p e t i t i v e ,  m e c h a n ic a l  m ovem ents, w ent hand  i n  hand  
w i t h  a n  im p a i r e d  c a p a c i t y  t o  c o n t r o l  o r  t o  m odulate- 
i m p u l s i v i t y .  They showed a l a c k  o f  m o to r ic  c a u t i o n  
w h ich  r e s u l t e d  i n  f r e q u e n t  f a l l s  and i n j u r i e s .  Thus 
we had  4 - y e a r - o l d s  who would  pump th e m s e lv e s  on th e  
sw ing l i k e  8 - y e a r - o l d s ,  b u t  f e l l  o f f  backw ards  l i k e  
2 - y e a r - o l d s  ( p .  5 7 )*

She w en t on t o  d i s c u s s  t h e  c h i l d r e n ' s  b e h a v i o r ,  s t a t i n g  t h a t

t h e s e  c h i l d r e n  a p p e a re d  t o  a v o id  m e e t in g  a  c h a l l e n g e  by

m oto r a c t i v i t i e s :

I n  summary, t h e  c h i l d r e n  o f t e n  u se d  t h e i r  b o d ie s  
f o r  d i f f u s e  d i s c h a r g e  and a v o id a n c e ,  w i t h  l i t t l e  f o c u s  
on t h e  p l e a s u r e s  o f  a t t a i n i n g  m a s te ry  ( p .  58 ) .
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D e p r i v a t i o n  and  P e r c e p t u a l  D i f f i c u l t i e s

T here  was l i t t l e  r e s e a r c h  w i t h  r e g a r d  t o  d e l i n e a t i n g  

s p e c i f i c  p e r c e p t u a l  d i f f i c u l t i e s  d e p r iv e d  c h i l d r e n  may h a v e .  

What l i t t l e  d a t a  was a v a i l a b l e  em erged o u t  o f  t h e  s t u d i e s  o f  

D e u tsc h  ( 1967 ) and  h i s  a s s o c i a t e s  a t  t h e  I n s t i t u t e  f o r  De­

v e lo p m e n ta l  S t u d i e s .

One su c h  s tu d y  by  Katz and  D e u tsc h  (1967) in v o lv e d  

a u d i t o r y  and  v i s u a l  f u n c t i o n i n g  and  r e a d i n g  a c h ie v e m e n t .  

S e v e r a l  im p o r t a n t  f i n d i n g s  emerged from  t h i s  s t u d y .  One 

f i n d i n g  was t h a t  p o o r  r e a d e r s  had  more d i f f i c u l t y  i n  s w i t c h ­

in g  from  one m o d a l i ty  t o  a n o t h e r :

T h is  r e s u l t  s u g g e s t s  t h a t  one v a r i a b l e  w h ich  may 
u n d e r l i e  r e a d i n g  p e rfo rm a n c e  i s  t h e  c a p a c i t y  t o  r e ­
spond  q u i c k l y  t o  two s e q u e n t i a l  p r e s e n t e d  s t i m u l u s  
m o d a l i t i e s  ( p .  25 9 )*

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

i n  r e a d i n g  p e r fo rm  p o o r ly  on t a s k s  dem anding v i g i l a n c e :

The low  r e a d i n g  g ro u p  made few er  c o r r e c t  r e s p o n s e s  
and  more i n c o r r e c t  r e s p o n s e s ,  t h u s  s u g g e s t i n g  a  d e ­
f i c i e n c y  i n  t h e i r  c a p a c i t y  t o  s u s t a i n  a t t e n t i o n  t o  a 
s p e c i f i c  s t i m u l u s .  T h is  d e f i c i e n c y  was e s p e c i a l l y  
p ro n o u n ced  on v i s u a l l y  p r e s e n t e d  s t i m u l i  ( p .  2 5 0 ) .

One o t h e r  p e r t i n e n t  p o i n t  i n  t h e i r  i n v e s t i g a t i o n  was :

I n v e s t i g a t i o n  o f  d e v e lo p m e n ta l  t r e n d s  i n  t h e  p r e s e n t  
s tu d y  r e v e a l e d  t h a t  age  d i f f e r e n c e s  p a r a l l e l e d  t h e  d i f ­
f e r e n c e s  i n  r e a d i n g  a c h ie v e m e n t .  T h is  s u g g e s t s  t h a t  
good r e a d e r s  may be  o p e r a t i n g  on  a  h i g h e r  d e v e lo p m e n ta l  
l e v e l ,  p e r c e p t u a l l y ,  t h a n  t h e i r  r e t a r d e d - r e a d e r  c o u n te r ­
p a r t s  ( p .  2 5 2 ) .

I n  g e n e r a l  t h i s  s tu d y  was n o te w o r th y  i n  a d d in g  s u p p o r t  t o  

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

t i v e  r o l e  i n  t h o s e  e x p e r i e n c in g  r e a d i n g  r e t a r d a t i o n .
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Katz and D e u ts c h ’ s c o n c lu s io n s  ■would a p p e a r  t o  

v e r i f y  w hat Hebh p o s t u l a t e d — t h a t  d e p r i v a t i o n  ro b b ed  c h i l d r e n  

o f  a key  e le m e n t  i n  l e a r n i n g ,  t h a t  o f  t h e  a t t e n t i o n  p r o c e s s .  

F o r i n  t h e  H eb b ian  fram e w ork , t h e  c o n t r o l  o f  a t t e n t i o n  was 

assum ed to  be  a c h ie v e d  th ro u g h  th e  d e l i v e r y  o f  f a c i l i t a t i o n  

from  one o r g a n i z a t i o n a l  s t r u c t u r e  t o  a n o t h e r .  S in ce  th e  

sam ple  in v o lv e d  i n  th e  Katz and  D e u tsch  (1965) s tu d y  i n ­

v o lv e d  low s o c io -e c o n o m ic  Negro . .c h i ld r e n ,  i t  m ig h t  w e l l  be 

assum ed t h a t  t h e s e  c h i l d r e n  had  had  no p r e v io u s  " s e t "  ex ­

p e r i e n c e  w i th  w hich  t o  p e rfo rm  a p p r o p r i a t e l y  i n  t h i s  t a s k  

s i t u a t i o n .

P a s t  r e s e a r c h  i n d i c a t e d  l i t t l e  d o c u m e n ta t io n  a s  t o  

when p e r c e p t u a l  d e f i c i t s  l e v e l e d  o f f ,  i n  a d d i t i o n  l i t t l e  i n ­

f o r m a t io n  was a v a i l a b l e  a s  t o  w hat e f f e c t s  l a t e r  p e r c e p t i v e  

m a t u r a t i o n  m ig h t  have  on o t h e r  ty p e s  o f  d e v e lo p m e n t .  The 

t h e o r i z i n g  o f  P i a g e t  h a s  had  p e r t i n e n t  i m p l i c a t i o n s ;  he  had 

im p l i e d  t h a t  e a c h  m a jo r  s t e p  o f  i n t e l l e c t u a l  d ev e lo p m en t 

was t h e  f o u n d a t i o n  f o r  t h e  n e x t  s t a g e  (1 9 3 6 ) .  I f  P i a g e t  had 

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

p e r c e p t u a l - m o t o r  a b i l i t i e s  c o u ld  be  r e l a t e d  t o  t h e  d e p r iv e d  

c h i l d ’ s i n a b i l i t y  t o  move beyond th e  so  c a l l e d  ’’c o n c r e t e ’’ 

l e v e l  o f  t h in k i n g  t o  a n  a b s t r a c t  l e v e l .

Summary

I n  summary, t h e  a u t h o r i t i e s  (G in z b u rg  and  B ra y ,

1953; Hebb, 19^9; H u n t ,  1961; R iessm an , 1962; and  S a ra s o n  

and G ladw in , 1958) h a v e  t r i e d  t o  d e m o n s t r a te  t h a t  t h e r e  i s  a
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r e l a t i o n s h i p  b e tw een  i n t e l l e c t u a l  d ev e lo p m en t and  e n v i r o n ­

m en t .  From th e  e s t a b l i s h m e n t  o f  t h i s  r e l a t i o n s h i p  t h a t  th e  

e n v iro n m e n t  may s t i m u l a t e  o r  hamper t h e  g row th  o f  i n d i ­

v i d u a l s  h ave  emerged new c o n c e p ts  o f  i n t e l l i g e n c e  a s  b e in g  

l e a r n e d  and a d d i t i v e .  These c o n c e p ts  o f  i n t e l l i g e n c e  and  

p e r c e p t i o n  i n  t u r n  s t i m u l a t e d  Hebb t o  p ro p o se  a  l e a r n i n g  

t h e o r y  t h a t  w ent beyond G e s t a l t  t h e o r y  o f  l e a r n i n g  o r  s t im u lu s  

r e s p o n s e  t h e o r i e s .

A re as  o f  i n t e l l e c t u a l  f u n c t i o n i n g  t h a t  d e p r iv e d  

c h i l d r e n  seem t o  have  d e f i c i t s  i n  w ere  d i s c u s s e d .  I t  was 

p o i n t e d  o u t  t h a t  g e n e r a l l y  t h e  r e s e a r c h e r  (D e u ts c h ,  1963; 

and  R iessm an , 1962) h a s  b e e n  more c o n c e rn e d  w i t h  la n g u a g e  

d e f i c i t s  and  n o t  o t h e r  a r e a s  o f  f u n c t i o n i n g  su ch  a s  p e r ­

c e p t u a l  d i f f i c u l t i e s .  P i a g e t ' s  h y p o t h e s i s  t h a t  e a c h  m a jo r  

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

n e x t  s t a g e  was d i s c u s s e d  a s  t h i s  w ould  make i t  i m p e r a t i v e  

t h a t  e a c h  s t e p  o f  dev e lo p m en t be exam ined a s  r e l a t e d  t o  t h e  

d e v e lo p m e n t  o f  th e  i n t e l l e c t .  P e r c e p t u a l  d ev e lo p m en t i s  one 

s t e p  i n  t h e  h i e r a r c h y  o f  i n t e l l e c t u a l  d ev e lo p m en t and  a s  r e ­

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

d e p r iv e d  c h i l d r e n  and  t h e i r  p e r c e p t u a l  d e v e lo p m e n t.



CHAPTER I I  

THE PROBLEM

Prom t h e  r e s e a r c h  o f  t h e  p a s t  two d e c a d e s ,  t h e r e  was 

i n c r e a s i n g  e v id e n c e  t h a t  e x p e r i e n c e  and  r i c h n e s s  i n  t h e  en ­

v i ro n m e n t  w ere  i m p o r t a n t  f a c t o r s  i n  i n t e l l e c t u a l  d e v e lo p m e n t .  

E v id e n c e  was p r e s e n t e d  f o r  t h i s  p o s i t i o n  hy  B en d er  ( 1 9 3 8 ) ,  

C a r r  ( 1 9 2 5 ) ,  Hehh ( 1 9 ^ 9 ) ,  H unt ( 1 9 6 1 ) ,  P i a g e t  ( 1 9 3 6 ) ,  and 

Y arrow  ( 1 9 6 1 ) .  T h is  e v id e n c e  made i t  u n t e n a b l e  t o  a c c e p t  

e i t h e r  t h e  a s s u m p t io n  o f  p r e d e te r m in e d  " f i x e d "  i n t e l l e c t u a l  

endowment o r  t h e  a s s u m p t io n  t h a t  t h e  i n t e l l e c t  w ould  u n f o l d  

th r o u g h  a  m a t u r a t i o n a l  p r o c e s s .  Hunt had  made th e  f o l lo w in g  

comment w i th  r e g a r d  t o  t h e  em erg ing  c o n c e p t i o n  o f  i n t e l ­

l i g e n c e .

A c o n c e p t io n  o f  i n t e l l i g e n c e  a s  p r o b le m - s o lv in g  
c a p a c i t y  b a s e d  on a  h i e r a r c h i a l  o r g a n i z a t i o n  o f  sy m b o lic  
r e p r e s e n t a t i o n  and  i n f o r m a t i o n - p r o c e s s i n g  s t r a t e g i e s  d e ­
r i v i n g  to  a c o n s i d e r a b l e  d e g re e  from  p a s t  e x p e r i e n c e ,  
h a s  b e e n  em erg ing  from  s e v e r a l  s o u r c e s .  T hese  s o u r c e s  
i n c l u d e  o b s e r v a t i o n s  o f  human b e h a v i o r  i n  p ro b lem  s o l v ­
i n g ,  t h e  program m ing o f  e l e c t r o n i c  c o m p u te r s ,  and 
n e u ro p s y c h o lo g y  ( 19 6 1 , p .  109 ) .

I f  t h e s e  c o n c e p ts  h a d  b e e n  a c c e p t e d ,  t h e n  e d u c a to r s  

w ould  have  b e e n  d i r e c t l y  in v o lv e d  i n  ch an g es  i n  c u r r i c u lu m  

f o r  c h i l d r e n  who em erge from  l i m i t e d  e n v i r o n m e n ts .  T here  was 

l i t t l e  e v id e n c e  t h a t  e d u c a t i o n a l  p r o c e s s e s  h ad  b e e n  changed

16



17

to  m ee t t h e  n e e d s  o f  c h i l d r e n  from  low -incom e  g ro u p s  o t h e r  

t h a n  i n  co m p e n sa to ry  p ro g ra m s .  I n s t e a d  t h e r e  a p p e a re d  to  he 

a  movement t o  change t h e  c h i l d  and  n o t  t h e  s c h o o l  e n v i r o n ­

m en t .  A c c o rd in g  t o  W ilk e r s o n  (1 9 6 4 0 , 82  p e r  c e n t  o f  t h e  r e ­

s e a r c h  a b o u t  d e p r iv e d  c h i l d r e n  was a d d r e s s e d  t o  th e  changes  

n e ed e d  i n  t h e  c h i l d .  The r e m a in in g  18 p e r  c e n t  o f  t h e  r e ­

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

s c h o o l  t o  m eet t h e  n e e d s  o f  t h e  d e p r i v e d  c h i l d .  The com­

p e n s a t o r y  p rog ram s a t  t h e  p r e s c h o o l  l e v e l  h ad  g iv e n  e v id e n c e  

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

fo rm an ce  o f  d e p r iv e d  c h i l d r e n  (G ray  and  K la u s , 1965; K i r k ,  

1958; and  W e ik a r t ,  Kamii and R a d in ,  1 9 6 4 ) .  The s u c c e s s  o f  

su c h  i n t e r v e n t i o n  p rog ram s seemed t o  i n d i c a t e  t h a t  t h e  en ­

v i r o n m e n ta l  com ponent was a  m a jo r  f a c t o r  i n  d e te r m in in g  th e  

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

and  t h a t  l e v e l  o f  w h ich  he  was p o t e n t i a l l y  c a p a b le .  I d e a l l y ,  

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

a s  p o s s i b l e ;  how ever t h e r e  w ere  a l r e a d y  i n  th e  sy s te m  many 

c h i l d r e n ,  who s h o u ld  h av e  had  r e m e d ia l  c o n s i d e r a t i o n ,  b u t  

who f o r  v a r i o u s  r e a s o n s  w ere  n o t  p r i v i l e g e d  t o  p a r t i c i p a t e  

i n  c o m p e n sa to ry  p ro g ra m s .  P e r h a p s ,  t h e r e  was no a d ju s tm e n t  

w i t h i n  t h e  e le m e n ta r y  e d u c a t i o n a l  s y s te m  b e c a u se  t h e r e  was no 

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

t h e s e  c h i l d r e n  s u f f e r e d  a t  e a c h  g ra d e  l e v e l .

