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CHAPTER I

THE PROBLEM AND D E F I N I T I O N S  OF TERNS TTSED

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

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

o r  of” ram c a n n o t  h e l n  b e  i n "  a f f e c t e d  b y  t h e  c h a n g i n g  s t u d e n t  

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

C h a n g e s  i n  t h i n k i n g  c o n c e r n i n g  t h e  g r o w t h  and d e v e l o p m e n t  

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

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

r e e x a m i n a t i o n  o f  t h e  s c h o o l  s c i e n c e  u r o g r a m .  O f t e n  t h i s  

r e e x a m i n a t i o n  b r i n g s  c h a n g e s ,  c h a n g e s  d e s c r i b e d  b y  J o h n s o n ^  

i n  s u c h  t e r m s  a s :

. . . e x p a n s i o n  o f  s c i e n c e  a t  e l e m e n t a r y  l e v e l s ,
g e n e r a l  s c i e n c e  and h e a l t h  s c i e n c e  a t  j u n i o r  h i g h  
s c h o o l  l e v e l s ,  s c i e n c e  w i t h i n  c o r e  c o u r s e s ,  g e n e r a l  
b i o l o g y  a t  t h e  l o w e r  s e n i o r  h i g h  s c h o o l  l e v e l s ,  and  
v a r i o u s  a t t e m n t s  t o  g e n e r a l i z e  t h e  p h y s i c a l  s c i e n c e s  
a t  t h e  u p p e r  s e n i o r  h i g h  s c h o o l  l e v e l s .

” F l a d i n g s  f r o m  a Common L e a r n i n g s  C o u r s e  I n v o l v i n g  

S c i e n c e , ” ’’M e e t i n g  S t u d e n t s *  N " ' e d s , ” and  ’’E x p e r i e n c e s  i n  

p r o ~ r a m  M o d i f i c a t i o n s  i n  .S c i e n c e ” a r e  t y n i c a l  t o n i c s  b e i n g  

d i s c u s s e d  w h e n e v e r  s c i e n c e  t e a c h e r s  c o n v e n e  t o  d i s c u s s  

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

^ P h i l i p  Ct , J o h n s o n ,  ’’Some  D e v e l o p m e n t s  i n  S c i e n c e  
a c h i n g  a n d  T e s t i n g , ” S c h o o l  S c i e n c e  and ' a t  h cm a t  i e 3 , 

rD d : l T l ,  M a r c h ,  l o T 0 .
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i n  t h e  p r o g r a m  o f  t h e  1 9 5 0  m e e t i n g  o f  t h e  P s y c h o l o g y  a n d  

E d u c a t i o n  s e c t i o n  o f  t h e  I l l i n o i s  S t a t e  A c a d e m y  o f  S c i e n c e .

I n  sor< s c h o o l s ,  p a r t i c u l a r l y  i n  I l l i n o i s ,  t h e  n i n t h  

r r a d e  g e n e r a l  s c i e n c e  c o u r s e  i s  b e i n g  r e p l a c e d  b y  a 

" F r e s h m a n  P r o b l e m s "  c o u r s e .  T h i s  c h a n g e  f o l l o w s  t h e  

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

I .  T"C 'O'-Lil';

S t a t e m e n t  o f  t h e  o ^ o b l e m . I t  i s  t h e  p u r p o s e  o f  t h i s  

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

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

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

s c h o o l  f a c t o r s .

An a t t e m p t  i s  m a d e  t o  i d e n t i f y  a n y  r e l a t i o n s h i p s  

" e t w e e n  t h e  p o s s e s s i o n  and  a c q u i s i t i o n  o f  s c i e n c e  I n f o r ­

m a t i o n  and v a r i a t i o n s  i n  horn? b a c k g r o u n d ,  v a r i a t i o n s  I n  

t e r m s  o f  r u r a l ,  v i l l a g e ,  o r  c i t y  e n v i r o n m e n t  a s  w e l l  a s  

v a r i a t i o n s  i n  t h e  p e n e r ^ l  s o c i a l  and e c o n o m i c  c o n d i t i o n s  

p r e v a i l i n g  w i t h i n  t h e  s t u d e n t s 1 h o m e s .

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

p o s s e s s i o n  and a c q u i s i t i o n  o f  s c i e n c e  i n f o r m a t i o n  i s  e x a m i n e d .

An a t t e m p t  i s  m a d e  t o  e v a l u a t e  t h e  r e l a t i o n s h i p  b e  -  

t w e e n  m e m b e r s h i p  i n  ) | - TT C l u b s  and  I c o u t s  and t h e  p o s s e s s i o n  

and a c q u i s i t i o n  o f  s c i e n c e  i n f o r m a t i o n .



W h e t h e r  o r  n o t  t h o s e  s t u d e n t s  who  r e p o r t  m a r k e d l y  

g r e a t e r  i n t e r e s t  i n  r e a d i n g  s c i e n c e  b o o k s  an d  b o o k s  a b o u t  

s c i e n c e  t e n d  t o  p o s s e s s  a n d  a c q u i r e  m o r e  s c i e n c e  i n f o r ­

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

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

Th e  r e l a t i o n s h i p  b e t w e e n  t h e  amo’i n t  o r s c h o o l  s c i e n c e  

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

and a c q u i s i t i o n  o f  s c i e n c e  i n f o r m a t i o n  i s  e x a m i n e d .

T h i s  s t u d y  w a s  d e s i g n e d  t o  c o n s i d e r  t h e  a m o u n t  o f  

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

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

a c q u i r e d  d u r i n g  t h e  c o u r s e .  T h i s  d e s i g n  w a s  i m p l e m e n t e d  

b y  r i v i n g  a g e n e r a l  s c i e n c e  t e s t  t o  g r o u p s ' o f  s t u d e n t s  

a s  t h e y  e n t e r e d  t h e  n i n t h  m a d e  a n d  t h e n  r e p e a t i n g  w i t h  

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

m a d e .  The  d i f f e r e n c e  b e t w e e n  f i n a l  a nd  i n i t i a l  t e 3 t  

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

g a i n e d  t h r o u g h  t h e  n i n t h  m a d e .

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

t o  t h e  c o n s i d e r a t i o n  o ^  t h e  f a c t o r s  l i s t e d  a b o v e .  The  

a u t h o r  i s  a w q r e  t h a t  o t h e r  i n v e s t i g a t o r s  m i g h t  h a v e  c h o s e n  

o ^ h e r  f  a c t o r s  and h a v e  b e - n  eq-* a!  l y  r e a s o n a b l e  i n  s u s p e c t i n g  

t h e m  o f  a f f e c t i n g  t h e  p o s s e s s i o n  and a c q u i s i t i o n  o f  s c i e n c e  

i n f ' n m s t  i o n  b y  n i n t h  m a d e  s t u d e n t s .



h

Th e  m e a s u r i n g  I n s t r u m e n t  u s e d  i n  t h i s  s t u d y  i m p o s e s  

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

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

i t e m s  on  t h e  H ea d  G e n e r a l  S c i e n c e  T e s t ^  w i l l  b e  i n c l u d e d  i n  

t h i s  i n v e s t i n - a t i o n .  The  a u t h o r  c o n c e d e s  t h a t  ma ny  o f  

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

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

c a t i o n  and m e a s u r e m e n t .

A l t h o u g h  t h e  H ea d  l e s t  i s  d e s c r i b e d  i n  > ~ r e a t e r  d e t a i l  

u n d e r  t h a t  p o r t i o n  o f  t h i s  t h e s i s  e n t i t l e d  " M a t e r i a l s  

U s e d  and U r o u o s  S t u d i e d , "  i t  may be  n o t e d  h e r e  t h a t  t h i s  

l e s t  i s  c o m p o s e d  o f  s e v e n t y - f i v e  m u l t i p l e  c h o i c e  i t e m s .

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

t h a t  a s t u d e n t ’ s  c o r r e c t  r e s p o n s e  h i n g e s  o n  h i s  a b i l i t y  

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

d e v e l o p e d  I n  g e n e r a l  s c i e n c e  t e x t b o o k s  and d i s c u s s e d  i n  

s c i e n c e  c l a s s e s .