The comment was made i n  C h a p te r  I  t h a t  v e r y  l i t t l e  

was a v a i l a b l e  i n  t h e  r e s e a r c h  l i t e r a t u r e  w i th  r e g a r d  t o  th e
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p e r c e p t u a l  d ev e lo p m en t o f  d e p r iv e d  c h i l d r e n .  S in c e  t h e r e  was 

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

w h ic h  a p p e a re d  t o  be  s i g n i f i c a n t .  T hese  i n c l u d e d :  (1 )  When

do es  v i s u a l  m o to r  d ev e lo p m en t become m atu re  i n  d e p r iv e d  

c h i l d r e n ?  and ( 2 ) Are t h e r e  any  r a c i a l  d i f f e r e n c e s  i n  th e  

d e p r iv e d  c h i l d ' s  v i s u a l  m otor d e v e lo p m en t?

I n  v iew  o f  t h e s e  q u e s t i o n s ,  t h i s  s tu d y  was d e s ig n e d  

t o  i n v e s t i g a t e  w h e th e r  t h e r e  were d i f f e r e n c e s  i n  th e  v i s u a l  

m o to r  d e v e lo p m e n t  o f  d e p r iv e d  and  n o n - d e p r iv e d  c h i l d r e n ,  and 

w h e th e r  r a c e  w ould  be  a f a c t o r  c o n t r i b u t i n g  t o  an y  d i f f e r ­

e n c e s .  I n  a d d i t i o n ,  i f  i t  c o u ld  be  e s t a b l i s h e d  t h a t  d e p r iv e d  

c h i l d r e n  d i d  m a tu re  l a t e r ,  a s  D e u tsc h  (19 63 )  h a s  s u g g e s t e d ,  

t h e n  n o r m a t iv e  d a t a  c o u ld  be e s t a b l i s h e d  d e m o n s t r a t in g  when 

m a t u r i t y  o c c u r r e d .

The f o l lo w in g  h y p o th e s e s  were f o r m u la te d :

H y p o th e s i s  •] : T here  i s  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  i n  t h e  mean s c o r e s  b e tw ee n  th e  r e s p e c t i v e  g ro u p s  

o f  d e p r iv e d  and  n o n - d e p r iv e d  c h i l d r e n  p e r f o r m in g  on a v i s u a l  

m o to r  t e s t .

H y p o th e s i s  g : T here  i s  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  i n  t h e  mean s c o r e s  b e tw e e n  t h e  r e s p e c t i v e  g ro u p s  

o f  Negro and w h i t e  d e p r iv e d  c h i l d r e n  p e r fo rm in g  on a  v i s u a l  

m o to r  t e s t .

H y p o th e s is  T here  i s  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  i n  t h e  mean s c o r e s  b e tw ee n  t h e  r e s p e c t i v e  g ro u p s  

o f  c h i l d r e n  f ro m  s c h o o l s  w i th  a  d e p r i v a t i o n  r a t i o  o f  l e s s
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th a n  50 p e r  c e n t  and  th o s e  w i th  g r e a t e r  t h a n  50 p e r  c e n t  p e r ­

fo rm in g  on a v i s u a l  m otor t e s t .

H y p o th e s is  Lj.: T h ere  i s  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  i n  t h e  mean s c o r e s  b e tw ee n  th e  r e s p e c t i v e  g ro ups  

o f  c h i l d r e n  from  s c h o o ls  w i t h  a  d e p r i v a t i o n  r a t i o  o f  50 p e r  

c e n t  and  th o s e  from  s c h o o ls  w i th  a  d e p r i v a t i o n  r a t i o  o f  75 

p e r  c e n t  p e r fo rm in g  on a v i s u a l  m otor t e s t .

H y p o th e s is  T here  i s  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  i n  th e  mean s c o r e s  b e tw een  th e  r e s p e c t i v e  g ro u p s  

o f  c h i l d r e n  o f  t h i s  sam ple  who a r e  d e p r iv e d  and  th o s e  o f  th e  

K o p p itz  n o rm a t iv e  sam ple p e r fo rm in g  on  a v i s u a l  m o to r  t e s t .

H y p o th e s is  5 : T h ere  i s  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  i n  t h e  mean s c o r e s  b e tw ee n  th e  r e s p e c t i v e  g rou ps  

o f  c h i l d r e n  o f  t h i s  sam ple  who a r e  n o n - d e p r iv e d  and  t h o s e  o f  

t h e  K o p p itz  n o rm a t iv e  sam ple  p e r fo rm in g  on a v i s u a l  m o to r 

t e s t .



CHAPTER I I I

LITERATURE ON THE BENDER GESTALT 

VISUAL MOTOR TEST

The B ender G e s t a l t  T e s t  o f  V is u a l  Motor M a t i i r l tv  was 

d e v e lo p e d  by  L a u r e t t a  B ender and p u b l i s h e d  i n  1938. B ender 

r e c o g n iz e d  t h a t  th e  young c h i l d  does n o t  e x p e r i e n c e  p e r c e p ­

t i o n  a s  th e  a d u l t  d o e s .  However, she  was c e r t a i n  by  th e  

t im e  a  c h i l d  c o u ld  r e a d  and w r i t e ,  he  m ust have  v i s u a l  m otor 

e x p e r i e n c e s  s i m i l a r  t o  t h e  a d u l t .  F o r  t h i s  r e a s o n  sh e  became 

i n t e r e s t e d  i n  s e e in g  how " e e s t a l t e n " a r o s e  i n  a c h i l d ' s  d e ­

v e lo p m en t and  t h e  r o l e  m a t u r a t i o n  p la y e d  i n  t h e  d e v e lo p in g  

p r o c e s s .  Out o f  t h i s  i n t e r e s t  i n  th e  c h i l d ' s  v i s u a l - m o t o r  

m a t u r a t i o n ,  t h e  B ender G e s t a l t  T e s t  em erged . The fo r m a t  h a s  

re m a in e d  u n chang ed .

The B ender  G e s t a l t  T e s t , h e r e a f t e r  r e f e r r e d  t o  a s  

B e n d e r ,  c o n s i s t e d  o f  n i n e  c a r d s ,  e a c h  3 3 / ^  by  5 and on each  

c a rd  t h e r e  i s  a  g e o m e tr ic  d e s i g n .  T hese  d e s ig n s  became i n ­

c r e a s i n g l y  more d i f f i c u l t  from  c a r d  A th ro u g h  c a r d  e i g h t ,  

f o r  t h e  s u b j e c t  t o  r e p r o d u c e ,  d ep en d in g  on t h e  s u b j e c t ' s  

a g e .  The s u b j e c t  was a sk e d  to  copy o r  draw  t h e s e  d e s ig n s  on 

a p l a i n  w h i te  u n l i n e d  p a p e r  8 1 / 2 ” by 11” . T h ere  was no

20
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tim e  l i m i t .  The d i r e c t i o n s  a c c o r d in g  t o  B end er  w ere  s im p ly ,  

"Here a r e  some f i g u r e s  f o r  you  t o  copy ; J u s t  copy them th e  

way y o u  se e  them" (l9*+6).

I n c lu d e d  i n  t h e  i n s t r u c t i o n s  was a  summary f o r  

e v a l u a t i n g  th e  r e s p o n s e s  a t  e a c h  y e a r  o f  a g e .  The p u rp o se  

o f  t h e  summary was t o  e v a l u a t e  " m a t u r a t i o n a l  norms and  

l e v e l s  o f  r e t a r d a t i o n  and  r e g r e s s i o n "  (1 9 6 ^ ,  p .  5)»

S e l e c t i o n  o f  t h e  B ender 

The B en der  was ch o sen  f o r  t h i s  s tu d y  b e c a u se  th e  

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

m a t u r a t i o n  o f  v i s u a l - m o t o r  p e r c e p t i o n  i n  young c h i l d r e n  from  

age  t h r e e  t o  e l e v e n  y e a r s .  I n  a d d i t i o n  t h e  t e s t  was s im p le  

t o  a d m i n i s t e r  and  th e  work o f  K o p p itz  (1946) p ro v id e d  a n  ob­

j e c t i v e  s c o r i n g  t e c h n iq u e  w h ich  y i e l d e d  q u a n t i t a t i v e  r e s u l t s .  

The K o p p itz  n o rm a t iv e  d a t a  were p r o v id e d  i n  t h e  same age  

ra n g e  a s  th o s e  u n d e r  c o n s i d e r a t i o n  i n  t h i s  s t u d y .  F i n a l l y  

i t  was s e l e c t e d  b e c a u s e  t h e  r e s u l t s  fro m  num erous s t u d i e s  

( A l l e n ,  1968, F a b ia n ,  1945? Keogh and  S m ith ,  1967? K o p p i tz ,  

1958, an d  P a s c a l l  and  S u t t e l l ,  1951) i n d i c a t e d  t h e  t e s t  h a d  

v a l i d i t y  and r e l i a b i l i t y  i n  p r e d i c t i n g  a c h ie v e m e n t  i n  r e a d ­

i n g ,  s p e l l i n g ,  and  m a th e m a t ic s .

Review o f  th e  B ender L i t e r a t u r e  

Much o f  t h e  r e s e a r c h  u s i n g  t h e  B ender was r e l a t e d  t o  

a d u l t s  and  n o t  t o  c h i l d r e n .  A l th o u g h  B ender o r i g i n a l l y  s t a t e d  

t h a t  h e r  t e s t  was a  m a t u r a t i o n a l  d e v e lo p m e n ta l  t e s t  an d  t h a t
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i t  h ad  no v a lu e  a f t e r  th e  age  o f  e l e v e n ,  i t  was am azing  t h a t  

so  much w ork h ad  b e e n  done w i th  a d u l t s  and  so l i t t l e  w i th  

c h i l d r e n .  A r e v ie w  o f  th e  r e s e a r c h  i n  w h ich  th e  B ender was 

u se d  r e v e a l e d  t h a t  t h e r e  were v a r i e d  m e th o d s ,  t e c h n i q u e s ,  

p r o c e d u r e s ,  and  s e l e c t e d  sam p les  w h ich  i l l u s t r a t e d  t h e  u se  

o f  t h e  t e s t  a s  a d i a g n o s t i c  t o o l .  These s t u d i e s  i n c l u d e d ;  

p e r fo rm a n c e  o f  i n d i v i d u a l s  c l a s s i f i e d  a s  o r g a n i c ;  c o m p a r i­

so n s  o f  a c h ie v e m e n t  s c o r e s  and  B ender  p r o t o c a l s ;  r e a d i n g  

a b i l i t y  and  B en der  r e p r o d u c t i o n s ;  i n t e l l i g e n c e  s c o r e s ;  r o t a ­

t i o n  phenomena and  t h e  m a t u r a t i o n a l  f a c t o r .

O r g a n i c i t v . -  When a  p e r s o n  was s u s p e c t e d  o f  n e u ro ­

l o g i c a l  im p a i rm e n t ,  a c c o r d in g  t o  T o la r  and  S c h u lb e rg  (1 9 6 3 , 

p .  1 0 6 ) ,  t h e  B ender  was u s e d  more f r e q u e n t l y  t o  a s s i s t  i n  

m aking a  d i a g n o s i s  t h a n  an y  o t h e r  t e s t .  S tu d ie s  t h a t  i n d i ­

c a t e d  t h e  B en der  had  c o n t r i b u t e d  t o  s u c c e s s f u l  d i a g n o s i s  o f  

o r g a n i c i t y  w ere  t h o s e  o f  B a r o f f  (1 9 5 7 )?  Beck (1959)?  B en sb e rg  

( 1952 )? B e n sb e rg  and  Feldm an (1 9 5 3 )?  Bowland and D e a b le r  

( 195 6 ) ,  H a p l in  (1 955 )?  H an v ick  (1 9 5 3 )?  and  S h a p r io ,  F i e l d ,  

and  P o s t  (1 9 5 7 ) -  From t h e  r e s e a r c h  by  t h e s e  i n d i v i d u a l s  i t  

a p p e a re d  t h a t  t h e  B ender c o u ld  a s s i s t  i n  d i f f e r e n t i a t i n g  b e ­

tw een  endogenous and  exogenous m e n ta l  d e f e c t i v e s .  S tu d ie s  by  

H i r s c h e n f a n g  ( i9 6 0 )  and  R ik la n  and  D i l l e r  (1961) i n d i c a t e d  

t h a t  B ender p e r fo rm a n c e  was c l o s e l y  r e l a t e d  t o  t h e  i n t a c t ­

n e s s  o f  t h e  n o n -d o m in a n t  h e m is p h e re .  F o r exam ple , h é m ip lé g ie s  

w i t h  a  l e s i o n  on t h e  n o n -d o m in a n t  h e m isp h e re  d id  s i g ­

n i f i c a n t l y  p o o r e r  on th e  B e n d e r ,  a s  s c o r e d  by  t h e  P a s c a l  and
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S u t t e l l  S c o r in g  Method (1 9 5 1 )?  t h a n  t h e  r i g h t  h e m ip le g ic  

p a t i e n t s .  S tu d ie s  hy  Shaw and  C ru ic k s h a n k  (1956) and  W ewetzer 

(1956) i n d i c a t e d  t h a t  t h e  B ender  was a good t o o l  f o r  a s s i s t i n g  

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

A c h ie v e m e n t . -  K o p p itz  (1958) fou nd  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  r e l a t i o n s h i p  b e tw e e n  I .Q .  and s c h o o l  a c h ie v e m e n t ,  

b u t  a n  e v en  c l o s e r  r e l a t i o n s h i p  b e tw e e n  th e  B ender and 

a c h ie v e m e n t .  She r e p o r t e d :

F o r  t h e  f i r s t  two g r a d e s  v i s u a l  m otor p e r c e p t i o n  
and  I .Q .  a r e  b o th  s i g n i f i c a n t l y  r e l a t e d  t o  s c h o o l  
a c h ie v e m e n t  and may o v e r l a p  t o  a  c o n s i d e r a b l e  d e g r e e .
W ith  one e x c e p t i o n  a l l  t h e  good s t u d e n t s  had  good 
B e n d e rs  w i t h  few  d e v i a t i o n s  ( t h e  one e x c e p t i o n  was a  
B end er  o f  a v e ra g e  q u a l i t y ) ,  and  a l l  had  a n  I .Q .  o f  
above  100 w i t h  t h e  e x c e p t i o n  o f  two Ss whose I . Q . ' s  
w ere  i n  t h e  h ig h  9 0 ' s .  A l l  t h e  p o o r  s t u d e n t s  had  
p o o r  B e n d ers  and  low  I . Q . ' s  w i t h  t h e  e x c e p t i o n  o f  two 
v e r y  im m a tu re ,  s lo w  m oving , n o n - v e r b a l  c h i l d r e n .  Two 
b r i g h t  Ss w i t h  s e v e r e  v i s u a l  m o to r  d i f f i c u l t i e s  w ere  
a l s o  among th e  p o o r  s t u d e n t s  ( p .  29*+).

However, a t  t h e  t h i r d  and  f o u r t h  g ra d e  l e v e l  t h e  r e l a t i o n ­

s h i p  o f  I .Q .  and  s c h o o l  a c h ie v e m e n t  was l e s s  r e l a t e d  t h a n  a t  

t h e  f i r s t  and  seco n d  g r a d e :

On t h e  t h i r d  and  f o u r t h  g ra d e  l e v e l  t h e r e  was 
fo u n d  t o  be a somewhat g r e a t e r  d i s c r e p a n c y  b e tw ee n  
s c h o o l  a c h ie v e m e n t  and  I . Q . ,  t h a n  among t h e  y o u n g e r  
S s .  A l l  good s t u d e n t s  w ere  fo u n d  t o  h av e  good B e n d e r s -  
ev en  t h e  t h r e e  Ss whose I . Q . ' s  w ere  be low  100. Among 
t h e  poor s t u d e n t s  w i t h  b e lo w  a v e r a g e  I . Q . ,  10 h ad  poor 
B e n d e r s ,  w h i le  t h r e e  h a d  f a i r l y  a d e q u a te  B en ders  b u t  
r e v e a l e d  s e v e r e  e m o t io n a l  p ro b lem s i n  a d d i t i o n  t o  d i f ­
f i c u l t i e s  i n  a u d i t o r y  p e r c e p t i o n .  Speech p ro b le m s ,  
po o r  a u d i t o r y  p e r c e p t i o n  and  e x t r e m e ly  low  f r u s t r a t i o n  
t o l e r a n c e  w ere p r e s e n t  i n  th e  f o u r  c h i l d r e n  who d id  
p o o r ly  i n  s c h o o l  d e s p i t e  above  a v e r a g e  I . Q . ' s .  Two o f  
t h e s e  had  q u i t e  a d e q u a te  B e n d e rs  ( p .  29*+).

I n  a n o t h e r  s tu d y  by  K o p p itz  (1958) a n  a t t e m p t  was 

made t o  d e te rm in e  w h e th e r  u se  o f  t h e  B ender w ould e n a b le  t h e
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r e s e a r c h e r  t o  d i f f e r e n t i a t e  a c h ie v e m e n t  l e v e l s  o f  c h i l d r e n  

above and  be lo w  a v e r a g e  i n  th e  a r e a s  o f  r e a d i n g ,  w r i t i n g ,  

and s p e l l i n g .  The r e s u l t s  i n d i c a t e d  t h a t  th e  B ender c o u ld  

d i f f e r e n t i a t e  b e tw ee n  a b o v e -a v e ra g e  and b e lo w -a v e ra g e  s t u ­

d e n ts  i n  th e  f i r s t  f o u r  g ra d e s  o f  s c h o o l .

Keogh and  Sm ith  (1967) i n  a  l o n g i t u d i n a l  s tu d y  t h a t  

b e g an  a t  t h e  k i n d e r g a r t e n  l e v e l ,  fo u n d  t h a t  t h e  B ender c o u ld  

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

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

l e v e l  c o r r e l a t e d  h i g h l y  b u t  i n v e r s e  w i t h  s i x t h  g ra d e  r e a d in g  

( - . 51)5 and  s p e l l i n g  ( - . 3 1 ) .  T h is  m eant a  c h i l d  h a v in g  a low 

B ender s c o re  i n  t h e  f i r s t  g rad e  c o u ld  be e x p e c te d  to  r e a d  a t  

g rad e  l e v e l  s i x  o r  b e t t e r  when he  r e a c h e d  th e  s i x t h  g r a d e .  

They fo u n d ,  ho w ever ,  t h a t  th e y  c o u ld  n o t  make su c h  p r e d i c ­

t i o n s  t e s t i n g  c h i l d r e n  a t  th e  t h i r d  g ra d e  l e v e l .

I n t e l l i g e n c e . -  S tu d ie s  by P a s c a l  and S u t t e l l  (1951)?  

P e i x o t t o  ( 195^)5 and  S u l l i v a n  and  W elsh (19^7) i n d i c a t e d  t h a t  

t h e r e  was l i t t l e  r e l a t i o n s h i p  b e tw e e n  i n t e l l i g e n c e  s c o r e s  and 

B ender f u n c t i o n  when th e  c h i l d  was w i t h o u t  im p a irm e n t .  For 

o t h e r  su b g ro u p s  o f  c h i l d r e n ,  su c h  a s  th o s e  r e f e r r e d  t o  c h i l d  

g u id a n c e  c l i n i c s ,  o r  c l a s s i f i e d  a s  m a la d a p te d  o r  r e t a r d e d .  

T o la r  and  S c h u lb e rg  (1 9 6 3 , p . 166) s t a t e d ,  " i t  would a p p e a r  

t h a t  t h e  g r e a t e r  d e g re e  o f  im p a irm e n t ,  t h e  h i g h e r  i s  th e  c o r ­

r e l a t i o n  b e tw ee n  B ender p e rfo rm an c e  and i n t e l l i g e n c e . "

R o t a t i o n . -  F a b ia n  (19^5)?  G r i f f i t h  and  T a y lo r  ( i 9 6 0 ) ,  

H anv ik  (1953)?  and  J e r n i g a n  (1967) c o n c e rn e d  th e m s e lv e s  w i th
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t h e  r o t a t i o n  phenomenon, w h ich  was t h e  phenomenon o f  r o t a t ­

in g  a f i g u r e  when r e p r o d u c in g  t h a t  f i g u r e ,  o r  co p y in g  i t ,  hy 

'+5° o r  m ore. F a b ia n  fo und  t h e  r o t a t i o n  f a c t o r  was common i n  

t h e  p e rfo rm a n c e  o f  p r e s c h o o l  c h i l d r e n .  He a l s o  s a i d  t h a t  by 

t h e  t im e  a c h i l d  was b e tw ee n  s e v e n  and  o n e - h a l f  and  n in e  

y e a r s  o f  a g e ,  t h e r e  s h o u ld  be no r o t a t i o n s  ( o n ly  s e v e n  p e r  

c e n t  d i d  s o ) . F a b ia n  c o n c lu d e d  t h a t  c h i l d r e n  a r e  p ro n e  up 

t o  t h e  age  o f  s e v e n  to  " v e r t i c a l i z e "  h o r i z o n t a l l y  d i r e c t e d  

f i g u r e s .  H anvik  m a in ta in e d  t h a t  when r o t a t i o n s  o c c u r r e d ,  

t h e y  were a lm o s t  a lw ays  pa thognom ic  o f  b r a i n  damage. Ko 

( 1961 ) ,  i n  c o n t r a s t ,  f e l t  t h a t  r o t a t i o n s  may n o t  be  a  good 

i n d i c a t o r  o f  b r a i n  p a th o lo g y  i n  t h e  lo w e r  age r a n g e s ,  i . e . ,  

up  t o  se v en  y e a r s  o f  a g e .

S t a n d a r d i z a t i o n  R e s e a rc h  

S c o r in g  System s 

A number o f  s c o r i n g  sy s te m s  h av e  b e en  d e v is e d  u s in g  

t h e  B e n d e r ;  B i l l i n g s l e a  ( 1 9 ^ 8 ) ,  G obetz (1953)?  H u t t  and  

B r i s k i n  (1 9 6 0 ) ,  K o p p itz  (1 9 5 8 ) ,  and  P a s c a l  and S u t t e l l  (1951) 

h a v e  c o n t r i b u t e d  i n  t h i s  a r e a .  The K o p p itz  sy s te m , ho w ever, 

was t h e  o n ly  one d e s ig n e d  s p e c i f i c a l l y  f o r  c h i l d r e n .

T o la r  and S c h u lb e rg  (1963) h a v e  s t a t e d  t h a t  o b j e c t i v e  

s c o r i n g  sy s tem s  do n o t  en hance  t h e  B e n d e r ’ s v a l i d i t y .  At th e  

same t im e  th e y  p o in te d  o u t  ( p .  2049 t h a t  to o  l i t t l e  was 

known a b o u t  l e a r n i n g  d i s a b i l i t i e s  a s  r e f l e c t e d  i n  B ender t e s t  

p e r fo rm a n c e .  U sing  an  o b j e c t i v e  s c o r i n g  sy s te m  w ould  a p p e a r
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t o  be t h e  o n ly  way o f  d e te r m in in g  th e  k in d s  o f  e r r o r s  t h a t  

d e p r iv e d  c h i l d r e n  make.

M a tu r a t io n  R e s e a rc h  

A lth o u g h  th e  t e s t  was c o n c e iv e d  a s  a t e s t  o f  m a tu r a ­

t i o n ,  e x c e p t  f o r  B end er  (1938) and K o p p itz  (1958) l i t t l e  r e ­

s e a r c h  had  b e e n  d i r e c t e d  to w ard  d e m o n s t r a t in g  t h i s  q u a l i t y  

o f  t h e  t e s t .  A l l e n  (1 968) a d d r e s s e d  h i m s e l f  t o  t h e  " q u e s t i o n  

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

r e p r o d u c t i o n  o f  t h e  B-G t e s t  model d e s ig n s "  ( p .  1 3 1 ) .  He 

d i v id e d  a  g roup  o f  c h i l d r e n  i n t o  h ig h  and  low  p e r c e i v e r s  and 

found  t h a t  h ig h  p e r c e i v e r s  r e p ro d u c e d  t h e  B ender f i g u r e s  

more l i k e  th e  t e s t  d e s i g n s  t h a n  d id  t h e  low  p e r c e i v e r s .  

C u lb e r t s o n  and Gunn (1966) a l s o  r e p o r t e d  f i n d i n g s  w h ich  i n ­

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

v a r i a b l e  when a n  i n d i v i d u a l  was a sk e d  t o  r e p r o d u c e  v i s u a l  

s t i m u l i .

C u l t u r a l  S tu d ie s  

A lth o u g h  th e  B en der  was n o t  g iv e n  i n  th e  e x p e r im e n ­

t a t i o n  o f  H i s s e n ,  M achover, and  K in d e r  (1 9 3 ^ 3 , t h e  f i f t y  

n a t i v e  c h i l d r e n  were a s k e d  to  r e p r o d u c e  f i g u r e s  o f  g e o m e tr ic  

d e s ig n .  The a u th o r s  r e p o r t e d :

T e n d e n c ie s  t o  r o t a t i o n  i n  t h e  D e s ig n s  T e s t ,  l i k e  
th e  r e v e r s a l  t e n d e n c i e s  i n  t h e  Cube I m i t a t i o n  T e s t ,  
s u g g e s t  t h e  g e n e r a l  p rob lem  o f  s p a t i a l  o r i e n t a t i o n  and  
m e r i t  i n v e s t i g a t i o n  a s  t o  w h e th e r  su c h  phenomena a p p e a r  
a s  p r o m in e n t ly  among Negro c h i l d r e n  o f  c o m p arab le  age  
w i t h  A m erican  u p b r in g in g  ( p .  3 2 9 ) .
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I n  a s t u d y  by  J o s e p h  and M urray (195 1 )?  i t  was fo und  

t h a t  many o f  th e  k in d s  o f  r e p r o d u c t i o n s  o f  n a t i v e  S a ip a n e s e  

a p p e a r e d ,  a c c o r d in g  to  B e n d e r ,  i n  c o n f u s i o n a l  s t a t e s  o f  

n a t i v e  b o r n  A m e ric a n s .  S a ra s o n  and  G ladw in  (1958) commented 

t h a t  th e  " d i a g n o s t i c  norms o f  t h e  t e s t  w ere  v i t i a t e d  by t h e  

d i f f e r e n t  p e r c e p t u a l  modes o f  t h e  S a i p a n e s e . "  They d i s c u s s e d  

th e  d i f f e r e n c e s  i n  c u l t u r e s  w i t h  r e l a t i o n  to  v ie w in g  p i c ­

t u r e s ,  i . e . ,  and  p o i n t e d  o u t  t h a t  t h i s  was a t h r e e -  

d im e n s io n a l  c u l t u r e  w here  a s  t h e  S a ip a n  e n v iro n m e n t  was one 

o f  two d im e n s io n s  o n ly  ( S a r a s o n  an d  G ladw in , 1958, p .  137)«>"' 

W erner , S im o n ian , an d  S m ith  (1967) r e p o r t e d  th e y  

fo u n d  many c h i l d r e n  w i t h  r e a d i n g  p ro b lem s i n  a s t u d y  o f  

H a w a iia n ,  F i l i p i n o ,  and  P o r tu g u e s e  c h i l d r e n  ( i n  H aw a ii)  who 

sp oke  " p id g in "  E n g l i s h .  T h e y .fo u n d  t h e i r  s u b j e c t s  had  a d e ­

q u a te  B e n d e r s .  These a u t h o r s ,  h o w e v er ,  d i d  n o t  r e p o r t  e r r o r s  

by  ag e  g r o u p s ;  t h e r e f o r e ,  i t  c an  n o t  be d e te r m in e d  w h e th e r  

t h e r e  was a  l a t e  m a tu r in g  f a c t o r  i n  t h e  v i s u a l  m otor  a b i l ­

i t i e s  o f  t h e i r  s a m p le .

K o p p itz  (1 9 5 9 )  fo u n d  " t h e  mean B end er  s c o r e s  show a  

m arked d i f f e r e n c e  b e tw e e n  t h e  c la s s ro o m s  o f  v a r y i n g  s o c i o ­

econom ic s t a t u s .  Thus t h e  "mean B ender s c o r e  o f  c l a s s  A i s  

a b o u t  s i x  m onths b e low  t h e  mean s c o r e  o f  t h e  t o t a l  g rou p"

( p .  1 6 5 ) .

N orm ative  S tu d ie s  

The n o r m a t iv e  s t u d i e s  o f  c h i l d r e n  were t h o s e  by 

A rm strong  and  Hauch ( I 9 6 0 ) ,  K o p p itz  (1 9 5 8 , 19649, P a s c a l l  and
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S u t t e l l  ( 1951 ))  and  S u t t e l l  (1951)*  P a s c a l  and  S u t t e l l  r e ­

p o r t e d :  " t h e r e  seems t o  be  l i t t l e  d o u b t ,  on a  q u a l i t a t i v e

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

t h e  d e s ig n s "  ( p .  2 3 ) .  T hese  a u t h o r s  a l s o  p o i n t e d  o u t  t h a t  

t h e r e  was l i t t l e  r e l a t i o n  b e tw e e n  B en der  s c o r e s  and  th e  I .Q .  