Th e  R e a d  T e s t  b e c o m e s  o  r t i c u l a r l y  s u i t e d  i n  s e v e r a l  

w a y 3 t o  a s t u d y  o r t h e  t y p e  r e p o r t e d  i n  t h i s  t h e s i s .  The  

p r e d o m i n a n t  p a t t e r n  u n d e r l ? / i n < T t h e  s t u d e n t s '  r e s p o n s e s  

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

o f  r e s u l t s  o b t a i n e d  f r o m  i t .  R e u a r d l e s 3 o f  w h a t  o t h e r

^ J o h n  U ,  H e a d ,  T h e  R c a d  1 r n r  a 1 Sc  * o n c e  ! e s t  ,  (New  
Y o r k :  W o r l d  B o o k  C o . ,  1 ,!5 0  5 •
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e x p e r i e n c e s  a t e a c h e r  may  c h o o s e  t o  i n c l u d e  i n  h i s  c o u r s e ,  

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

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

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

a c c e n t e d  r e n e r a l  s c i e n c e  t e x t b o o k s .

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

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

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

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

i n t e r n a l  c o n s i s t e n c y  an d  a m in im um  n u m b e r  o f  i t e m s  w i t h  

l o w  d i s c r i m i n a t o r y  r o v ; e r .  O f  t h e  * * o r t y - f i v e  m i n u t e s  

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

m i n i m u m  am oun t  o h  t i m e  i s  s c e n t  a n s w e r i n r  i t e m s  w h i c h  

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

^rorr. t h o s e  who do  n o t .

T h e  i m p o r t s n c e  o f  t h e  p r o b l e m . No s i n g l e  c o u r s e  i n  

t h e  t o t a l  s c i e n c e  o r o m r a m  o f  many  s c h o o l  s y s t e m s  i s  a s  

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

e i t h e r  d u r i n r  t h e  e i o h t h  o r  n i n t h  r r a d e .  I n  "'any s c h o o l s ,  

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

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

common s c i e n c e  e x p e r i e n c e  t o  b e  s h a r e d  by a l l  o f  t h e  s t u d e n t s  

who may  e n r o l  i n  t h e  s c h o o l .  I n  a f e w  c a s e s  t h i s  c o u r s e  i s  

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

t o  g r a d u a t i o n .  I t  i s  i n c r e a s i n g l y  b e c o m i n g  t h e  o n l y  

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

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

t h e  common k n o w l e d g e  o f  o e o p l e  d i r e c t l y  c o n n e c t e d  w i t h  t h e  

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

b e  c i t e d  t o  s u n n o r t  t h e s e  o b s e r v a t i o n s .  I n  t h e  TTn i t ed  

S t a t e s  Or p i c e  o f  E d u c a t i o n  s t u d y  w h i c h  w a s  r e r o u t e d  b y
"3

J o h n s o n -  i n  l n S o ,  d u r l n r  t h e  s c h o o l  y e a r  19i4-7-).p3, " . . .

6 b . 9 p e r c e n t  o f  t h e  n i n t h - c r a d e  n u p l l s  w e r e  e n r o l l e d  I n  

c r o n e r a l  s c i e n c e .  T h i s  sa m e  r e n o r t  i n d i c a t e d  t h a t  " . . .  

d u ^ i n o  t h e  f i r s t  t e r m  o f  1 9 l i 7 - [ | 3 ,  a n u m b e r  e q u a l  t o  7h  . 9  

p e r c e n t  o f  t h e  t e n t h - m a d e  p u p i l s  w e r e  e n r o l l e d  i n  b i o l o p y , " ^  

R e f e r r i n g  t o  t h e  s a m e  s c h o o l  y e a r ,  J o h n s o n  r e p o r t s  f u r t h e r :

S i n c e  t h e  c h e m i s t r y  r u r i l s  c a m e  a l m o s t  e q u a l l y  
f r o m  t h e  e l e v e n t h  and t w e l f t h  m g ^ e s ,  i t  i n  o f  some  
s i g n i f i c a n c e  t o  i n d i c a t e  t h a t  a b o u t  o n e - f i f t h  o f  t h e  
r u r i l s  e n r o l l e d  i n  t h e s e  t r a d e s  r e r r e s e n t e d  t h e  
n u m b e r  e n r o l l e d  i n  c h e m i s t r y .  . . . T h e  n u m b e r  o f
r u r i l s  e n r o l l e d  i n  n h y s i c s  r e p r e s e n t s  a b o u t  1 3 . 3  
p e r c e n t  o f  t h e  n u m b e r  o f  p u p i l s  i n  t h e  e l e v e n t h  and  
t w e l f t h  r r a d e s .

^PbTTl ip C .  J o h n s o n ,  " T h e  a c h i n r  
R i c h  S c h o o l s , "  TTn i t e d  S t a g e s  O f f i c e  o f  
9:1-1% 19 90.

o ^  S c i e n c e  i n  P u b l i c  
Ed u c  a t  i o n  B u i I e t  i n .

^ h o c .  e i t .

^I b l d . .  p p . 1 9 - 1 7
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D a t a  s u p p l i e d  by  t h e  r e g i s t r a r  o f  o n e  o f  t h e  u n i v e r -  

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

d u c t e d  I n d i c a t e  t h a t  S6  p e r  c e n t  o f  t h e  s t u d e n t s  e n t e r i n g  

t h e  u n i v e r s i t y  h a d  t a k e n  t h e  n i n t h  g r a d e  g e n e r a l  s c i e n c e  

c o ,,T,s e  w i t h  o r  w i t h o u t  o t h e r  s c i e n c e s  an d  f o r  1 1  p e r  c e n t  

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

I n  t h e i r  h i g h  s c h o o l  p r o g r a m .  S e v e n t y - f i v e  p e r  c e n t  o f  

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

c o u r s e s ,  end  2 6  n e r  c e n t  h a d  h a d  c o u r s e s  i n  p h y s i c s .  I t  

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

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

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

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

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

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

^ i r l s .  T h r o u g h  h i s  e x p e r i e n c e s  d u r i n g  e a r l i e r  y e a r s  o f  

t e a c h i n g  t h e  g e n e r a l  s c i e n c e  c o u r s e  and 1 - t e r  w h i l e  w o r k i n g  

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

s c h o o l  and c o l l e g e  l e v e l s ,  t h e  a u t h o r  h a s  come  t o  l o o k  

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

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

p o s i t i o n  m i g h t  b e  t h a t  t h e  s t u d e n t s  a r e  s o  Im r e s s i o n a b l e  

a t  t h e  j u n i o r  h i g h  s c h o o l  a^e  a s  t o  a l l o w  t h e i r  w h o l e  l i f e  

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

- - I l l i n o i s  S t a t e  N o r m a l  d i v e r s i t y
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t o  b e  i n f l u e n c e d  b y  e n r o l l m e n t  i n  t h e  ^ e n e r a 1 s c i e n c e  c o u r s e .

E x p r e s s e d  i n  o p e r a t i o n a l  t e r m s ,  t h e  i m p o r t a n c e  o f  

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

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

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

a c c o r d i n g  t o  t h e  e x t e n t  t o  w h i c h  t h e s e  s t u d e n t s  h o v e  

oa^-t  i c i n s t e d  i n  o t h e r  e x p e r i e n c e s  o r i o r  t o  ^ e i n r  e n r o l l e d  

i n  t h e  c o u r s e .

T h e  a u t h o r  b e l i e v e s  t h a t  e a c h  s c h o o l  and e a c h  t e a c h e r  

r i g h t f u l l y  r e t a ' n s  t h e  r e s p o n s i b i l i t y  o f  i n t e r p r e t  in?;  w h a t  

e x n e r l e n c e s  s h a l l  be  m o s t  m e a n t  n^  f u l  t o  e a c h  y o i j p r s t e r  

u n d e r  pu . ld  s n e  e .  T h i s  s t u d y  i n t e n d s  m e r e l y  t o  p r o v i d e  

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

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

p r e t a t i v e  d e c i s i o n s .

L i v l n n -  a s  wo d o  In  a w o r l d  i n  w h i c h  t h e  i m p a c t  o f  

s c i e n c e  o n  e v e n  o u r  m o s t  i n s i g n i f i c a n t  e x p e r i e n c e  i s  b e c o m ­

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

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

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

o f  s c i e n c e  a n d  a p p r o c 1 a t i n r  t h e  f u n c t T o n i n r  o ~  t h e  w h o l e  

s c i e n c e  e n t e  r  p r  i  s  e  .