( p .  2 2 ) ,  b u t  t h e i r  sam ple  had  a n  I .Q .  r a n g e  o f  101 t o  132; 

t h e r e f o r e ,  none  o f  t h e  c h i l d r e n  c o u ld  be  c l a s s i f i e d  a s  h a v in g  

a n  i n t e l l e c t u a l  im p a i rm e n t .  I n  p r i o r  s t u d i e s  i t  was demon­

s t r a t e d  t h a t  t h e r e  was l i t t l e  r e l a t i o n s h i p  b e tw e e n  i n t e l ­

l i g e n c e  s c o r e s  and  th e  B ender  f u n c t i o n  u n l e s s  t h e  c h i l d  was 

im p a i r e d  i n  h i s  f u n c t i o n i n g .  K o p p itz  (1964-, p .  433) fo und  

t h a t  s e x  was n o t  a  d i s t i n g u i s h i n g  f a c t o r ,  t h e r e f o r e  sh e  com­

b in e d  a l l  s c o r e s  o f  boys an d  g i r l s  i n  th e  n o rm a t iv e  d a t a  she  

p r e s e n t e d .  K o p p itz  d e m o n s t r a te d  w i t h  h e r  n o rm a t iv e  d a t a  

t h a t  a s  age  goes  u p ,  d e v e lo p m e n ta l  s c o r e s  go down ( a  low  

s c o r e  i n d i c a t e d  a good B e n d e r ) .

The I n t e g r a t i v e  F a c to r  

K o p p itz  (1964) h a s  s t a t e d  t h a t  v i s u a l - m o t o r  p e r c e p t i o n  

was a  " c o m p l ic a te d  i n t e g r a t i v e  f u n c t i o n  w hich  i n v o lv e d  b o t h  

v i s u a l  p e r c e p t i o n  an d  th e  m o to r ic  e x p r e s s i o n  o f  t h e  p e r ­

c e p t i o n "  ( p .  9 6 ) .  She p o i n t e d  o u t  t h a t  many y o u n g s t e r s  r e ­

p ro d u c e d  th e  B ender f i g u r e s  a s  b e s t  t h e y  c o u ld  and  w ould  

p o i n t  o u t  t h e  o b v io u s  d i s c r e p a n c i e s  b e tw ee n  t h e i r  r e p r o d u c ­

t i o n s  an d  t h o s e  t h e y  w ere a s k e d  t o  d u p l i c a t e .  Then, knowing 

t h e s e  d i f f e r e n c e s  e x i s t e d ,  t h e y  w ere  s t i l l  u n a b le  t o  do 

b e t t e r .  A n o th e r  g ro u p  p ro d u c e d  d i s t o r t i o n s  and w ere  n o t
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a b le  t o  d e t e c t  th o s e  d i s t o r t i o n s  when t h e i r  r e p r o d u c t i o n s  

were com pared t o  t h e  B ender d e s ig n s  s i d e  by s i d e .  I n  o l d e r  

c h i l d r e n  i t  was e a s i e r  t o  i d e n t i f y  th e  p rob lem  w h e th e r  i t  

was m o to r ic  o r  p e r c e p t u a l ,  b e c a u se  a s  K o pp itz  s t a t e d ,  one was 

n o t  d e a l i n g  p r i m a r i l y  w i th  th e  p ro b lem  o f  m a t u r a t i o n .  Bender 

( 1938 ) and M urray and R o b e r ts  (1 9 5 6 ) ,  i n  ex am in ing  p a t i e n t s  

who w ere  v i c t i m s  o f  te m p o ra ry  d i s e a s e s  o f  t h e  b r a i n ,  foun d  

each  one p r o g r e s s e d  th ro u g h  v a r i o u s  s t a g e s  o f  m a t u r a t i o n  i n  

moving from  lo w e r  to  h i g h e r  l e v e l s  o f  i n t e g r a t i v e  f u n c t i o n ­

in g  on  t h e  B e n d e r .  B e e ry  (1967) h a s  made th e  t e n t a t i v e  

h y p o t h e s i s  " t h a t  fo rm  copy may be  a  r e l a t i v e l y  s e n s i t i v e  

m easure  o f  l a c k  o f  n e u r o l o g i c a l  i n t e g r i t y ,  w h e th e r  t h i s  i s  

d i s o r g a n i z a t i o n  r e s u l t i n g  from  damage, o r  f a i l u r e  o f  o rg a n ­

i z a t i o n  r e s u l t i n g  from  in a d e q u a te  e x p e r i e n c e "  ( p .  243 .

V a l i d i t y  o f  th e  B ender 

K o p p itz  ( 1958 ) u se d  th e  B ender to  i n v e s t i g a t e  w h e th e r  

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

Her s u b j e c t s  c o n s i s t e d  o f  two g ro u p s  o f  c h i l d r e n  i n  g r a d e s  

one t h r o u g h  f o u r .  Group one was composed o f  77 s u b j e c t s ,  4 l 

were  s e l e c t e d  b e c a u se  t h e y  were above a v e ra g e  i n  a d ju s tm e n t  

and a c h ie v e m e n t ,  36  h a d  be low  a v e r a g e  a c h ie v e m e n t .  I n  h e r  

seco n d  g roup  t h e r e  w ere  51 c l i n i c  p a t i e n t s ,  20 r e f e r r e d  b e ­

c a u se  o f  a  l a c k  o f  s c h o o l  p r o g r e s s ,  31 b e c a u se  o f  e m o t io n a l  

p ro b le m s .  She u se d  h e r  o b j e c t i v e  s c o r i n g  sy s te m  to  d e r i v e  a 

d e v e lo p m e n ta l  s c o r e  f o r  e ac h  c h i l d .  Mean c o m p o s ite  s c o r e s  

w ere  d e r i v e d  f o r  g ra d e s  1 and  2 ,  3 and  4 and a l l  g r a d e s .
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K o p p itz  t h e n  u se d  " c h i - s q u a r e s ” t o  compare t h e  good and poor 

s t u d e n t s  whose B ender  Com posite  S c o re s  w ere above and  be low  

t h e  Group mean. C om posite  S c o re ;  t h e  good s t u d e n t s  te n d e d  

t o  have  a  low  C om posite  S c o re ;  th e  p o o r  s t u d e n t s  had h ig h  

C om posite  S c o r e s .  A c r o s s - v a l i d a t i o n  was c a r r i e d  o u t  u s in g  

t h e  seco n d  g ro up  o f  c h i l d r e n .  The Mean Com posite  S co res  

w ere  h i g h e r  f o r  Group I I  t h a n  f o r  Group I .  The r e s u l t s  i n ­

d i c a t e d  t h a t  t h e  B ender  was a good d i a g n o s t i c  t o o l  f o r  d i f ­

f e r e n t i a t i n g  b e tw ee n  c h i l d r e n  w i t h  and w i t h o u t  l e a r n i n g  

p rob lem s (1 9 5 8 , p .  2 9 3 ) .

R e l i a b i l i t y  o f  t h e  B ender 

K opp itz  (19643 r e p o r t e d  t h a t  M i l l e r ,  L o ew en fe ld , 

L in d n e r  and T u rn e r  i n  1962 made a  r e l i a b i l i t y  s tu d y  o f  th e  

K opp itz  o b j e c t i v e  s c o r i n g  s y s te m . Each i n v e s t i g a t o r  s c o re d  

in d e p e n d e n t l y ,  30 B ender p r o t o c o l s  from  young c l i n i c  pa ­

t i e n t s .  P e a r s o n  p ro duct-m om en t c o r r e l a t i o n s  w ere  computed 

b e tw een  t h e  t e s t  s c o r e s  o f  a l l  r a t e r s .  A l l  c o r r e l a t i o n s  

w ere  s t a t i s t i c a l l y  s i g n i f i c a n t  and  ra n g e d  from  .88  t o  .9 6 .  

T h is  r e p o r t  d e m o n s t r a te d  one ty p e  o f  r e l i a b i l i t y ,  t h a t  o f  

s c o r e r  a g re e m e n t .  A n o th e r  ty p e  o f  r e l i a b i l i t y ,  t h a t  o f  con­

s i s t e n c y  o f  t e s t  s c o r e s  was a c c o m p l ish e d  th r o u g h  th e  t e s t -  

r e t e s t  p r o c e d u r e .  The p ro b lem s in v o lv e d  w ere :  (1 )  To t e s t

to o  so o n  a f t e r  t h e  i n i t i a l  t e s t i n g  m ig h t  i n v o lv e  p r a c t i c e  

e f f e c t ;  (2 )  To w a i t  to o  lo n g  w ould in v o lv e  th e  m a t u r a t i o n a l  

a s p e c t .  T h e r e f o r e ,  K o p p itz  r e t e s t e d  f o u r  months a f t e r  t h e  

i n i t i a l  a d m i n i s t r a t i o n ,  i n  o r d e r  t o  a v o id  co m m itt in g  th e s e
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e r r o r s .  For th e  r e l i a b i l i t y  s tu d y  sh e  u s e d  two k i n d e r g a r t e n  

c l a s s e s  and  two f i r s t  g ra d e  c l a s s e s .  K e n d a l l ' s  Rank C o r re ­

l a t i o n  C o e f f i c i e n t  was u t i l i z e d  to  d e r i v e  t h e  r e l i a b i l i t y  

c o e f f i c i e n t  b e tw ee n  f i r s t  and  seco n d  a d m i n i s t r a t i o n s  o f  th e  

t e s t  . . . " A l l  c o r r e l a t i o n s  were fo u n d  t o  be  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 t  t h e  .001 l e v e l "  ( K o p p i t z ,  196^? p .  1*+).



CHAPTER IV 

METHODS AND PROCEDURES

D e s ig n  o f  t h e  S tudy  

The B en der  G e s t a l t  T e s t  o f  V is u a l  M otor M a t u r i t y  was 

i n d i v i d u a l l y  a d m i n i s t e r e d  i n  t h e  S p r in g  o f  1966 t o  1 , l 4 u  

t h i r d -  and  f o u r t h - g r a d e  s t u d e n t s  from  tw e lv e  d i f f e r e n t  

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

A rk a n s a s .  The s c h o o l s  w ere  c l a s s i f i e d  a s  d e p r iv e d  o r  n o n ­

d e p r iv e d  a s  e l a b o r a t e d  b e lo w .

O p e r a t i o n a l  D e f i n i t i o n  o f  D e p r iv a t io n  

The S t a t e  D e p ar tm en t  o f  E d u c a t io n  r o u t i n e l y  r e p o r t s  

t o  t h e  F e d e r a l  g o v e rn m en t t h e  p e r c e n t a g e  o f  c h i l d r e n  who a r e  

d e p r iv e d  i n  e a c h  s c h o o l  i n  t h e  s t a t e .  A d e p r iv e d  c h i l d  i s  

one who comes fro m  a  home w here  t h e  a n n u a l  f a m i ly  incom e i s  

l e s s  t h a n  $ 3 ,0 0 0  o r  t h e  i n d i v i d u a l  incom e i s  l e s s  t h a n  $ 1 ,5 0 0 . 

Each s c h o o l  s u p e r i n t e n d e n t  com putes th e  r a t e  o f  d e p r i v a t i o n  

f o r  h i s  s c h o o l .  For exam ple , a  3^- p e r  c e n t  d e p r i v a t i o n  r a t e  

means t h a t  i n  a  s c h o o l  w i t h  a n  e n r o l lm e n t  o f  500 c h i l d r e n ,

170 a r e  d e p r i v e d .  D e p r iv a t io n  r a t e s  a r e  p r e s e n t e d  i n  T ab le  1 

f o r  e a c h  s c h o o l  i n c l u d e d  i n  t h i s  s a m p le .  A s c h o o l  was c l a s ­

s i f i e d  a s  n o n - d e p r iv e d  i f  t h e  d e p r i v a t i o n  r a t e  was l e s s  t h a n

32
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TABLE 1

DEPRIVATION PERCENTAGE FOR EACH 
SCHOOL POPULATION OF SAMPLE

S ch oo l Number P e r  C ent o f  D e p r iv e d  S tu d e n ts

1

2 yi+.o

3 7 ^ .0

4 3 ^ .3

5 2 9 .0

6 1+3.0

7 8 .0

8 2 6 .0

9 3 5 .0

10 5 0 .0

11 . ____ *

12 2 6 .0

S o u rc e ;  S t a t e  D e p ar tm en t  o f  E d u c a t io n  
*

P r i v a t e  Schoo l
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10 p e r  c e n t  and  i f  i t  was l o c a t e d  i n  a n  a r e a  i n  w h ich  e i t h e r  

t h e  m ed ian  f a m i ly  income was above $ 3 ,0 0 0  p e r  annum, o r  th e  

i n d i v i d u a l  m ed ian  incom e was above $ 1 ,5 0 0 .  The m edian  and 

i n d i v i d u a l  f a m i ly  incom es i n  th e  c o u n t i e s  w here  t h e  s c h o o ls  

a r e  l o c a t e d  a r e  p r e s e n t e d  i n  T ab le  2 .

The K o c p i tz  S c o r in g  System  

The K o p p itz  (19640 s c o r in g  sy s te m  i s  a n  o b j e c t i v e  

t e c h n iq u e  f o r  e v a l u a t i n g  t h e  d ev e lo p m en t o f  v i s u a l  m otor 

a b i l i t y  i n  c h i l d r e n .  K o p p itz  p r e s e n t s  n o rm a t iv e  d a t a  f o r  

a g e s  8 y e a r s  th r o u g h  10 y e a r s , 11 m onths i n  h e r  m anual o f  

d i r e c t i o n s .  The K o p p itz  sy s te m  e v a l u a t e s  e a c h  B ender r e ­

p r o d u c t i o n  i n  te rm s  o f  e r r o r s  o f  d i s t o r t i o n ,  i n t e g r a t i o n ,  

p e r s e r v e r a t i o n ,  and r o t a t i o n .  The more e r r o r s  t h e  c h i l d  

m akes, t h e  lo w e r  h i s  v i s u a l  m otor d e v e lo p m e n ta l  a g e .

A c co rd in g  t o  K o p p i tz '  i n s t r u c t i o n s  (1 9 6 4 , p .  15) a l l  

e r r o r s  a r e  s c o r e d  a s  one ( p r e s e n t )  o r  z e r o  ( a b s e n t ) .  She 

s u g g e s te d  t h a t  s c o r i n g  be  l i b e r a l  b e c a u s e  t h e  sy s te m  was d e ­

s ig n e d  f o r  "young c h i l d r e n  w i t h  a s  y e t  im m ature  f i n e  m otor 

c o n t r o l "  ( p .  1 5 ) .

The P i l o t  S tudy  

A p i l o t  s tu d y  was p e rfo rm ed  u s i n g  a l l  t h i r d - g r a d e  

s t u d e n t s  from  a s i n g l e  s c h o o l  l o c a t e d  i n  a  d e p r iv e d  a r e a .  By 

t h e  o p e r a t i o n a l  d e f i n i t i o n  s e t  f o r t h  on page 31? t h i s  s c h o o l  

ha d  a  34  p e r  c e n t  d e p r i v a t i o n  r a t e .  The m edian  f a m i ly  i n ­

come was $2 ,175* The B ender was i n d i v i d u a l l y  a d m i n i s t e r e d
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TABLE 2

INDIVIDUAL AND MEDIAN INCOME DESCRIPTIONS 
FOR AREAS IN WHICH SCHOOLS OF 

SAMPLE ARE LOCATED

School
Number

I n d i v i d u a l
Income

Median
Fam ily
Income

P e r  C en t o f  F a m i l i e s  w i t h  
Income Under $ 3 ,0 0 0

1 1 ,5 4 7 2 ,6 1 4 5 6 .5

2 1 ,922 1 ,902 6 6 .6

3 1 ,922 1 ,902 6 6 .6

2 ,8 8 5 2 ,1 7 5 4 7 . 7

5 2 ,4 3 7 3,511 2 4 .5

6 1 ,5 99 2 ,2 5 5 6 2 .3

7 2 ,4 3 7 3,511 2 4 .5

8 2 ,8 8 8 4 ,9 3 5 1 4 .8

9 1 ,6 5 8 2 ,4 9 7 5 8 .9

10 1 ,8 23 2 ,6 33 ^ 6 .2

11 2 ,4 3 7 3,511 2 4 .5

12 2 ,3 1 7 3 ,6 8 3 2 3 . 5

SoTirce: U .S . D epartm en t o f  H e a l t h ,  E d u c a t io n  and
W e l f a r e ,  W e lfa re  R e s e a rc h  R e p o r t ,  S ep tem b er ,  196^; F am ily  
Income an d  R e la te d  C h a r a c t e r i s t i c s  Among Low-Income C o u n t ie s  
and  S t a t e s .
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by th e  a u th o r  t o  e ac h  o f  t h e  80 c h i l d r e n  i n  t h i s  g ro u p .

Each B ender was s c o r e d  a  week a f t e r  t e s t i n g  and a g a i n  s i x  

m onths l a t e r  i n  o r d e r  t o  d e te rm in e  s c o r e r  r e l i a b i l i t y  

( r = . 9 1 )* As a  f u r t h e r  c h eck  o f  r e l i a b i l i t y ,  a n o th e r  p sy ­

c h o l o g i s t  s c o re d  25 o f  t h e s e  B ender p r o t o c o l s ,  "fhe i n t e r ­

r a t e r  c o r r e l a t i o n  was .8 9 .

Each c h i l d  was a s s i g n e d  to  a n  a p p r o p r i a t e  age  g ro u p ,  

t h e  same a s  t h a t  u se d  by  K o p p itz  i n  h e r  s t u d y .  The K o p p itz  

s c o r i n g  sy s te m  was u s e d  t o  d e r i v e  a  B ender  d e v e lo p m e n ta l  

s c o r e  f o r  each  c h i l d ,  and  means and  s t a n d a r d  d e v i a t i o n s  were 

com puted f o r  e ac h  age  g ro u p .  The mean p e rfo rm a n c e  o f  e a c h  

age  g ro u p  i n  t h i s  d e p r iv e d  p i l o t  sam ple  was com pared w i th  

t h e  mean p e rfo rm an c e  o f  t h e  c o r r e s p o n d in g  age  g ro up  i n  th e  

K o p p itz  sam ple  by means o f  a t  t e s t .  The r e s u l t s  a r e  shown 

i n  T ab le  3» The d e p r iv e d  g ro u p  was l e s s  m a tu re  i n  v i s u a l -  

m otor  d eve lo pm en t a t  a l l  ag e  l e v e l s ,  w i t h  d i f f e r e n c e s  a t  th e  

.01 l e v e l  o f  s i g n i f i c a n c e .

The r e s u l t s  f rom  th e  p i l o t  s tu d y  seem p ro m is in g  

enough to  w a r r a n t  e n l a r g i n g  t h e  s tu d y  to  i n c l u d e  a  geo ­

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

t h e  r e s u l t s  would p r e v a i l  i n  a l l  a r e a s .  I n  a d d i t i o n ,  s in c e  

a l l  t h e  s u b j e c t s  o f  t h i s  p i l o t  sam ple  w ere  N egro , t h e  q u e s ­

t i o n s  o f  w h e th e r  w h i te  d e p r iv e d  c h i l d r e n  w ould  p e r fo rm  d i f ­

f e r e n t l y  rem a in e d  u n a n sw e red .



TABLE 3

PILOT STUDY COMPARISON-KOPPITZ NORMATIVE GROUP

Age N
K o p p itz  S tudy  

Mean S.D. N
P i l o t  S tudy  

Mean S.D. t

8 -6  -  8-11 60 2 .5 0 3 .0 3 26 5 .0 0 2 .0 9 4 .4 *

9 —0 — 9 ” 5 65 1 .7 0 1 .7 6 28 4^97 2 .8 0 7 .2 *

9 -6  -  9-11 1+9 1 .60 1 .6 9 10 4 .2 0 .30 6 .3 *

10-0  -  1 0 -5 27 1 .60 1 .6 7 6 4 .1 0 1 .4 0 3 .7 *

* S i g h i f l e a n t  a t  t h e  .01 l e v e l

w
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A d m i n i s t r a t i o n  o f  T e s ts

S h o r t l y  a f t e r  t h e  p i l o t  s tu d y  was c o n d u c te d ,  p e r s o n s  

from  one o f  t h e  c h i l d  g u id a n c e  c l i n i c s  i n  t h e  s t a t e  u n d e r ­

to o k  a d m i n i s t r a t i o n  o f  a  b a t t e r y  o f  t e s t s  th r o u g h o u t  t h e  

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

t i o n a l  p l a n n i n g .  A l l  t e s t i n g  f o r  t h i s  c l i n i c  was p e rfo rm e d  

by n q n p r o f e s s i o n a l  p e r s o n s  t r a i n e d  by a q u a l i f i e d  p sy c h o ­

l o g i c a l  s t a f f .  The t e s t s  w ere a d m i n i s t e r e d  d u r in g  r e g u l a r  

s c h o o l  h o u r s  i n  t h e  c h i l d ' s  own s c h o o l  e n v iro n m e n t .  The 

B en der  was i n c l u d e d  i n  t h i s  b a t t e r y ,  and  th e  s t u d e n t s '  t e s t  

r e p r o d u c t i o n s  w ere  made a v a i l a b l e  t o  t h e  a u t h o r .

The Sample

F i f t y  f i v e  s c h o o l s  r e p r e s e n t i n g  s i x  g e o g r a p h i c a l  

a r e a s  p a r t i c i p a t e d  i n  t h e  s t a t e - w i d e  p r o j e c t .  Two s c h o o l s  

w ere ran d o m ly  s e l e c t e d  from  e a c h  a r e a  t o  be  i n c l u d e d  i n  t h i s  

s t u d y .  An e x c e p t i o n  was made i n  o r d e r  t o  i n s u r e  i n c l u s i o n  

o f  t h e  s c h o o l  i n  w h ich  t h e  p i l o t  s tu d y  was made.

The s t a t e  i n  w h ich  t h i s  s tu d y  was c o n d u c te d  had  a 

m ed ian  f a m i ly  incom e o f  $ 3 , l8 V ,  w i th  ^7*7 p e r  c e n t  o f  t h e  

f a m i l i e s  h a v in g  y e a r l y  incom es u n d e r  $3 ,000» The p o p u l a t i o n  

was 57»2 p e r  c e n t  r u r a l  and  ^ 2 .8  p e r  c e n t  u r b a n .  The n o n ­

w h i te  p o p u l a t i o n  was 2 1 .9  p e r  c e n t  o f  t h e  t o t a l .  The p e r ­

c e n ta g e  o f  n o n -w h i te  an d  o f  r u r a l  r e s i d e n t s  i n  t h e  c o u n t i e s  

i n  w h ich  eac h  o f  t h e  12 s e l e c t e d  s c h o o l s  was l o c a t e d  i s  p r e ­

s e n t e d  i n  T ab le  h .
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TABLE k

DEMOGRAPHIC BREAKDOWN OF THE SAMPLE

Schoo l
Number

P e r  Cent 
Non-W hite

P e r  C en t 
R u ra l

P e r  C ent 
Urban

C h i ld  P e r  C a p i ta  
E x p e n d i tu r e

1 33.9 7 1 .0 29.0 290.83

2 .2 1 0 0 .0 — — 260.64

3 .2 10 0 .0 — — — — 260.64

4 2 1 .5 1 7 .0 83 .0 2 7 0 .0 0

5 1 0 .2 38.0 6 2 .0 335.00

6 .9 79.5 2 0 .5 351 .00

7 1 0 .7 38.0 6 2 .0 335.00

8 21 . 5 1 7 .0 83.0 4 0 7 .0 0

9 1 .5 70.7 29.3 2 9 3 .0 0

10 — — — — 86.9 13.1 325.00

11 1 0 .7 38.0 6 2 .0 P r i v a t e *

12 1 .0 k5 .o 55.0 363.22

S o u rc e :  A rk a n sa s  S t a t e  D ep artm en t o f  E d u c a t io n ;
A rk a n sa s  S t a t e  D ep ar tm en t  o f  W e l f a r e ,  196?.

^ R e p o r te d  by I n d i v i d u a l  S choo l
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The r u r a l  s c h o o l s  i n  t h i s  i n v e s t i g a t i o n  were l o c a t e d  

i n  com m unities  w i th  m edian  f a m i ly  incom es r a n g in g  from  $ 1 ,9 0 2  

t o  $2 , 6 3 3 . The u r b a n  s c h o o ls  were i n  com m unities  w i t h  m edian  

f a m i ly  incom es r a n g in g  from  $ 3 ,3 0 0  t o  $ 3 ,5 6 5  (S o u rc e :  B u reau

o f  th e  C ensus , U .S . D epartm en t o f  Commerce). The c h a r a c t e r ­

i s t i c s  o f  t h e  s c h o o l  p o p u l a t i o n s  and  th e  com m unities  i n  

w hich  th e  s c h o o l s  w ere  l o c a t e d  f o l lo w :

Schoo l #1 was l o c a t e d  i n  t h e  s o u t h e a s t e r n  s e c t i o n  o f  

t h e  s t a t e .  The t o t a l  p o p u l a t i o n  o f  t h e  c o u n ty  was 1 5 ,2 1 3 ,  

7 1 .0  p e r  c e n t  r u r a l .  Some 5 6 .5  p e r  c e n t  o f  t h e  f a m i l i e s  r e ­

s i d i n g  i n  t h i s  c o u n ty  had  incom es o f  l e s s  t h a n  $ 3 ,0 0 0 ,  th e  

m edian  f a m i ly  income was $ 2 ,6 1 ^ .  The n o n -w h i te  p o p u l a t i o n  

o f  t h e  c o u n ty  was 3 3 .9  p e r  c e n t ,  how ever th e  s c h o o l  p o p u la ­

t i o n  was 100 p e r  c e n t  N egro .

Schoo l #2 was l o c a t e d  i n  t h e  n o r t h e a s t e r n  s e c t i o n  o f  

t h e  s t a t e  i n  a c o u n ty  t h a t  had  1 8 ,990  p e o p le .  The community 

was c l a s s i f i e d  a s  100 p e r  c e n t  r u r a l .  S i x t y - s i x  p e r  c e n t  o f  

t h e  f a m i l i e s  h ad  l e s s  t h a n  $ 3 ,0 0 0  p e r  y e a r  incom e; th e  m edian 

f a m i ly  income was $ 1 ,9 0 2 .  The p e r  c e n t  o f  n o n -w h i te  i n  t h i s  

community was H-1.2; t h e  s c h o o l  i t s e l f  had  100 p e r  c e n t  w h i te  

p o p u l a t i o n .

Schoo l #3 was l o c a t e d  i n  t h e  n o r t h e r n  s e c t i o n  -of t h e  

s t a t e  i n  a c o u n ty  w i t h  s l i g h t l y  l e s s  t h a n  1 9 ,000  p e o p le ,  and 

was c l a s s i f i e d  a s  100 p e r  c e n t  r u r a l .  The m edian  f a m i ly  i n ­

come f o r  t h e  c o u n ty  was $ 1 ,9 0 2 ;  6 6 .6  p e r  c e n t  o f  t h e  f a m i l i e s  

h ad  l e s s  t h a n  $ 3 ,0 0 0  p e r  y e a r  incom e. The community was



.2  p e r  c e n t  N egro ; t h e  s c h o o l  p o p u l a t i o n  was 100 p e r  c e n t  

N egro .

Schoo l #4- was l o c a t e d  i n  t h e  h e a r t  o f  t h e  s t a t e ,  on 

t h e  o u t s k i r t s  o f  a  l a r g e  m e t r o p o l i t a n  a r e a .  The m edian  i n ­

come f o r  t h e  f a m i l i e s  i n  t h i s  s e c t i o n  was $2,175* The com­

m u n ity  i s  p re d o m in a te ly  N egro , and  th e  s c h o o l  i s  composed 

o f  100 p e r  c e n t  Negro p o p u l a t i o n .

S chool # 5  was l o c a t e d  i n  t h e  s o u th w e s te r n  s e c t i o n  

o f  t h e  s t a t e .  The community i n  w h ich  t h e  s c h o o l  was l o c a t e d  

had  4 ^ ,0 0 0  p o p u l a t i o n .  No m ed ian  f a m i ly  income f i g u r e s  were 

a v a i l a b l e ,  how ever t h e  a v e ra g e  incom e p e r  p e r s o n  was # 2 ,4 3 7 ,  

w hereas  t h e  s t a t e  a v e ra g e  p e r  p e r s o n  was $ 2 ,0 2 9  (S o u rc e :  

A rkansas  B u s in e s s  B u l l e t i n ,  B u re a u  o f  B u s in e s s  and  Economic 

R e s e a rc h ,  U n i v e r s i t y  o f  A rk a n s a s ,  November, 1967)*

Schoo l #6  was l o c a t e d  i n  t h e  n o r t h w e s t e r n  p a r t  o f  

t h e  s t a t e  i n  a  c o u n ty  w i t h  a p o p u l a t i o n  o f  1 7 ,2 6 7 .  The im­

m e d ia te  community i n  w h ich  th e  s c h o o l  was l o c a t e d  h ad  o n ly  

447 p e r s o n s .  The m ed ian  f a m i ly  incom e f o r  t h e  f a m i l i e s  i n  

t h i s  r e g i o n  was $2 , 2 5 5 , and  6 2 .3  p e r  c e n t  o f  t h e s e  f a m i l i e s  

h ad  l e s s  t h a n  $ 3 ,0 0 0  p e r  y e a r .  I n  t h i s  community 79*5 p e r  

c e n t  o f  t h e  p o p u l a t i o n  l i v e d  i n  r u r a l  a r e a s .  L ess  t h a n  one 

p e r  c e n t  o f  t h e  p o p u l a t i o n  were n o n - w h i t e .

School #7  was l o c a t e d  i n  t h e  same community a s  s c h o o l  

number 5* 100 p e r  c e n t  o f  t h e  s c h o o l  p o p u l a t i o n  was w h i t e .

S chool #8 was an  i n t e g r a t e d  s c h o o l  l o c a t e d  i n  th e  

c e n t e r  o f  th e  s t a t e  i n  a n  u r b a n  community o f  o v e r  100 ,000
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p o p u l a t i o n .  The s c h o o l  p o p u l a t i o n  was 79 p e r  c e n t  N egro , 

w h e rea s  t h e  community p o p u l a t i o n  was 2 2 .9  p e r  c e n t  N egro .