I I .  D jJI'T r' I T I O N h  OP r) d a  b f’SED 

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



m e a n i n g s  o t h e r *  t h a n  o r d i n a r i l y  a s c r i b e d  t o  t h e m  i n  u s u a l  

’ i s  a ~r e . I t  me:- b e  w e l l ,  t h o u r h ,  t o  o r o v i d e  d e f i n i t i o n s  o f  

t h e s e  t e r m s  a n d ,  i n  a d d i t i o n ,  r e v i e w  t h e  m e a n i n g s  o f  t h e  

s t a t i s t i c 01 f u n c t i o n s  u s e d  i n  t h e  a n a l y s i s  o °  t h e  c a t e .

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

1 .  S t u d  e n t  s f r o m  t h e  “ b e s t ” horn e b a c k g r o u n d s . T h i s  t e r m  

i s  u s e d  i n  c o n n e c t i o n  w i t h  t h e  s o c i a l - e c o n o m i c  home  c o n d i ­

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

a n p r o x i m a t e l y  1 0  p e r  c e n t  o f  t h e i r  s t u d e n t s  whom t h e  t e a c h e r s  

i d e n t i f i e d  a s  com i n n  f r o m  " t h e  k i n d  o f  home t h a t  w o u l d  

r i v e  t h e  s t u d e n t  t h e  b e s t  c h a n c e  t o  a c q u i r e  s c i e n c e  i n f o r -  

r t  ? o n  . u

r>. S t u d e n t  s  f r o m  t h e  "o o o r e  s t " homc b a c k  g r o v m d s .

T h i s  t e r m  i s  u s e d  i n  c o n n e c t i o n  w i t h  t h e  s o c i  e l - e  conorr i c  

h o m e  c o n d i t i o n s  o f  t h e  s t u d e n t s  a l s o  b u t  w i t h  orroos inR;  

m e a n i n e r  t o  t h o s e  d e s c r i b e d  i n  :' l  ” a b o v e .

3 .  S t u d e n t s  w i t h  ) | . -TT Cl ub  e x p e r i e n c e . S t u d e n t s  who  

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

m e m b e r s  o f  t h e  -H C l u b s  f o r  a t  l e a s t  o n e  y e a r .

)).. S t u d e n t  s  w i t h  h 1 mh i n t e r e s t  1 n r e  ad i n r  s c i e n c e  b o o k s . 

3+ i d e n t s  who  i n d i c a t e d  t h a t  t h e y  h a d  r e a d  m o r e  t h a n  f o u r  

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

h .  S t u d e n t s  w i t h  l o w  i n t e r e  s t  i n  read!n , r~  s c  1 e n e e  b o o k s . 

S t u d e n t 3 wh o  i n d i c a t e d  t h a t  t h e y  h a d  r e a d  l e s s  t h a n  t w o  

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



1 0

6 .  S t u d e n t s  wl  t h  r u r a l . v l l 1 a r e ,  c i t y , o r  r t x e d  home  

h a c k e r  u n d s .  S t u d e n t s  who I n d i c a t e d  t h a t  t h e y  h a d  s o e n t  

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

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

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

c o ’T' inr  f r o m  a m i x e d  borne b a c k  a r o u n d .

V. S t u d e n t s  w i t h  S c o u t  e x n e r l e n c e .  S t u d e n t s  w’̂ o i n d i c a ­

t e d  t h a t  t h e y  h a d  b e e n  m e m b e r s  o f  e i t h e r  t h e  B o y  o r  f - i r l  

S c o u t s  f o r  a t  l e a s t  o n e  y e ^ r .

I .  To ta l l  n u m b e r  o f  3Ci e n c e  c l  a s s e s  n e r  w e e  k t h r o u r h  

t h e  6 t h , ^ t h , and ) t h  ftr a d e  s . T h i s  r a t h e r  awkward e " rm e s s i o n  

ma y  he  i n ^ e r n r e t e d  f r o m  t h e  f o l l o w i n g  e x a r n l e .  I f  a s t u d e n t  

r e p o r t e d  t h . ° t  h e  h a d  s c i e n c e  c l a s s e s  t h r e e  d a y s  a w e e k  

t h r o n m  t h e  s i x t h  y r a d e ,  n o n e  t h r o u r r h  t h e  s e v e n t h ,  and  

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

h e  wo'.He be  i d e n t i f i e d  a s  h s v i n r  ho d  a t o t a l  o  ° e i c f h t  

s c i e n c e  c l a s s e s  n e r  w e e k  t h r o u g h  t h e  6 t h ,  7 t h ,  and 6 t h  g r a d e s ,

A_ r e v  l e w  o f  t h e  t  e rm s used ,  i n  t  h e s t a t i s t i c a l  a n a l y s i s

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

a b b r e v i a t i o n s .

1 .  A t t e n u a t  i o n . The  r e d u c t i o n  o f  t h e  c o r r e l a t i o n  

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

t  e s t s .

2 ,  P i s e r  i  a l  C o e f  ° i  c l e n t :  o f  C p r r e l  a t  I o n . The  c o r r e l a ­

t i o n  b e t w e e n  t w o  v a r i a b l e s  o n e  o*' w h i c h ,  f o r  c a l c u l a t i o n
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n u r u o s e s ,  h a s  b e e n  r e d u c e d  t o  two  C 9 t e < - o r i e s .  ( r h i )

3 . B i  a e r i a l  Coe  f  f  i  c I e n t  C o r r e l  a t  i o n  f r o m  W i.de s o r e  ad  

C o s e s . T h e  c o r r e l a t i o n  b e t w e e n  t w o  v a r i a b l e s  o n e  o f  w h i c h ,  

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

and o n l y  t h e  e x t r e m e  m e a s u r e m e n t s  i n  t h e s e  t w o  c a t e g o r i e s  

a r e  c o n s i d e r e d .

l i .  C e n t l l e . A v a l u e  o n  a s c a l e  b e l o w  w h i c h  t h e  s p e c i ­

f i e d  n u m b e r  o f  c a s e s  may b e  e x p e c t e d  t o  f a l l .

9 .  Coe f f  i c i e n t  o f  A1 t e n  a t  i o n . An e s t i m a t e  o f  t'^e 

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

a c o e f f i c i e n t  o r  c o r r e l a t * o n .

6 .  Coe  r f i  c l e n t  o f  C o r r e l a t i o n . A q u a n t i t a t i v e  e x o r e s -  

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

w i t h  v a r i a t i o n s  i n  a r e l a t e d  f a c t o r .  ( r )

7 . Coe f  .fi  c l e n t  o f  De t ,erm i n  a t  i o n . T h e  p r o p o r t  i o n  o f  

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

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

w i t h  i t .

3 .  Coef  f  i c i e n t  o f  Mnl M .n l  e C o r r e l  a t  i o n . T h e  d c m r e e  o f  

c o r r e l a t i o n  b e t w e e n  a d e p e n d e n t  v a r i a b l e  and t w o  o r  m o r e  

o t h e r  v a r i a b l e s  a c t i n p ;  s i m u l t a n e o u s l y .  ( R )

9 .  C o r r e l a t l o n  R a t  i o . An e s t i m a t e  o f  t h e  d e y r e e  o f  

c o r r e l a t i o n  b e t w e e n  t w o  v a r i a b l e s  w ^ i c h  ^ a y  n o t  b e  l i n e a r l y  

r e l a t e d .  ( E t a )
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1 0 .  E x n l  a i n e d  V a r  1 a n c e . 'T’h c  v g l u e  o f  t h e  s q u a r e  c f  t h e  

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

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

• til2JLH* ^ h e  a r i t h m e t i c a l  g v e r p ^ e ,  ( ; ' )

1 2 . M e d l  a n . T h e  n o i n t  on  a s c a l e  o f  a d i s t r i b u t i o n  o f  

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

1 3» N o r m a l  D 1 s t r i b u t i o n . A d i s t r i b u t i o n  o f  m e a s u r e m e n t s  

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

b y  t h e  e q u a t i o n :

N 2
"  T̂T V 2 t t  6 2 5 ^

l h .  Pe a r s o n  P r o d u c t -1 o r i e n t  Cos  f f  i  c l e n t  o f  O o r r e l  a t l o n .

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

v a r i a b l e s .  'T’h i s  m e t h o d  o f  c a l c u l a t i o n  i s  b a s e d  o n  t h e  

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

t h e i r  r e s o e c t i v e  m e a n s .  ( r )

1 3 .  R an me.  A r c u m h  e s t i m a t e  o f  t h e  v a r i a t i o n  w i t h i n  

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

h i g h e s t  e nd  l o w e s t  s c o r e s .