The m ed ian  f a m i ly  incom e f o r  t h i s  a r e a  was a p p r o x im a te ly

$4 ,635.
S ch oo l #9 was l o c a t e d  i n  t h e  n o r t h e a s t e r n  s e c t i o n  

o f  t h e  s t a t e .  The c o u n ty  p o p u l a t i o n  was 1 2 ,5 2 0 ,  70*7 p e r  

c e n t  b e in g  r u r a l .  The s c h o o l  p o p u l a t i o n  was a l l  w h i t e  

w h e rea s  t h e  community p o p u l a t i o n  was 1 .4  N egro . The m edian  

f a m i ly  incom e was $ 2 ,4 9 7 ,  w i t h  5 8 .9  p e r  c e n t  o f  a l l  f a m i l i e s  

e a r n i n g  l e s s  t h a n  $ 3 ,0 0 0  p e r  y e a r .

S ch o o l #10 was l o c a t e d  i n  t h e  f a r  n o r t h e a s t e r n  p a r t  

o f  t h e  s t a t e .  The t o t a l  c o u n ty  p o p u l a t i o n  was 2 1 ,2 5 8 ,  and  

8 6 .9  p e r  c e n t  l i v e d  i n  r u r a l  a r e a s .  The s c h o o l  p o p u l a t i o n  

was 100 p e r  c e n t  w h i te  ; t h e  comm unity was 100 p e r  c e n t  w h i t e .  

The m ed ian  f a m i ly  incom e f o r  th e  c o u n ty  was $ 2 ,6 3 3 ,  and 

5 6 .2  p e r  c e n t  o f  t h e  f a m i l i e s  h ad  income l e s s  t h a n  $ 3 ,0 0 0 .

S ch o o l #11 was a p r i v a t e  s c h o o l  l o c a t e d  i n  t h e  

s o u th w e s t e r n  p a r t  o f  t h e  s t a t e .  The s c h o o l  was composed o f  

a l l  w h i t e  s t u d e n t s .  The community i t s e l f  had  11 p e r  c e n t  

Negro p o p u l a t i o n .  The m ed ian  f a m i ly  income f o r  t h i s  com­

m u n ity  was $ 3 ,5 1 1 .

Sch oo l #12  was l o c a t e d  i n  t h e  f a r  n o r t h w e s t e r n  c o r n e r  

o f  t h e  s t a t e .  The s c h o o l  p o p u l a t i o n  was a l l  w h i t e ;  t h e  com­

m u n ity  was a l l  w h i t e .  The p e r  p e r s o n  income f o r  t h e  c o u n ty  

i n  w h ich  t h i s  s c h o o l  was l o c a t e d  was $ 2 ,3 1 7  a g a i n s t  t h e  s t a t e  

a v e r a g e  o f  $ 2 , 0 2 9 .
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The p e r c e n t a g e  o f  r u r a l  and  u r b a n  p o p u l a t i o n  f o r  t h e  

co m m u n itie s  i n  w hich  t h e  12 s c h o o l s  w ere  l o c a t e d  i s  p r e ­

s e n t e d  i n  T ab le

T re a tm e n t  o f  t h e  D ata

The g ro u p s  o f  s t u d e n t s  w ere  d i v id e d  i n t o  t h e  f o l ­

lo w in g  c a t e g o r i e s  f o r  c o m p a r iso n :

(1 )  D e p r iv e d  and n o n - d e p r iv e d

(2 )  W hite  d e p r iv e d  and  N egro d e p r iv e d

(3 )  Above 50 p e r  c e n t  d e p r i v e d ,  be low  50 p e r  c e n t

d e p r iv e d

( ^ )  50 p e r  c e n t  d e p r iv e d  o n ly ,  75 p e r  c e n t  d e p r iv e d

(5 )  D e p r iv e d  and  t h e  t o t a l  K o p p itz  n o r m a t iv e  g roup

(6 )  N o n -d e p r iv e d  and  t h e  K o p p itz  n o rm a t iv e  g roup  

Each o f  t h e s e  d i v i s i o n s  was f u r t h e r  d i v id e d  i n t o  a p p r o p r i a t e  

age  g r o u p s ,  a s  o u t l i n e d  p r e v i o u s l y  i n  t h e  p i l o t  s t u d y  on 

page  3 7 .  Then means and  s t a n d a r d  d e v i a t i o n s  were c a l c u l a t e d  

f o r  e a c h  age  g roup  i n  e ach  c a t e g o r y .  The com ple te  r e s u l t s  

may be  fo u n d  i n  t h e  a p p e n d ix .  I n  a d d i t i o n ,  o t h e r  s u b ­

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

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

g ra p h s  s u g g e s t  a r e a s  f o r  f u t u r e  r e s e a r c h .  D i f f e r e n c e s  b e ­

tw een  t h e  mean s c o r e s  o f  t h e  sam p le  g ro u p s  were e v a l u a t e d  by  

t  t e s t s .



CHAPTER V 

RESULTS

The p-urpose o f  t h i s  s tu d y  was t o  d e te rm in e  w h e th e r  

on a v i s u a l  m o to r t e s t :  (1 )  t h e r e  would he  mean d i f f e r e n c e s

i n  t h e  p e r fo rm a n c e  o f  n o n - d e p r iv e d  and d e p r iv e d  c h i l d r e n ;

(2 )  t h e r e  w ould  he  mean d i f f e r e n c e s  i n  g rou p  p e rfo rm a n c e  a s  

a f u n c t i o n  o f  t h e  number o f  d e p r iv e d  c h i l d r e n  i n  a g ro u p ;

(3 )  t h e r e  w ould  he  mean d i f f e r e n c e s  i n  p e rfo rm a n c e  be tw een  

Negro and  w h i t e  c h i l d r e n  when b o th  g ro u p s  were fro m  s c h o o ls  

w i t h  t h e  same d e p r i v a t i o n  r a t i o .  The s i x  h y p o th e s e s  p r e ­

s e n t e d  i n  C h a p te r  I I  w ere  t e s t e d  and t h e  r e s u l t s  w ere a s  

f o l lo w s  :

H y p o th e s i s  -] : T here  i s  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  i n  t h e  mean s c o r e s  o f  d e p r iv e d  and  n o n - d e p r iv e d  

c h i l d r e n  p e r fo rm in g  on a  v i s u a l  m otor t e s t .

The e n t i r e  sam p le  o f  s t u d e n t s  was d i v id e d  i n t o  two 

g ro u p s .  Group I  c o n ta in e d  a l l  s t u d e n t s  from  n o n - d e p r iv e d  

s c h o o l s  and  Group I I  c o n ta in e d  a l l  s t u d e n t s  from  d e p r iv e d  

s c h o o l s .  The s t u d e n t s  w ere t h e n  a s s i g n e d  t o  a p p r o p r i a t e  age  

g r o u p s .  A K o p p itz  d e v e lo p m e n ta l  s c o r e  was c a l c u l a t e d  f o r  

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

kh
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d e r iv e d  f o r  e a c h  age  g ro u p .  The r e s u l t s  a r e  shown i n  

T ab le  5* I n  t e s t i n g  th e  d i f f e r e n c e  o f  mean s c o r e s  a two 

t a i l e d  t  t e s t  r e s u l t e d  i 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  d i f f e r ­

en ces  a t  e a c h  age  l e v e l  e x c e p t  on e , 10 -6  t o  1 0 -1 1 . The n u l l  

h y p o th e s i s  was t h e r e f o r e  r e j e c t e d  f o r  a l l  age  l e v e l s  up t o  

10 y e a r  5 m onths . The r e s u l t s  w ere  a l l  i n  f a v o r  o f  t h e  n o n -  

d e p r iv e d  g ro u p s  a t  a l l  age  l e v e l s  a l t h o u g h  th e  d i f f e r e n c e  a t  

th e  10-6  t o  10-11 age l e v e l  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 .

H y p o th e s is  2 = There  i s  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  i n  t h e  mean s c o r e s  o f  Negro and  w h i te  d e p r iv e d  

c h i l d r e n  p e r fo rm in g  on a v i s u a l  m o to r t e s t .

A l l  d e p r iv e d  s t u d e n t s  i n c l u d e d  i n  t h e  sam ple  w ere 

i d e n t i f i e d  a s  w h i t e  o r  Negro and t h e n  a s s i g n e d  t o  a p p r o p r i a t e  

age g r o u p s .  The means and  s t a n d a r d  d e v i a t i o n s  o f  t h e  K o pp itz  

d e v e lo p m e n ta l  s c o r e s  w ere  c a l c u l a t e d  f o r  e ac h  age  and  r a c e  

g ro u p .  The t  t e s t  r e v e a l e d  s i g n i f i c a n t  d i f f e r e n c e s  a t  a l l  

age  l e v e l s .  The r e s u l t s  a r e  p r e s e n t e d  i n  T ab le  6 . The n u l l  

h y p o t h e s i s  was r e j e c t e d  f o r  a l l  a g e  l e v e l s .  The r e s u l t s  

s u g g e s t  t h a t  t h e  d e p r iv e d  Negro s t u d e n t  p e rfo rm s  l e s s  w e l l  

on a t e s t  o f  v i s u a l  m otor c o o r d i n a t i o n  t h a n  th e  d e p r iv e d  

w h i te  c h i l d .

H y p o th e s is  3 : T here  i s  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  i n  th e  mean s c o r e s  on a v i s u a l  m otor t e s t  o f  

c h i l d r e n  from  s c h o o ls  w i t h  a d e p r i v a t i o n  r a t i o  o f  l e s s  t h a n  

50 p e r  c e n t  and th o s e  from  s c h o o ls  w i t h  a  d e p r i v a t i o n  r a t i o  

g r e a t e r  t h a n  50 p e r  c e n t .
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The d e p r iv e d  g ro u p  was d i v id e d  i n t o  two g ro u p s .  The 

f i r s t  g rou p  c o n ta in e d  s t u d e n t s  from  s c h o o l s  w i t h  g r e a t e r  

t h a n  50 p e r  c e n t  d e p r i v a t i o n  r a t i o  and  t h e  seco n d  g ro u p  con­

t a i n e d  s t u d e n t s  from  s c h o o l s  w i t h  l e s s  t h a n  50 p e r  c e n t  d e ­

p r i v a t i o n  r a t i o .  Each s t u d e n t  was a s s i g n e d  t o  a n  a p p r o p r i a t e  

age  g ro u p ,  and t h e  means and  s t a n d a r d  d e v i a t i o n s  o f  th e  

K o p p itz  d e v e lo p m e n ta l  s c o r e s  w ere  d e te rm in e d  f o r  e a c h  age 

and d e p r i v a t i o n  g ro u p .  A t  t e s t  o f  t h e  d i f f e r e n c e  o f  mean 

s c o r e s  y i e l d e d  s i g n i f i c a n t  r e s u l t s  ( t = . 0 0 5 ) a t  age  l e v e l s  

8 -0  t o  8 - 5 ,  10-0  to  1 0 -5 ,  and  10-6  t o  1 0 -1 1 , t h e r e f o r e  f o r  

t h e s e  age  g r o u p s ,  t h e  n u l l  h y p o t h e s i s  was r e j e c t e d .  I n  th e  

age  g ro u p s  8 -6  t o  8 -1 1 ,  9 -0  t o  9 - 5 ,  and  9 -6  t o  9-11 th e  d i f ­

f e r e n c e s  i n  th e  mean s c o r e s  w ere n o t  s i g n i f i c a n t ,  t h e r e f o r e  

t h e  n u l l  h y p o t h e s i s  was a c c e p t e d .  The r e s u l t s  i n d i c a t e d  

t h a t  a s  t h e  number o f  c h i l d r e n  who a r e  d e p r iv e d  i n c r e a s e s  

i n  a  s c h o o l ,  a t  age  l e v e l s  8 -0  t o  8 - 5 ,  10-0  t o  1 0 -5 ,  and 

10-6  t o  1 0 -1 1 , t h e r e  o c c u r s  a r i s e  i n  t h e  mean d e v e lo p m e n ta l  

s c o r e s .  A h i g h  d ev e lo p m en t  s c o r e  i n f e r s  l e s s  m a tu re  v i s u a l  

m o to r  a b i l i t y .  T h is  d i d  n o t  o c c u r  a t  age  l e v e l s  8 -6  t o  

8 - 1 1 , '9 - 1  t o  9 - 5 ,  and  9 -6  t o  9 - 1 1 .  F u r t h e r  i n v e s t i g a t i o n  

o f  t h e  d a t a  r e v e a l e d  t h e r e  was u n e q u a l  Negro and C a u c a s ia n  

r e p r e s e n t a t i o n .  T h is  d a t a  i s  p r e s e n t e d  i n  T a b le  8 .  F u r t h e r  

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

s p o n s i b l e  f o r  t h e r e  b e in g  no d i f f e r e n c e  a t  a g e  l e v e l s  8 -0  t o  

8 - 6 ,  9 -0  t o  9 - 5 ,  and  9 - 6  t o  9 - 1 1 .  The r e s u l t s  a r e  p r e s e n t e d  

i n  T ab le  8 .
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H y p o th e s i s  ij.: T here  i s  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  i n  t h e  mean s c o r e s  o f  c h i l d r e n  from  s c h o o l s  w i t h  

a  d e p r i v a t i o n  r a t i o  o f  50 p e r  c e n t  and  t h o s e  from  s c h o o l s  

w i t h  75  p e r  c e n t  d e p r i v a t i o n .

J u s t  t h o s e  s c h o o l s  w i t h  75  p e r  c e n t  and  50 p e r  c e n t  

d e p r i v a t i o n  were u se d  i n  t h i s  p a r t  o f  t h e  s t u d y .  A l l  s t u ­

d e n ts  i n  t h e  r e s p e c t i v e  d e p r iv e d  g ro u p s  were a s s i g n e d  t o  an  

a p p r o p r i a t e  a g e  g ro u p .  The mean and s t a n d a r d  d e v i a t i o n  

K o p p itz  d e v e lo p m e n ta l  s c o r e s  w ere  d e r i v e d  f o r  e a c h  r e ­

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

was e v a l u a t e d  by  a t  t e s t .  The r e s u l t s  i n d i c a t e d  t h e r e  was 

no s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  K o p p i tz  d e v e lo p m e n ta l  mean 

s c o r e s  a t  any  age  l e v e l .  T h e r e f o r e ,  t h e  n u l l  h y p o t h e s i s  was 

a c c e p t e d .  I n  com paring  s c h o o l s  w i t h  50 p e r  c e n t  and  75 p e r  

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

once a  s c h o o l  h a s  b e e n  s a t i a t e d  w i t h  more t h a n  a  50 p e r  c e n t  

d e p r i v a t i o n  r a t i o  t h e r e  a r e  no l o n g e r  an y  d i f f e r e n c e s  when 

g ro u p s  a r e  com pared . The r e s u l t s  a r e  p r e s e n t e d  i n  T ab le  9*

H y p o th e s i s  T here  i s  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  i n  mean K o p p itz  d e v e lo p m e n ta l  s c o r e s  o f  t h e  d e ­

p r i v e d  c h i l d r e n  i n  t h i s  sam ple  an d  th o s e  o f  t h e  K opp itz  

n o rm a t iv e  sa m p le .

A l l  d e p r iv e d  c h i l d r e n  o f  t h i s  sam ple  w ere  a s s i g n e d  

t o  a n  a p p r o p r i a t e  age g ro u p .  The mean and  s t a n d a r d  d e v i a ­

t i o n  o f  K o p p itz  s c o r e s  was d e te r m in e d  f o r  e a c h  ag e  g ro u p .

The mean s c o r e  o f  eac h  g ro u p  was com pared t o  th e  K o pp itz



1+8
n o rm a t iv e  g ro up  mean s c o r e  a t  e a c h  a p p r o p r i a t e  age  l e v e l  hy 

means o f  a  t  t e s t .  T h is  a n a l y s i s  y i e l d e d  s i g n i f i c a n t  r e ­

s u l t s  (P = .0 0 5 )  a t  a l l  age  l e v e l s  e x c e p t  8 -0  t o  8 - 5 ,  t h e r e ­

f o r e ,  e x c e p t  f o r  t h a t  ag e  l e v e l ,  t h e  n u l l  h y p o t h e s i s  was 

r e j e c t e d .  The r e s u l t s  s u g g e s t  t h a t  d e p r i v a t i o n  o p e r a t e s  a s  

a  f a c t o r  t o  lo w e r  t h e  l e v e l  o f  v i s u a l  m o to r  f u n c t i o n i n g .

The r e s u l t s  a r e  p r e s e n t e d  i n  T ab le  10.

H y p o th e s i s  T here  i s  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  i n  t h e  mean K o p p itz  d e v e lo p m e n ta l  s c o r e s  o f  t h e  

n o n - d e p r iv e d  c h i l d r e n  o f  t h i s  sam ple  and t h o s e  o f  t h e  K op p itz  

n o rm a t iv e  sa m p le .

The n o n - d e p r iv e d  c h i l d r e n  o f  t h i s  sa m p le ,  who a t ­

t e n d e d  s c h o o l s  7 and  11 , w ere  a s s i g n e d  t o  a p p r o p r i a t e  age 

g ro u p s ,  and  means and s t a n d a r d  d e v i a t i o n s  o f  t h e  K o p p itz  

s c o r e s  w ere  c o m p le te d  f o r  eac h  age  g r o u p . '  The mean s c o r e  o f  

e a c h  g ro u p  was com pared t o  t h e  K o p p itz  n o r m a t iv e  g ro u p  mean 

s c o r e  a t  e a c h  a p p r o p r i a t e  age  l e v e l  by  means o f  a  _t t e s t .

The r e s u l t s  w ere  n o t  s i g n i f i c a n t l y  d i f f e r e n t  a t  any  age  

l e v e l .  Thus, th e  n o n - d e p r iv e d  g ro u p s  o f  t h i s  sam ple  a p p e a r  

t o  be  s i m i l a r  i n  v i s u a l  m otor m a t u r i t y  t o  t h e  K o p p itz  

n o rm a t iv e  g ro u p .  The r e s u l t s  a r e  p r e s e n t e d  i n  T a b le  11.



TABLE 5

COMPARISON OF DEPRIVED AND NON-DEPRIVED SAMPLE GROUP AT EACH AGE LEVEL

Age N Mean Median S.D. S .E . Range t

8 /0  - N o n -d e p r iv e d 22 2 .9 0 2 .6 6 2 .6 0 . 56 5 2 . 66*
8 /5 D e p riv e d 38 If. 58 4 . 5 0 2.21 . 3 5 11

8 /6  - N o n -d e p r iv e d 39 2.61+ 2 . 3 5 1 .4 6 .23 6 3 . 2 1*
8/11 D e p riv ed 151 3 .8 0 4 .1 8 2 .1 3 .17 10

9 /0  - N o n -d e p r iv e d 6^ 2 .0 0 2 .0 0 1 .93 .2 4 5 5 . 9 2*
9 / ^ D e p r iv e d 229 3 .8 4 3 . 6 8 2 .2 7 .1 4 13

9 /6  - N o n -d e p r iv e d 33 2 .2 0 2 .1 2 1 .4 0 .2 4 5 3 . 0 7*
9/11 D e p riv e d 213 3 .5 3 3 . 1 2 2 .4 3 .16 13

1 0 /0  - N o n -d e p r iv e d 37 2 .3 2 2.41 1 .19 .20 4 2 .6 6 *
1 0 /5 D e p r iv e d 155 3 .4 3 2 . 9 4 2 .4 7 .19 11

1 0 /6  - N o n -d e p r iv e d 9 3 .0 0 3 . 0 0 2 .0 0 .56 5 1 .6 3
10/11 D e p riv ed 65 3 .91 3 .6 4 2 .6 0 .3 2 10

(S'

*P= < .0 1



TABLE 6

COMPARISON OF KOPPITZ DEVELOPMENTAL SCORES OF DEPRIVED 
NEGRO AND WHITE CHILDREN

Age N Mean Median Mode S.D .
S.E.
Mean Range t

8 /0  - Negro Deprived 13 6 .0 0 6 .0 0 5-7 2 .6 3 .78 11 . 3 .1 9 *
8 / 5 White Deprived 12 3 .3 ^ 3 .5 0 2 - 3 - 4 1 .24 .3 5 6

8 /6  - Negro Deprived 29 h .e o 4 .6 8 5 2 .2 9 .28 10 3 .1 5 *
8/11 White Deprived 69 3 .5 5 2 .8 7 3 1 .0 3 .19 7

9 / 0  - Negro Deprived 62 4 .6 5 4 .1 6 3 2 .6 7 .3 0 13 4 .6 9 *
9 / 5 White Deprived 78 2 .9 3 2 .7 3 2 1 .6 4 .20 10

9 / 6  - Negro Deprived 99 4 .5 7 4 .1 5 4 - 5 - 6 2 .3 0  . .2 4 13 4 .9 8 *
9/11 White Deprived 88 3 .0 2 2 .8 7 2 1 .9 2 .19 10

1 0 /p  - Negro Deprived 4-5 4 .7 3 4 .9 5 6 2 .2 4 "33 12 3 .9 1 *
1 0 /5 White Deprived 18 2 .5 5 2 .6 2 3 1 .1 6 .5 5 5

1 0 /6  - Negro. Deprived 6 5 .2 0 5 .8 0 5-7 1 .3 5 .27 9 4 .5 8 *
10/11 White Deprived . 25 1 .8 3 1 .8 3 2 1 .6 7 .68 4

'P= < .01



TABLE 7

A COMPARISON OF STUDENTS KOPPITZ DEVELOPMENT SCORES FROM SCHOOLS WITH 
MORE THAN AND LESS THAN 50 PER CENT DEPRIVATION RATIO

Age
D e p r iv a t io n

R a t io N Mean Median Mode S.D.
S .E .
Mean Range t

8 /0  - Above 50% 15 5.)+6 5 .0 0 , 5 2 .6 4 .68 11 2 .1 2 * *
8 / 5 Below 50% 23 h.OO 3 . 9 0 4 -5 1 .61 .33 7

8 /6  - Above 50% 66 3 .8 4 3 . 0 0 3 2 .1 8 .26 9 .40
8/11 Below 50% 85 4 .0 0 4 .2 2 3 2 .5 9 .28 10

9 / 0  - Above 50% 11)+ 4 .1 2 3 .6 4 4 2 .1 9 .20 11 .44
9 / ^ Below 50% 115 3 .9 9 3 . 3 9 6 2 . 3 0 .21 13

9 / 6  - Above 50% 3 .0 0 3 .41 3 2 .7 9 .2 5 13 .97
9/11 Below 50% 99 3 .3 3 2 .8 3 2-3 2 .0 8 .21 13

1 0 /0  - Above 50% 73 3 .9 7 3 . 6 0 2 2 . 3 2 .26 10 2 .4 8 * *
1 0 /5 Below 50% 82 3 .0 5 2 .6 0 2 2 .3 0 .2 5 11

1 0 /6  - Above 50% 3^ 5 .3 5 5.21 5-7 2 .3 3 .39 10 5 . 81*
10/11 Below 50% 31 2 .3 0 2 . 0 5 2 1 .8 5 .33 8

vn

*P= < .0 1

* * p = < .0 5
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TABLE 8

NEGRO AND WHITE REPRESENTATIONS AMONG SAMPLE 
SCHOOLS WITH MORE THAN AND LESS 

THAN 50^ DEPRIVATION

Age Groups
More Than 50^ 
D e p r iv e d  R a t io

L e s s  Than 50^ 
D e p r iv e d  R a t i o

8 / 0 ,  1 0 /0 ,  1 0 /6  
Negro 
W hite

61
39 ^ a

8 / 6 ,  9 / 0 ,  9 / 6
Negro
W hite ^ 9 ^



TABLE 9

COMPARISON OF KOPPITZ DEVELOPMENT SCORE OF CHILDREN FROM SCHOOLS 
WITH 50 PER CENT AND 75 PER CENT DEPRIVATION

Age N Mean M edian Mode S.D.
S .E .
Mean Range t

8 / 6  - 50^ D e p r iv a t i o n 1+0 3 .8 8 3 .4 0 3 2 .0 8 .31 9 .69
8/11 75^  D e p r iv a t io n 26 1+.26 3 .0 0 3 2 .3 6 .36 9

9 /  - 50^ D e p r iv a t io n 78 3 .^ 3 3 .4 0 3 2 .2 0 .2 5 11 1 .7 3
9 / 5 75^  D e p r iv a t io n 36 ^ .2 8 4 .2 5 5 2 .0 7 .33 9

9 / 6  - 50^ D e p r iv a t i o n 69 3 .6 5 3 .2 5 3 2 .3 6 .26 10 1.31
9/11 75^  D e p r iv a t io n 1+5 1+.30 3 .7 5 2 -8 2 .9 3 .43 13

1 0 /0  - 50% D e p r iv a t i o n 53 1+.1+1 3 .3 5 2 2 .0 9 .28 9 .32
1 0 /5 7 5 ^  D e p r iv a t io n 20 1+.60 4 .7 5 1 -5 2 . 7 4 .61 10

1 0 /6  - 50^ D e p r iv a t i o n 20 5 .0 5 5.21 5-7 2 . 3 5 .39 10 1 .0 0
10/11 75% D e p r iv a t i o n ll+ 5 .8 5 5 .5 0 5 2 .2 4 .59 10

»
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TABLE 10

A COMPARISON OF THE KOPPITZ NORMATIVE DATA GROUP MEANS 
AND THE DEPRIVED GROUP OF THIS SAMPLE MEANS— TEST OF

SIGNIFICANCE RESULTS

Age
Group N

K o p p itz  
Mean S.D .

D e p r iv e d  Group 
N Mean S.D. t

8 /0  -  
8 / 5

62 3 . 7 0 3 .6 0 38 If. 58 2.21 1 .3 6

8 /6  -  
8 /11

60 2 . 5 0 3 . 0 3 151 3 . 8 0 2 .1 3 3 . 53*

9 / 0  -  
9 / ^

65 1 .70 1 .7 6 229 3 .8 4 2 .2 7 7 . 05*

9 /6  -  
9 /11

^9 1 .60 1 .6 9 213 3 . 5 3 2 .4 3 5 . 2 8*

1 0 /0  -  
1 0 /5

27 1 .6 0 1 .6 7 155 3 . 4 3 2 .4 7 3 . 70*

1 0 /6  -  
10/11

31 1 .5 0 2 .1 0 65 3.91 2 .6 0 4 . 51*

P̂ < .01
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TABLE 11

COMPARISON OF NON-DEPRIVED STATE SAMPLE 
WITH KOPPITZ NORMATIVE SAMPLE

N Mean S.D. t

8 /0  - K oppitz 62 3 .7 0 3 .6 0 . 95*
8 / 5 N o n -d e p r iv e d 22 2 .9 0 2 .6 0

8 / 6  - K oppitz 60 2 .5 0 3 .0 3 . 27*
8/11 N o n -d e p r iv e d 39 2.6!+ 1 .!+6

9 / 0  - K oppitz 65 1 .70 1 .76 . 92*
9 / 5  . . N o n -d e p r iv e d 6!+ 2 .0 0 1.93

9 /6  - K opp itz ^9 1 .60 1 .6 9 1 .67*
9/11 N o n -d e p r iv e d 33 2.21 1 .52

1 0 /0  - K opp itz 27 1 .60 1 .6 7 1 . 99 *
1 0 /5 N o n -d e p r iv e d 37 2 .3 2 1 .23

1 0 /6  - K opp itz 31 1 .50 2 .1 0 1 . 92 *
10/11 N o n -d e p r iv e d 9 3 .0 0 1 .93

*Not S i g n i f i c a n t



CHAPTER VI 

DISCUSSION

The visual, motor maturation level of 884 deprived 
and 204 non-deprived children, age 8 years to 10 years 11 
months, was determined hy using the Bender Gestalt Test and 
applying the Koppitz scoring system. Significant differ­
ences in the level of visual motor maturation existed when 
mean developmental scores of deprived and non-deprived 
children were compared at ages 8 years to 10 years five 
months. The final deprived and non-deprived age group 
(10-6 to 10-11) did not differ significantly; however, the 
trend was in the direction of significance (p= ^.20). The 
sample of non-deprived children in this age group was nine. 
Possible enlargement of the sample could lead to more con­
clusive results.

All deprived children age groups, i.e. 8-0 to 10-11, 
were further divided into white and Negro sub-groups. Anal­
ysis of the data revealed that Koppitz mean developmental 
scores were significantly different at all age levels 
(p= (.01). Mean developmental scores of white deprived 
children of each age group indicated they were functioning

56
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approximately one year behind, at all age levels when com­
pared to the equivalent Koppitz normative sample age group. 
The deprived Negro children of this sample were functioning 
approximately four years behind when compared to the norma­
tive data of the Koppitz study. If it may be assumed that 
being four years behind in visual motor ability has any 
effect on the level of functioning in other academic sub­
jects, this study suggests that for Negro children special 
curriculum work designed to improve the level of visual motor 
functioning should begin prior to eight years of age.

I n  com paring  t h e  p e r fo rm a n c e  o f  c h i l d r e n  from  s c h o o l s  

w i t h  g r e a t e r  t h a n  and  l e s s  t h a n  50% d e p r i v a t i o n ,  a n a l y s i s  o f  

t h e  d a t a  r e v e a l e d  t h e r e  w ere  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  

mean d e v e lo p m e n ta l  p e r fo rm a n c e  f o r  age  g ro u p s  e i g h t  y e a r s  t o  

e i g h t  y e a r s  5 m on ths ,  10-0  t o  1 0 -5 ,  and 10-6  t o  1 0 -1 1 .  