1 6 .  R e r r e  s s i o n  C o e f f i c i e n t . A c o n s t a n t  v a l u e  t h a t  w h e n  

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

v a r i a b l e  w i l l  y i e l d  a sum e q u a l  t c  t h e  m e a n  o f  a c o r r e l a t e d  

i n d e p e n d e n t  v a r i a b l e .  ( h x „r)

1 1 .  R e d n e s s I o n  E q u g t  i o n . An e s t i m a t i n g  e q u a t i o n  b a s e d
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o r  t h e  c o r r e l a t i o n  b e t w e e n  t w o  v a r i a b l e s  and w h i c h  d e s c r i b e s  

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

I d .  S e m i - i n t e r g u e r t 1 1 e R a n p e . One h a l f  o f  t h e  r s n ^ e  

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

1 9 .  S t  and a r d  D e v i  a t  i o n . T h e  s q u a r e  r o o t  o f  t h e  m e a n  o f  

t h e  s q u a r e d  d e v i a t i o n s  o f  m e a s u r e m e n t s  f r o m  t h e i r  m e a n .  ( SD)

2 0 .  S t  and a r d  E r r o r . Ar e s t i m a t e  o f  t h e  d e c r e e  o f

n ■” o b a b i 1 i  t  y  t h a t  a n  o b s e r v e d  m e a s u r e m e n t  i s  a p p l i c a b l e  t o  

t h e  t o t a l  c o p u l a t i o n .

2 1 .  S t  and ard  E r r o r  o o E s t i m a t e .  ^ h e  s q u a r e  r o o t  o r  t h e  

an s q u a r e d  d e v i a t i o n s  o f  e s t i m a t e d  v a l u e s  f r o m  t h e i r

t r u e  v a l u e s .

2 2 .  S t ^ n d a r d  S c o r e . T h e  d e v i a t i o n  b e t w e e n  a r a w  s c o r e  

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

s t a n d a r d  d e v i a t i o n  o f  t h e  d i s t r i b u t i o n .  ( z )

2 3 .  0 1 a 1 1 s  t  i  c a.l S i c n l  f l c a n c e .  An a r b i t r a r i l y  a r r i v e d  

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

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

w i l l  n o t  d e v i a t e  f r o m  t h e  t r u e  v a l u e  w i t h i n  t h e  t o t a l  

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

t h a t  a  q u a n t i t y  w i l l  bo  j u d p e d  s i g n i f i c a n t  o r  i n s i g n i f i c a n t  

a c c o r d i n g  t o  t h e  wt - r a t i o "  t e c h n i q u e .

2hm  T e t r a c h o r 1 c  C o r r e l a t  i o n . The  c o r r e l a t i o n  b e t w e e n  

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

b e e n  r e d u c e d  t o  t w o  c a t e g o r i e s .  ( r | e f )
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^5* T - r a t t o . T h e  r a t i o  b e t w e e n  a q u a n t i t y  a n d  i t s  

s t a n d a r d  e r r o r .  ( t )

2 6 .  T - S c o r e . Any r a w  s c o r e  c o n v e r t e d  t o  t h e  v a l u e  i t  

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

w i t h  a m e a n  o f  5>0 e nd  a s t a n d a r d  d e v i a t i o n  o f  1 0 .

2 7 .  V n e r o l a l n e d  V a r i a n c e .  T h e  d i f f e r e n c e  b e t w e e n  t h e  

t o t a l  v a r i a n c e  and t h e  e x n l a i n e d  v a r i a n c e .

2-3. V a r i a n c e . T h e  m e a n  s q u a r e  o f  t h e  d e v i a t i o n s  o f  t h e  

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

T I .  PRC Z' VI7.ATI0TI O'*' TVF RT1'ATMD3R OF TV F TT-Th.3TS

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

C h a p t e r  IT p r e s e n t s  a r e v i e w  o f  t h e  l i t e r a t u r e  r e l a t e d  

t o  t h e  s u b j e c t  m a t t e r  o f  t h i s  t h e s i s .  T h e  r e v i e w  i s  o r g a n i z e d  

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

s t u d y .

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

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

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

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

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

a nd  o r g a n i z a t i o n  o f  t h e  d a t a .

C h a p t e r  I V ,  t h e  m a j o r  s e c t i o n  o f  t h e  t h e s i s ,  p r e s e n t s  

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

t a t i o n .  P a s i c e l l y ,  t h e  s t u d y  I s  ^ o c u s e d  o n  t h e  i d e n t i f i c a t i o n
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o f  c o n c o m l t f l n c e  o f  f s o t o r s  a n d  t h e  d e t e r m i n a t i o n  o f  e s t i ­

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

t h e  m e m b e r s  o f  w h i c h  d i f f e r  i n  some  r e s p e c t  t o  so m e  f a c t o r ,  

f ' l a o  s h o w  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 s  i n  m e a n  

s c o r e s  o n  t h e  R e a d  T e s t ,  t h i s  i s  u s e d  a s  e v i d e n c e  o f  

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

d i f f e r  and  t h e  a b i l i t y  t o  r e s o o n d  t o  t h e  i t e m s  o n  t h e  R e s d  

T e s t .

D e c r e e s  o f  c o r r e l a t i o n  a r e  i n t e r o r e t e d  a s  d e c r e e s  o f  

c o n e o m i t  a n c e .

I n  a n t i c i p a t i o n  o f  t h i s  t h e s i s  b e i n ^  r e a d  by  r e a d e r s  

w i t h  v a r y i n g  d e c r e e s  o f  e x o e r i e n c e  w i t h  s u c h  d a t a ,  s c o r e s  

a r e  r e p o r t e d  b o t h  I n  t e r m s  o f  r a w  s c o r e s  a n d  s t a n d a r d  

d e v i a t i o n s  a nd  i n  t e r m s  o f  d e v i a t i o n  s c o r e  u n i t s .  C a i n s  

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

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

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

i n p e r p r e t a t i o n s  b a s e d  o n  r a w  s c o r e s  w o u l d  b e  m i s l e a d i n g  

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

m r o u p s  b e i n p :  c o m p a r e d .

S e c t i o n  I o f  C h a n t e r  IV r e p o r t s  t h e  d a t a  o b t a i n e d  f r o m  

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

' F l o r e n c e  L .  C ' o d e n o u r h ,  K e n t  a l  r' e s t i n c  , I t s  s t o r y  , 
P r i n c i p l e s ,  a n d  A o n l i c a t  i o n s , ( N e w  Y o r k :  R i n e h a r t  a n d  C o . ,
19R 9 J /  pp .
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t a u g h t  g e n e r a l  s c i e n c e  i n  t h e  n i n t h  g r a d e .

S e c t i o n  I I  c o n s i d e r s  t h e  d a t a  o b t a i n e d  f r o m  g r o u p s  

d i f f e r i n g ;  i n  i n t e l l i g e n c e .

S e c t i o n  I I I  c o n s i d e r s  t h e  d i f f e r e n c e s  a s s o c i a t e d  w i t h  

d i f f e r e n c e s  i n  s e x .

S e c t i o n  IV r e n o r t s  t h e  d a t a  o b t a i n e d  f r o m  g r o u p s  

d i f f e r i n g  i n  r e s p e c t -  t o  m e m b e r s h i p  i n  S c o u t  o r g a n i z a t i o n s  

a n d  lj.-H C l u b s .  T h e s e  d a t a  p r o v i d e  a t y p i c a l  i l l u s t r a t i o n  

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

e x c l u s i v e  d e g r e e  o f  c o n c o m i t a n c e  b e t w e e n  t w o  f a c t o r s  a c t i n g  

s i m u l t a n e o u s l y  w i t h  s e v e r a l  o t h e r s .

S e c t i o n  V c i t e s  t h e  d a t a  f a t h e r e d  i n  an  a t t e m p t  t o  

e s t i m a t e  t h e  r e l a t i o n s h i p  b e t w e e n  s t u d e n t s '  d e g r e e s  o f  

i n t e r e s t  i n  r e a d i n g  s c i e n c e  b o o k s  a nd  t h e i r  p o s s e s s i o n  

o f  s c i e n c e  i n f o r m a t i o n .

S e c t i o n  V I  ^ e n o r t s  t h e  d a t a  d r a w n  f r o m  g r o u p s  d i f f e r ­

i n g  i n  r e s p e c t  t o  c e r t a i n  ho m e  b a c k g r o u n d  f a c t o r s .

S e c t i o n  V I I ,  t h e  f i n a l  s e c t i o n  o f  t h i s  c h a p t e r ,  r e p o r t s  

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

t i o n  i n  s c i e n c e  t h r o u g h  t h e  s i x t h ,  s e v e n t h ,  a nd  e i g h t h  g r a d e s .

T h e  d a t a  o ^  t h i °  s t u d y  a r e  s u m m a r i z e d ,  s e c t i o n  b y  

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

g e n e r a l i z a t i o n s  w h i c h ,  I n  t h e  m i n d  o ^  t h e  a u t h o r ,  may b e  

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

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

t h i s  i n v e s t i g a t i o n .  T h e s e  q u e s t i o n s ,  d i s c u s s e d  i n  C h a p t e r  

V I ,  m a y  w e l l  i n d i c a t e  t o p i c s  f o r  f u t u r e  s t u d i e s .



CHAPTER I I
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The r e p o r t s  o f  i n v e s t i g a t i o n s  a l r e a d y  c o m p l e t e d  w h i c h  

i n v o l v e  t h e  q u e s t i o n s  e x p l o r e d  i n  t h i s  s t u d y  w i l l  b e  r e f e r r e d  

t o  u n d e r  t h e  f o l l o w i n g  h e a d i n g s :

1 .  E f f e c t  o f  p r e v i o u s  i n s t r u c t i o n  I n  s c i e n c e  u p o n  

a c h i e v e m e n t  i n  s u b s e q u e n t  s c i e n c e  c o u r s e s .

2 .  C o r r e l a t i o n s  b e t w e e n  a c h i e v e m e n t  i n  s c i e n c e  a n d  

i n t e l l i g e n c e •

S .  D i l T e r e n c e s  i n  a c h i e v e m e n t  a s s o c i a t e d  w i t h  m e m b e r s h i p  

i n  s c i e n c e  c l u b s ,  4 - H  C l u b s ,  a n d  b c o u t s .

4 .  D i f f e r e n c e s  I n  a c h i e v e m e n t  a s s o c i a t e d  w i t h  t h e  

s o c i a l - e c o n o m i c  b a c k g r o u n d s  o f  s t u d e n t s .

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

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

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

b e  m a d e  t o  o t h e r  b u t  l e s s  c l o s e l y  r e l a t e d  s t u d i e s .  T h e s e  

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

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

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

g e n e r a l  s c i e n c e  t e x t b o o k s  a n d  b e t w e e n  g e n e r a l  s c i e n c e  a n d  

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



1 9

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

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

t h e  c o u r s e .

E pf e c t  o  f  p r e v i o u s  I n s t r u c t  i o n  i n  g e n e r a l  s c i e n c e  u p o n  

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

c o u r s e s . C r a m e r  u s e d  t h e  P u e h - P o o e n o e ^  G e n e r a l  S c i e n c e  n e s t  

t o  f’ s t h ^ r  d a t a  o n  t w o  ^ r o u p s  o r  s t u d e n t s  i n  t h e  h i m h  s c h o o l s  

o f  K a n s a s  C i t y ,  M i s s o u r i  durintz;  ‘' 9 2 h - 2 9 .  T h e  t w o  c r o u p s  

h a d  t h e  sa m e  m e d i a n  I d .  T h e  y r o  u p  w ' . 1 e h  w a s  t a u g h t  g e n e r a l  

s c i e n c e  t h r o u g h  t h e  n i n t h  c r a d e  s c o r e d  1 2 .U. P o i n t s  h* m'>‘h e r  

( m e d i a n )  o n  ^ o n o  E o f  t h e  t e s t  r i v e n  i n  t h e  s p r i n y  t h a n  

o n  Form A o - i v e n  i n  t h e  b e m i n n i n y  o f  t h e  s c h o o l  y e a r .  T h e  

s e c o n d  y r o u p  t o  w h i c h  n o  '*r: n e r a l  s c i e n c e  w a s  t n u r r h t  s c o r e d

1.3 p o i n t s  h i - h e r  o n  Form  B t h a n  o n  p orm A. T h e r e  w e r e  

1 1 9  i t e m s  o n  t h i s  t e s t .

I n  c o n n e c t i o n  w i t h  t h e  s t a n d a r d i z a t i o n  o f  h i s  G e n e r a l  

S c i e n c e  T e s t  a n d  S c  al  o s ,  I)vornk3 e x p l  o r e d  t h e  d i f f e r e n c e s  

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

— - - -  ■■ ,
W. F .  C r a m e r ,  ” A. S t u d y  o f  Some  A c h i e v e m e n t s  o f  

P u p i l s  i n  t h e  S p e c i a l  S c i e n c e s , n S c i e n c e  E d u c a t i o n ,  l i i S o O P — 
I -7, M a r c h ,  1 ° 3 0 ‘.

p
" G i l e s  v  . P u c h  a nd  H e r b e r t  E .  T>c o e n o e , R u c h - P o o e n o e  

G c n e r a l .  S c i e n c e  T e s t , (N e w  Y o r k :  k ' o r l d  B o o k  C o . , 1 9 2 3 ) .

3 A u r u s t  A.  D v o r a k ,  ” A S t n d v  o r  A c h i  c v e m - c n t  and S u b i e c t  
F a t t e r  i n  G e n e r a l  S c i e n c e ,  G e n e r a 1 S c i e n c e  lu* r t e r l y , 
10:239-310, 367-39-6, lih.■S,-*L'7Ji , ’or:’- 2, ' • : o v m : b e r 7  1925
t h r o u g h  M a y ,  1 9 2 6 .
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p r i o r  s c i e n c e  i n s t r u c t i o n .  H i s  r e s u l t s  a r e  s u m m a r i z e d  i n  

T a b l e  I .  Th e  t o t a l  r m o r e  p o s s i b l e  o n  t h e s e  t e s t s  w a s  3D0 

and  D v o r a k  s t a t e s  t h a t  a d i f f e r e n c e  b e t w e e n  m e d i a n s  o f  

^ o r e  t h a n  3 . 2  i n d i c a t e s  w i t h  p r a c t i c a l  c e r t a i n t y  t h a t  t h e  

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

s e r i e  s .

T h e s e  d a t a  o r D ' o r a k h s  s^ o w t h a t  t h e r e  i s  a t e n d e n c y  

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

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

b i s  i n t e r p r e t a t i o n  i s  t h a t :

. . . t h e  d e c i d e d  s u p e r i o r i t y  o f  a c h i e v e m e n t  on  t h e
n a r t  o f  o u o i l s  w>>o h a d  n o t  t a k e n  G e n e r a l  S c i e n c e  and  
h a v e r e a c h e d  t h e  1 2 t h  ^ r a d e ,  o v e r  t h e  r e s p e c t i v e  m e d i a n s  
o f  t h e i r  3 t h  t r a d e s  h a s  a t  l e a s t  t w o  e x p l a n a t i o n s .
( l ) S c i e n c e s  o t h e r  t h a n  G e n e r a l  S c i e n c e  t a k e n  by  t h e  
o u p i l  h a v e  a c c o u n t e d  f o r  t h i s  ^ r o w t h .  ( 2 ) E l i m . i n a t i o n  
o f  t h e  l e s s  c a p a b l e  p u p i l s  rr.imht a c c o u n t  f o r  a p p a r e n t  
c r o w t h .  T h e  l e t t e r  e x p l a n a t i o n ,  h o w e v e r ,  i s  s u b j e c t  
t o  t w o  c r i t i c ! s m s - - (  a)  The  c o r r e l a t i o n  b e t w e e n  s c o r e s  end  
t i m e  o f  d o i n r  t h e  t e s t ,  w h i c h  u s u a l l y  h a s  a n o s i t i v e  
c o r r e l a t i o n  w i t h  i n t e l l i g e n c e  t e s t  s c o r e s ,  w a s  p r a c t i ­
c a l l y  z e r o ,  and ( b ) l i k e w i s e  t h e  c o r r e l a t i o n  b e t w e e n  
c h r o n o l o g i c a l  a e and s c o r e s  w a s  n e a r  z e r o .  B o t h  
t h e s e  c o r r e l a t i o n s  s'^ow t h a t  t h e  l e s s  c a p a b l e  p u p i l s  
w e r e  i n  t h e  g r o u p s  t a k i n g  t h e  t e s t ,  a t  l e a s t  i n  some  
n u m ber  s •