A n a ly s i s  o f  t h e  d a t a ,  d id  n o t  y i e l d  s i g n i f i c a n t  d i f f e r e n c e s  

i n  mean p e rfo rm a n c e  f o r  age  g ro u p s  8 -6  t o  8 -1 1 ,  9 - 0  t o  9 - 5  

and  9 - 6  t o  9 -1 1 •  I t  was i n i t i a l l y  e x p e c te d  t h a t  a s  d e p r i v a ­

t i o n  i n c r e a s e d  t h e r e  would  be a r i s e  i n  t h e  mean d e v e lo p ­

m e n ta l  s c o r e s  o f  a l l  a g e  g ro u p s ,  n o t  j u s t  t h e  t h r e e  men­

t i o n e d .  However, t h i s  d id  n o t  o c c u r .  F u r t h e r  i n v e s t i g a t i o n  

o f  t h e  d a t a  r e v e a l e d  t h e r e  was a n o th e r  f a c t o r  o p e r a t i n g  

w h ich  c o u ld  have  a f f e c t e d  th e  mean s c o r e s  o f  t h e  t h r e e  age 

g ro u p s  t h a t  were n o t  s i g n i f i c a n t l y  d i f f e r e n t .  A b reakdow n o f  

t h e  g ro u p in g s  8 -6  t o  8 - 1 1 ,  9 -0  t o  9 - 5 ,  9 -6  t o  9 - 1 1 ,  i n t o  

w h i t e  and  Negro su b g ro u p s  r e v e a l e d  t h a t  i n  t h e s e  age
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g r o u p in g s ,  t h e  N egro and  w h i te  r e p r e s e n t a t i o n  was n e a r l y  

e q u a l  ( 5 ^  v a r i a t i o n )  i n  b o t h  t h e  above  and l e s s  t h a n  30% 

d e p r i v a t i o n  r a t i o  g ro u p s  o f  c h i l d r e n .  T h is  was n o t  t h e  c a se  

f o r  ag e  g ro u p s  8 -0  t o  8 - 5 ,  10 -0  t o  1 0 -5 ,  and  10-6  t o  1 0 -1 1 .

I n  t h e s e  ag e  g ro u p s  t h e  N egro p o p u l a t i o n  was 16 p e r  c e n t  

g r e a t e r  t h a n  t h e  w h i t e  p o p u l a t i o n  i n  t h e  g r e a t e r  t h a n  50 p e r  

c e n t  d e p r i v a t i o n  r a t i o  g ro u p .  I n  c o n t r a s t  t h e  w h i te  p o p u la ­

t i o n  was 16 p e r  c e n t  l a r g e r  i n  t h e  l e s s  t h a n  50 p e r  c e n t  

d e p r i v a t i o n  r a t i o  g ro u p .

E a r l i e r  i t  was d e m o n s t r a te d  t h a t  d e p r iv e d  Negro 

c h i l d r e n ,  when com pared t o  d e p r iv e d  w h i t e  c h i l d r e n ,  had  

h i g h e r  d e v e lo p m e n ta l  mean s c o r e s  ( l e s s  m a tu re  v i s u a l  m otor 

a b i l i t y ) . T h is  i n c r e a s e d  Negro r e p r e s e n t a t i o n  i n  t h e  be low  

50^ r a t i o  g ro u p in g  and  t h e  c o u n te r  i n c r e a s e  o f  w h i t e  

c h i l d r e n  i n  t h e  above  50^  r a t i o  g ro u p in g  would d e c r e a s e  th e  

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

t h e  r a c e  v a r i a b l e .  T h is  f i n d i n g  i s  c o n s i s t e n t  w i t h  r e s u l t s  

p r e s e n t e d  i n  T a b le  6 .  P o s s i b l e  e q u a l i z a t i o n  o f  t h e  r a c i a l  

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

C om parison  o f  mean d e v e lo p m e n ta l  s c o r e s  o f  c h i l d r e n  

from  s c h o o l s  w i t h  50^  and  73% d e p r i v a t i o n  r a t i o  y i e l d e d  no 

s i g n i f i c a n t  d i f f e r e n c e s .  A r e - e x a m i n a t i o n  o f  t h e  d a t a ,  how­

e v e r ,  c o u ld  y i e l d  r e s u l t s  a g a i n  r e l a t e d  t o  r a c e .

When K o p p itz  n o rm a t iv e  d a t a  was compared a t  e a c h  age 

l e v e l  t o  t h e  d e p r iv e d  and  n o n - d e p r iv e d  c h i l d r e n  o f  t h i s  

s a m p le ,  th e  K o p p itz  mean d e v e lo p m e n ta l  s c o r e s  o f  t h e  d e p r iv e d
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c h i l d r e n  w ere s i g n i f i c a n t l y  d i f f e r e n t  (p = .0 1 )  a t  a l l  age  

l e v e l s  e x c e p t  i n  t h e  8 -0  t o  8 - 5  age  g r o u p in g .  I t  was men­

t i o n e d  e a r l i e r  t h a t  c h i l d r e n  do n o t  u s u a l l y  show m a t u r i t y  o f  

v i s u a l  m o to r  f u n c t i o n i n g  a t  t h i s  a g e .  The mean d e v e lo p ­

m e n ta l  s c o r e  o f  t h e  n o n - d e p r iv e d  c h i l d r e n  o f  t h i s  sam ple  d id  

n o t  d i f f e r  s i g n i f i c a n t l y  from  t h e  K o p p itz  n o r m a t iv e  sa m p le .

E x a m in a t io n  o f  t h e  mean d e v e lo p m e n ta l  s c o r e s  f o r  

b o th  t h e  K o p p itz  n o rm a t iv e  sam ple  and  th e  n o n - d e p r iv e d  

sam ple  o f  t h i s  s tu d y  r e v e a l e d  t h a t  t h e  K o p p itz  d e v e lo p m e n ta l  

mean s c o r e s  d ro p p ed  s t e a d i l y  from  3*7 a t  age  8 y e a r s  t o  1 .5  

a t  age  10 y e a r s  11 m o n th s . The n o n - d e p r iv e d  mean d e v e lo p ­

m e n ta l  s c o r e s  o f  t h i s  sam ple  d ro p p e d  from  2 .9  a t  age  8 y e a r s  

t o  2 .0  a t  ag e  9 y e a r s  5 months and  t h e n  b e g an  t o  r i s e  a g a i n  

from  age  9 y e a r s  6 m onths t o  10 y e a r s  11 m o n th s . The K opp itz  

sam ple  c o n ta in e d  a  c r o s s  c u l t u r a l  r e p r e s e n t a t i o n  fro m  u r b a n ,  

s e m i- u rb a n  and  r u r a l  a r e a s .  No s p e c i f i c  i n f o r m a t i o n  was 

a v a i l a b l e  t o  d e te r m in e  w hat p e r  c e n t  o f  t h e  n o r m a t iv e  sam ple  

w ould  f a l l  i n t o  t h e  d e p r i v a t i o n  c a t e g o r y .  As s t a t e d  e a r l i e r ,  

t h e  n o n - d e p r iv e d  g roup  o f  t h i s  sam ple  h a d  a  t e n  p e r  c e n t  d e - . 

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

t h e  age  g ro u p in g s  9 -6  t o  10-11 c o u ld  h a v e  lo w e re d  th e  mean 

d e v e lo p m e n ta l  s c o r e s ,  t h e r e b y  m aking t h e  sam ple  g ro u p in g s  

more e q u a l  i n  t h e i r  v i s u a l  m otor p e r fo rm a n c e .

I m p l i c a t i o n s  f o r  F u r t h e r  S tudy

Information from the normative data of the Bender and 
Koppitz studies indicated that children are able to copy all
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n i n e  d e s ig n s  s u c c e s s f u l l y  by  th e  age  o f  e l e v e n  y e a r s .  The 

r e s u l t s  o f  t h i s  s tu d y  s u g g e s t  t h a t  d e p r iv e d  Negro and 

C a u c a s ia n  c h i l d r e n ,  r e s p e c t i v e l y ,  have  a one to  f o u r  y e a r  

d e v e lo p m e n ta l  d e f i c i t  i n  v i s u a l  m otor  a b i l i t y .  T h is  s u g g e s t s  

t h a t  n o r m a t iv e  d a t a  s h o u ld  be  o b t a i n e d  t h a t  w ould  p r o v id e  

know ledge a s  t o  when t h e s e  c h i l d r e n  do m a tu re  i n  v i s u a l  m otor 

t a s k s  a s  m easu red  by t h e  B ender G e s t a l t  T e s t . Such in fo rm a ­

t i o n  s h o u ld  be  u s e f u l  i n  making c u r r i c u lu m  changes  t h a t  

would a s s i s t  i n  e l i m i n a t i n g  v i s u a l  m otor d e f i c i t s  t h a t  d e ­

p r i v e d  c h i l d r e n  e x p e r i e n c e .  I n  a d d i t i o n  su c h  i n f o r m a t i o n  

would h ave  i m p l i c a t i o n s  f o r  p s y c h o l o g i s t s  w ork ing  w i th  d e ­

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



CHAPTER V II 

SUMMARY AND CONCLUSIONS

The v i s u a l  m o to r m a t u r a t i o n  l e v e l  o f  884- d e p r iv e d  

and  204- n o n - d e p r iv e d  c h i l d r e n ,  age 8 y e a r s  t o  10 y e a r s  11 

m o n th s ,  were d e te rm in e d  by u s in g  th e  B ender G e s t a l t  T e s t  and 

a p p ly in g  th e  K opp itz  s c o r i n g  sy s te m . S i g n i f i c a n t  d i f f e r e n c e s  

i n  th e  l e v e l  o f  v i s u a l  m o to r  m a t u r a t i o n  w ere found  t o  e x i s t  

b e tw e e n  mean d e v e lo p m e n ta l  s c o r e s  o f  r e s p e c t i v e  d e p r iv e d  

and  n o n - d e p r iv e d  c h i l d r e n  a t  a g e s  8 y e a r s  t o  10 y e a r s  f i v e  

m o n th s .  A l l  d e p r iv e d  c h i l d r e n  age g ro u p s ,  8 -0  t o  1 0 -1 1 ,  

w ere f u r t h e r  d iv id e d  i n t o  w h i t e  and Negro s u b - g r o u p s . A na ly ­

s i s  o f  th e  d a t a  r e v e a l e d  K o p p itz  mean d e v e lo p m e n ta l  s c o r e s  

w ere  s i g n i f i c a n t l y  d i f f e r e n t  a t  a l l  age  l e v e l s  ( p = < . 0 1 ) .

Mean d e v e lo p m e n ta l  s c o r e s  o f  w h i t e  d e p r iv e d  c h i l d r e n  o f  each  

age g ro u p  i n d i c a t e d  t h e y  were f u n c t i o n i n g  a p p r o x im a te ly  one 

y e a r  b e h in d  a t  a l l  age  l e v e l s  when compared to  th e  e q u i v a l e n t  

K o p p itz  n o rm a t iv e  sa m p le .  The d e p r iv e d  Negro c h i l d r e n  o f  

t h i s  sam ple  w ere  f u n c t i o n i n g  a p p r o x im a te ly  f o u r  y e a r s  b e h in d  

t h e  n o rm a t iv e  g roup  o f  t h e  K o p p itz  s tu d y .

When th e  p e rfo rm a n c e  o f  c h i l d r e n  from  s c h o o l s  w i th  

g r e a t e r  t h a n  and l e s s  t h a n  50 p e r  c e n t  d e p r i v a t i o n  r a t i o
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were com pared , t h e r e  w ere  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  mean 

d e v e lo p m e n ta l  s c o r e s  f o r  t h r e e  age g r o u p s ,  8 -0  t o  8 - 5 ,  10-0 

to  1 0 -5 ,  and 1 0 -6  t o  1 0 -1 1 . The d a t a  d i d  n o t  y i e l d  s i g n i f ­

i c a n t  r e s u l t s  a t  age  l e v e l s  8 -6  t o  8 -1 1 ,  9 -0  t o  9 - 5 ,  and  9 -6  

to  9 -1 1 •  R e -e x a m in a t io n  o f  t h e  d a t a  r e v e a l e d  a n  u n e q u a l  

r e p r e s e n t a t i o n  o f  Negro and w h i te  c h i l d r e n  i n  t h e  above and 

be low  50 p e r  c e n t  r a t i o  g r o u p in g s .  P o s s i b l e  e q u a l i z a t i o n  

o f  t h i s  f a c t o r  c o u ld  h a v e  l e d  t o  d i f f e r e n t  r e s u l t s .  Com­

p a r i s o n  o f  K o p p itz  mean d e v e lo p m e n ta l  s c o r e s  o f  c h i l d r e n  

from  s c h o o l s  w i t h  50 p e r  c e n t  and  75 p e r  c e n t  d e p r i v a t i o n  

r a t i o  d id  n o t  y i e l d  s i g n i f i c a n t  d i f f e r e n c e s . R e -e x a m in a t io n  

o f  t h i s  d a t a  c o u ld  y i e l d  r e s u l t s  r e l a t e d  t o  r a c e .

"When K o p p itz  n o rm a t iv e  mean d e v e lo p m e n ta l  s c o r e s  were 

compared a t  e a c h  age  l e v e l  t o  t h e  d e p r iv e d  and  n o n - d e p r iv e d  

mean d e v e lo p m e n ta l  s c o r e s  o f  t h i s  s a m p le ,  th e  K o p p itz  mean 

d e v e lo p m e n ta l  s c o r e s  w ere s i g n i f i c a n t l y  d i f f e r e n t  ( p = ^ . 0 1 )  

from  t h e  d e p r i v e d  d e v e lo p m e n ta l  mean s c o r e s  a t  a l l  age  l e v e l s  

e x c e p t  i n  t h e  8 -0  t o  8 - 5  g r o u p in g s .  The mean d e v e lo p m e n ta l  

s c o r e s  o f  t h e  n o n - d e p r iv e d  c h i l d r e n  o f  t h i s  sam ple  d id  n o t  

d i f f e r  s i g n i f i c a n t l y  fro m  th e  mean d e v e lo p m e n ta l  s c o r e s  o f  

th e  K o p p itz  n o rm a t iv e  sam ple  g ro u p .  T h is  s u g g e s t s  t h e  two 

sam ples  a r e  s i m i l a r .

I n f o r m a t iv e  from  th e  n o rm a t iv e  d a t a  o f  t h e  B ender 

and K o p p itz  s t u d i e s  i n d i c a t e d  t h a t  c h i l d r e n  a r e  a b l e  t o  copy 

a l l  n i n e  d e s ig n s  s u c c e s s f u l l y  by  t h e  a g e  o f  e l e v e n  y e a r s .

The r e s u l t s  o f  t h i s  s tu d y  s u g g e s t  t h a t  d e p r iv e d  Negro and
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C a u c a s ia n  c h i l d r e n ,  r e s p e c t i v e l y ,  h av e  a  one to  f o u r  y e a r  

d e v e lo p m e n ta l  d e f i c i t  i n  v i s u a l  m o to r  a b i l i t y .  T h is  s u g g e s t s  

t h a t  n o rm a t iv e  d a t a  s h o u ld  be  o b t a i n e d  t h a t  would p r o v id e  

know ledge a s  t o  when t h e s e  c h i l d r e n  do m a tu re  i n  v i s u a l  

m o to r t a s k s  a s  m easu red  by  t h e  B en d er  G e s t a l t  T e s t . Such 

i n f o r m a t i o n  s h o u ld  be  u s e f u l  i n  making c u r r i c u lu m  changes  

t h a t  w ould  a s s i s t  i n  e l i m i n a t i n g  v i s u a l  m o to r  d e f i c i t s  t h a t  

d e p r iv e d  c h i l d r e n  e x p e r i e n c e .  I n  a d d i t i o n  su c h  i n f o r m a t i o n  

c o u ld  b e  u t i l i z e d  by  p s y c h o l o g i s t s  w o rk in g  w i th  d e p r iv e d  

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