I n  a d d i t i o n  t o  t h e  i n f e r e n c e s  w h i c h  may b e  d r a w n  f r o m  

t h e  d a t a  o °  D v o r a k  a l r e a d y  c i t e d ,  t h e  f o l l o w i n g  o f  h i s  

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

6 . The  a n n u a l  i n c r e a s e  i n  a c h i e v e m e n t  I n  G e n e r a l  
S c i e n c e  d u e  t o  t e a c h i n g  a s  m e a s u r e d  by  t h e  G e n e r a l

^ I b i d . .  pT Il7!u
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c a s e s  f o r  d i f : t-.r :*:nt  ^ o ? s  o n  Dv o r a k *s

OE FERAL SCIENC.-.  TEST

W i t h  n r i o r  i n s t r u c t -  W i t h o u t  P r i o r  I n  
I o n  i n  O e n e r a l  s t r u c t i o n  i n

O ron n  _____S c.'^enge ^  C e n e r a l  S c i e n c e

3 t h g r a d e g i r l  s 1 3 1 l l l i
9 t h g r  ade g i r l  s 1 5 0 1 2 6

1 0 t h g r a d e g i r l  s 1 5 7 1 3 5
1 1 t h g r a d e g i r l  3 . 1 5 3 1 5 0
1 2 t h g r a d e g i r l  s 1 7 5 1 6 2

3 t h g r a d e b o y s 1 5 5 1 2 7
9 t h g r a d e b o y  s 1 6 2 1 3 5

1 0 t h g r a d e b o y s 1 6 3 1 5 0
1 1 t h g r a d e b o ; / 3 1 3  i 1 7 2
1 2 t h g r a d e b o y  3 1 9 0 1 9 0

( A d a p t e d  Cron A u g u s t  A.  D v o r a k ,  I b i d . , p .  U 6 5 . )
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S c i e n c e  S e e "1 e ,  1 s  s m a l l ,  n a i v e l y  . 3 3 9  P . E .  o r  9 . 3 9  
s c a l e  p o i n t s .  . . . 7 .  T h e r e  i s  a w i d e  v a r i a t i o n  
o r' a c h i e v e m e n t  i n  O e n e r a l  S c i e n c e  am o n e  d i f f e r e n t  
s c h o o l s .  3 .  ^ h e  d i f f e r e n c e  i n  t e s t  p o i n t s  b e t w e e n  
m e d i a n  g r o p e s  o f  t h e  3 t h  ^ r a d e  m i r i l s  who  h a v e  a n d  who  
h a v e  n o t  h a d  O e n e r a l  S c i e n c e ,  i s  e q u a l  t o  t h e  d i f f e r ­
e n c e  b e t w e e n  t h e  m e d i a n  s c o r e s  o f  t h e  9 t h  g r a d e  p u n l l s  
wh o  h a v e  n o t  h a d  O e n e r a l  S c i e n c e .  T h i s  i n d i c a t e s  t h a t  
3 t h  i ^ r a d e  p u n i l s  n r o f i t  a p n r o x i m a t e l y  a s  ^ u c h  by- 
i n s t r u c t i o n  i n  O e n e r a l  S c i e n c e  a s  d o  t h  r r a d e  p u n i l s .
. . • 1 3 *  P e r f o r m a n c e  o n  t h e  O e n e r a l  S c i e n c e  S c a l e
s h o w s  f o r  e a c h  s e x  a d e f i n i t e ,  d i r e c t  r e l a t i o n s h i p  t o  
t h e  n u m b e r  o f  s c i e n c e  c o u r s e s  t h e  r u p i l  h a s  t a k e n .
I k .  Any t w o  o f  t h e  f i v e  g r a d e s  s t u d i e d  s h o w  c o n s i d e r ­
a b l e  o v e r ’l a p o i n ^  o f  a c h i e v e m e n t ,  e v e n  i n  t h e  c a s e  o f  
3 t h  e n d  l ? t h  <~rade p u p i l s . " "

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

T h e  O e n e r a l  S c i e n c e  t e s t  r i v e n  b e f o r e  t h e  s t u d y  o f  
a s u b j e c t ,  rra v e  a  c o r r e l a t i o n  o f  . 6 2  b e t w e e n  t e s t  s c o r e s  
a n d  s c h o o l  m a r k s  f o r  t h e  f i r s t  t w o  q u a r t e r s .  T h i s  
w o !l d  s e e m  t o  i n d i c a t e  t h a t  t h e  a m o u n t  t h a t  p u o i l s  
k n e w  o f  a  s u b j e c t  b e r o r e  s t u d y i n g  i t ,  i s  a n  i m o o r t e n t  
f a c t o r  i n  c o n d  1: t i o n i n  - t h e  a c h i e v e m e n t  w h i c h  t h e y  w i l l  
r e c e i v e  i n  t h e  s u b j e c t  w h e n  +h e y  s t u d ^  i t ,  i f  s c h o o l  
m m r k s  a r e  a n y  m e a s u r e  o p a c h i e v e m e n t .

7
W i l i e r  c o n d u c t e d  a s t u d y  i n  wh* c h  h e  d e s i g n e d  a  t e s t  

o f  t h e  f r e e - r e s p o n s e  t y r e  o r r , ° n ’ z e d  i n  t h r e e  s e c t  i o n s .

T h e r e  w e r e  1 t'J ,  1  6 7 , a n d  1 ’ t e r n s  i n  t h e  t h r e e  s e c t i o n s .

The  9 0 9  i t e m s  w e r e  no c u s e d  o n  c o n c e p t s  c h o s e n  e s  common 

1*0 n i n t h  m n h  g e n e r a l  s c i e n c e  c o u r s e s  o f  s t u d -”-. T h e  t e s t

9 l h l d . , ^ o .  9 3 ° -  I k O .

6 l b l d . ,  u p .  9 3 3 - 9 3k .

^ h i a r l  A. K i l l e r ,  " S c i e n c e  C o n c e r t s  Ac j u i m e d  b y  J u n i o r  
T-* r h  S c h o o l  P e r i l s  P r e v i o u s  t o  E n t e r i n g  a C o u r s e  i n  f e n e r a l  
S c l  ' , c e ,  ( u n p u b l i s h e d  M a s t e r ’ s t h e s i s ,  ' h - i v e r u i t y  o f  l o w s ,  
I o w a  C i t y ,  I o w a ,  1 9 3 1 ) *  1 9 k  r r .
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wa s  ^ i v e n  t o  e i g h t h ,  ^ r sr i e  p u p i l s  a t  t h e  c l o s e  o f  t h e  s c h o o l  

y e a r .  T h e s e  p u n i l s  w e r e  e n r o l l e d  i n  2 3  s c h o o l s  l o c a t e d  i n  

23  c o m m u n i t i e s  and h a d  b e e n  t n u c - h t  no  s c i e n c e  t h r o u g h  t h e  

o i r h t  e l e m e n t a r y  r r ° d e s ,  He o b t a i n e d  s c o r e s  f r o m  9 0 1  

n i m i l  a on s e c t i o n s  o n e  and t w o  and 39-7 s c o p e s  on  s e c t i o n  

t h r e e .

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

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

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

t o  l o w e s t  a b i l i t y - - ( 1 ) P o o d  an d  t h e  Human B o d y ,  ( 2 ) W a t e r ,

( 3 ) A n i m a l  L i ^ e ,  ( h ) 3 t e r s ,  S u n ,  P l a n e t s ,  and H a r t h ,  ( 9 )  Ho at . ,  

C o m b u s t i o n ,  and wu e l ,  ( 6 ) K a t t e r ,  ( 7 ) W e a t h e r  and C l i m a t e ,  

( S ) P l a n t  f i f e ,  ( ° ) H e c h l n e s  f o r  P c i n r  W o r k ,  ( l O ) K e t r i c  S y s t e m ,

( l l ) H a r t h , s A t m o s n h e r e ,  ( 1 2 ) K a f n e t i s m  and H I e c t r i c i t y , 

( l 3 ) 3 o c k s  and S o i l ,  ( l l i . ) L i y h t  an d  i t s  R e l a t i o n  t o  P l s n t  L i f e ,  

end  ( 1 3 ) E n e r g y .

The  r a n k i n g  m e t h o d  u s e d  b y  K i l l e r  t o  r e u o r t  h i s  f i n d i n - * s  

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

^ i s  d a t a ,  t h e r e f o r ,  w e r e  r e w o r k e d  t o w a r d  d e t e r m i n i n g  t h e  

n e r  c e n t  o f  n o s s i b l c  c o r r e c t  " e s ^ o n s o s  r e c e i v e d  f r om  e a c h  

o f  t h e  f i f t e e n  m r o u n s  o f  i t e m s  i n  t h e  t h r e e  t e s t s .  T h e s e  

v a l u e s  a r e  p r e s e n t e d  i n  T a b l e  I I .

T h e s e  d a t a  sh o w  b u t  s l i g h t  d i  ’a g r e e m e n t  w i t h  t h e  r a n k  

o r d e r  e s t a b l i s h e d  b y  K i l l e r  a n d ,  i n  a d d i t i o n ,  p r o v i d e  an  

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

A PORTION 0 T-' MILLER »S DATA RECALCULATED TO SHOW PER CE'T  
OF POSSIBLE CORRECT ANSWERS TO FIFTEEN ORO rPS

0 ^  ITT? S

^  o f  p o s s i b l e  Number* o f
O r o u p  c o r r e c t  a n s w e r s  R an k  I t e m s  I n  " r o u p

F o o d  and t h e  b o d y 3 3 . 2 1 3 2
A n i m a l l i f e 3 1 . 0 2 ko
W a t e r 2 3 . 1 3 31
B e a t , com b u s t  i o n , f u e l 2 2 . 3 k 5 9
S t  a r  s , s u n ,  r>1 a n e t s , e t c . 2 1  . 3 6 0
We a t h e r  and d i m  a t 0 I d  2 6 2 6
E a c h i n e s  r o r  d o I n " w o r k 1 3 . 3 7 -> 9
l e t r i c s y s t e m 1 3 . 9 . ) 3
K a t t e r 1 3 . 3 9 2 7
E a r t h 1 s a t m o s p h e r e 1 3 . 1 1 0 k l
PI  a n t 1 i  he 1 2 . 3 11 h i
E o s n e t i s m  and e l e c t r i c i t y 1 1 . 3 1 2 39
L i " h t 1 1  J i 1 3 33
R o c k s and s o i l 1 1 .  3 1 U 3 0
E n e r g y 6 . 6 1 3 21

( A d a p t e d  f r o m  E a r l  A.  F i l l e r ,  I b i d . .  p u ,  J | . 3 - 5 l . )
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t o  w' i c h  u n t r a i n e d  b e g i n n i n g  n i n t h  ^ r a d e  s t u d e n t s  ma y  b e  

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

s c i e n c e .  I t  i r s y  b e  f u r t h e r  n o t e d  t h a t  t h e  1 1 3  i t e m s  f r o m  

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

o f  p o s s i b l e  c o r r e c t  r e s D o n s e s  o f  2 5 . 9  w h e r e a s  t h e  1 6 3  i t e m s  

f r o m  t h e  e a r t h  s c i e n c e  a r e a  a v e r s  e d  1 7 . 0  o e r  c e n t  c o r r e c t

and t h e  2 3 3  p h y s i c a l  s c i e n c e  i t e m s  a v e r a g e d  1 6 . 2  p e r  c e n t .
3

I n  1 9 3 1  A s h b a u g h  r a v e  t h e  P o w e r s  G e n e r a l  S c i e n c e
9

^ e s t  t o  1 2 li m a t c h e d  o a i r s  o f  s t u d e n t s  e a r l y  i n  t h e  n i n t h  

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

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

i n  t h e  C o l u m b u s ,  O h i o  c i t y  s c h o o l s  w h i l e  i n  t h e  e i g h t h  

a - rad e  w i t h  t h e  o t h e r  s t u d e n t  h a v i n g  c o m e  f r o m  s c h o o l s  

o u t s i d e  o f  C o l u m b u s  i n  w h i c h  n o  s c i e n c e  h a d  b e e n  t a u g h t  

t h r o u g h  t h e  e i g h t h  g r a d e .  T h e  P o w e r s  t e s t  c o n s i s t s  o f  1 0 0  

i t e m s .  T h e  m e d i a n  s c o r e  o f  t h e  C o l u n b u s  s t u d e n t s  w a s  3 9 . 1 .  

A l t h o u g h  t h i s  w a s  6 p o i n t s  h i g h e r  t h a n  t h e m e d i a n  s c o r e  o f  

t h e  o u t - o f - C o l u m b u s  s t u d e n t s  i t  w a s  n o t  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  d i f f e r e n c e  a c c o r d i n g  t o  A s h b a u g h * s  i n t e r p r e ­

t a t i o n .

■—  f t  ■ ■■ —

II .  J .  A s h b a u n h ,  ffn- e n e r a l  O c ’ e n c e  i n  t h e  E i g h t h  G r a d e  
o r  ’T o t , ” S c i e n c e  E d u c a t  i o n , 1 6 : 2 ) i - 2 3 ,  O c t o b e r ,  l c- 3 1 .

9 $ .  R .  p o w e r s ,  P o w e r s  0 e n e r s l  S c i e n c e  T e s t , ( N e w  Y o r k :  
b u r e a u  o f  P u b l i c a t i o n s ,  T e a c h e r s  C o l l e g e ,  C o l i a r . b i a  U n i v e r s i t y ,  
l i  2 7 ) .
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I n  a d d i t i o n  A s h b a u c h .  crave t h e  R” c h - P o p e n o e  G e n e r a l  

S c i e n c e  T e s t  t o  t h e  sam e  p u p i l s .  T h i s  t e s t  c o n s i s t s  o f  

5 0  m u l t i o l e - c h o i c e  a n d  6 5  c o m p l e t i o n  i t e m s .  T h e  m e d i a n  

s c o r e  o f  t h e  C o l u m b u s  s t u d e n t s  o n  t h i s  t e s t  w a s  0 . 7  o f  a 

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

s t u d e n t s .

As  a r e s u l t  o f  h i s  s t u d y  A s h b a u g h  o b s e r v e s  t h a t :

I n  v i e w  o f  t h e s e  f i n d i n g s  a n u m b e r  o f  q u e s t i o n s  
n a y  b e  l e g i t i m a t e l y  r a i s e d .  F i r s t ,  d o e s  t h e  t e s t  
m e a s u r e  k n o w l e d g e  o f  s i g n i f i c a n t  s c i e n c e  m a t e r i a l  w h i c h  
c h i l d r e n  o u g h t  t o  l e a r n ?  S e c o n d ,  s h o u l d  we e x p e c t  
c h i l d r e n  t o  l e a r n  t h i s  m a t e r i a l  m o r e  e f f e c t i v e l y  i n  
a c o u r s e  i n  m e n e r s l  s c i e n c e  t h a n  i n  c o u r s e s  i n  ^ e o ^ r a p h y ,  
p h y s i o l o g y ,  a n d  h y g i e n e ?  T h i r d ,  w a s  t h e  i n f o r m a t i o n  
u n o n  w h i c h  o n e  c r o u p  e x c e l l e d  t h e  o t h ^ r  l e a r n e d  i n  
t h e i r  s c h o o l  w o r k  o r  o u t s i d e  i n  t h e i r  c o n t a c t s  w i t h  
l i f e ?  F o u r t h ,  a r e  t h e r e  d e s i r a b l e  a t t i t u d e s ,  h a b i t s ,  
an d  t h e  l i k e  s e c u r e d  i n  a c o u r s e  i n  g e n e r a l  s c i e n c e  
w h i c h  a r e  n o t  s e c u r e d  i n  o t h e r  c o u r s e s ?  I f  3 0 ,  w h a t  
a r e  t h e y ,  a n d  w h a t  I s  t h e  e v i d e n c e  t h a t  t h e y  h a v e  

• b e e n  a t t a i n e d  i n  " - e n o r s l  s c i e n c e  w c r x ?  F i f t h ,  w h a t  
i s  t h e  v a l u e  o f  a t t i t u d e s  i f  t h e y  do  n o t  b e a r  f r u i t  
I n  a d d i t i o n a l  k n o w l e d g e ?  S i x t h ,  i s  i t  s a f e  t o  a s s u m e  
t h a t  t h e s e  h a b i t s  and a t t i t u d e s  a r e  s e c u r e d  i n  t h e  
r r e n e r a l  s c i e n c e  c o u r s e s  w i t h o u t  o b j e c t i v e  m e a s u r e m e  n t  
t o  p r o v e  t h e i r  e x i s t e n c e . ^

H o w a r d ^  i n  1 9  31 c o n d u c t e d  a  s t u d y  w i t h  I4.OO s e v e n t h  

g r a d e  r u o i l s  i n  w h i c h  h e  u s e d  a 1 0 0  I t e m  t e s t  c o m p o s e d  o f  

5 0  c o m n l e t i o n ,  2 5  t r u e - f a l s e ,  a n d  2 5  m u l t i p l e - c h o i c e  i t e m s .  

T h e  t e s t  w a s  c o m n o s e d  from, t h e  e x p e r i e n c e s  o f  s e v e r a l  g e n e r * - !

s b b a u m h  ,  o£_. c i t . , o .  2 7 .

" ^ L e s t e r  R .  H o w a r d ,  "A S t u d y  o f  t h e  I n i t i a l  S t a t u s  and  
I m p r o v e m e n t  i n  t h e  G e n e r a l  S c i e n c e  K n o w l e d g e  o f  S e v e n t h  
G r a d e  P u n i l s , ” ( u n p u b l i s h e d  F a s t e r ' s  t h e s i s ,  H n i v e r s i t y  o f  
C o l o r a d o ,  B o u l d e r ,  C o l o r a d o ,  1 ° 3 2 ) ,  r?2 p v »
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s c i e n c e  c l  e s s e s .  T h e  s a m e  f o r m  w a s  u s e d  a t  t h e  b e g i n n i n g  

a n d  a t  t h e  e n d  o f  t h e  c o u r s e .  H oward  f o u n d  f i s  s t u d e n t s  

m a k i n g  i n i t i a l  s c o r e s  r a n ^ i n p  b e t w e e n  3 and 5 9  w i t h  t h e  

m e d i a n  s c o r e  f a l l i n m  a t  3 3 * 9 *  T h e  f i n a l  s c o r e s  r n n o e d  

b e t w e e n  27 and 9 9  w i t h  3 2 . 0 7  b e i n r  t h e  m e d i a n .

B77 r e w o r k i n g  v o w s r d ’ s d a t a  i t  w a s  o o s 3 i b l e  t o  s h o w  

t h a t  t h e  5 0  i t e m s  f r o m  t h e  a r e a  o f  l i f e  s c i e n c e  s h o w e d  

h 0 . 5 o e r  c e n t  o f  c o r r e c t  r e s n o n s e s  o n  t h e  i n i t i a l  t e s t  

a n d  ^ 3 . 9  p e r  c e n t  " o r ^ e c t  o n  t h e  f i n a l  t e s t .  T h e  LiO 

o ^ v s i c a l  3 c l 0 r . e e  i t e m s  r e v e a l e d  2 3 . 6  p e r  c e n t  c o r r e c t  

r e s o o n s e s  o n  t h e  i n i ^ i a " !  a n d  '75 . 2  o e ^  c e n t  c o r r e c t  o n  t h e  

^ i n a l  t e s t .

The T h i r d  I o w a  A c a d e m i c  Ever ; . 7- P u n  11 T e s t  i n  O - n e r a l
1 7S c i e n c e  f o r  1 9  31 w a s  u s e d  b y  H a c k  "" t o  c o h e r e  t h e  a c h i e v e ­

m e n t  o f  3 0 0  n i n t h  m r a d e  s t u d e n t s  who h a d  r e c e i v e d  n o  

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

t h e  a c h i e v e m e n t  o f  2 l4.li- s i m i l a r  s t u d e n t s  e x c e p t  t h a t  t h e ; /  

w e r e  t a u g h t  s c i e n c e  t h r o u g h  t h e  n i n t h  g r a d e .  T h e  m e a n  s c o r e  

o f  t h e  f o r m e r  r r o u n  w a s  31 • 9 a n d  f o r  t h e  l a t t e r  nrout> l . j .1 .9 .

A. t - r a t i o  o f  9 . 5 2  i n d i c a t e s  t e e  r e l i s b i l  I t ; /  o f  t h i s  d i f f e r ­

e n c e .  T h e  t e s t  ’used h a d  a m s s i b l e  s c o r e  o f  l i i O .

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

- ^ W a l t e r  H a c k ,  ” A S ^ u d y  o f  I n c i d e n t a l  L e a r n i n g 1 i n  
l o n e r e l  S c i e n c e , ” ( n n n c b l ’ s h ' d  E a s t e r ’ s  t h e s i s ,  H n i v e r s i t y  
o f  I o w ^ ,  I o w a  C i t y ,  I o w a ,  l v 3 2 ) ,  h O n n .
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1 3k n o w l e d g e  p o s s e s s e d  b y  r u r a l  and  c i t y  c h i l d r e n  S c h e u s s  

f o u n d  t h a t  1 51 c h i l d r e n  w i t h  e r i o r  t r a i n i n g  i n  - e n e r d  

s c i e n c e  m ade  a me on s c o r e  o f  1 1 0  o n  a t e s t  o n  w h i c h  Li 6  

c h i l d r e n  w i t h o u t  s u c h  t r a i n i n g  m a d e  a m e a n  s c o r e  o f  1 0 1 . 7 *

S h e  d e s c r i b e s  t h i s  t e s t  a s  c o n s i s t i n g  o f  1 5 6  m u l t i p l e  

r e s r o n s e  o b j e c t i v e  t y p e  i t e m s  i n c l u d i n g  ii-6 b i o l o g y  q u e s t i o n s ,  

2 5  a g r i c u l t u r a l  q u e s t i o n s ,  2lq p h y s i o l o g y  q u e s t i o n s ,  32  

p h y s i c s  q u e s t i o n s ,  1 6  c h e m i s t r y  q u e s t i o n s  and  2 2  q u e s t i o n s  

o f  a m i s c e l l e a n o u s  n a t u r e .  To  e l i m i n a t e  t h e  i n f l u e n c e  o f  

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

w e r e  u s e d  t h a t  t h e  c h i l d r e n  w ^ u l d  b e  a b l e  t o  a n s w e r  t h r o u g h  

t - e i r  own o b s e r v a t i o n s  o f  e n v i r o n m e n t a l  p h e n o m e n a *

N'at t e s o n ^  d e s i " n e d  a t e s t  o f  1 9 9  i t e m s  o f  t h e  f r e e  

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

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

a b t l i t 77 b e i n g  d e f i n e d  a s  b e i n g  f o u n d  i n  e l e m e n t a r y  s c i e n c e  

t e x t b o o k s .  I n  t h i s  t e s t  f o r  t h e  m o s t  n a r t ,  t e c h n i c a l  

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

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

^ a b ( 1 S c h s u s s ,  "A C o m p a r a t i v e  S t u d y  o '0 P r a c t i c a l  
S c i e n t i f i c  K n o w l e d g e  P o s s e s s e d  b y  P r a l  anH C i t y  C h i l d r e n , "
( u n o u b l  i  i h e d  ¥. a s t e r 1 s  t h e s i s ,  I n c  1 ana S t a t e  T e a c h e r s  C o l l e g e ,  
T e r r e  H a u t e ,  I n d i a n a ,  l f;3 6 ) ,  6 6 ^ o .

• ^ H a r v e y  D.  K a t t e s o n ,  "C on e  o t s  o f  S c i e n c e  P o s s e s s e d  
by  P u n i l s  E n t e r i n g  S e v e n t h  C r a d e , "  ( u n p u b l i s h e d  M a s t e r ’ s 
t h e s i s ,  S t a t e  U n i v e r s i t y  o f  I o w a ,  I o w a  C i t y ,  I o w a ,  1 ; 3 ° ) ,  
h 7 p p .
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j u n i o r  h i g h  3 c h o o l  t e x t s  c u r r e n t l y  i n  u s e  a t  t h e  t i m e  t h e  

stud?; -  w a s  d o n e .

T h e  t e s t  w a 3 r i v e n  t o  31f> s t u d e n t s  a s  ^ h e y  e n t e r e d  

t h e  s e v e n t h  r r a d e  i n  a s c h o o l  3y s t e m  i n  w h i c h  t h e  s t u d e n t s  

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

n e r  w e e k  o f  s c i e n c e  i n s t r u c t i o n  i n  - r a d e s  t w o  t h r o -:*h  s i x .

At t h e  same  t i m e  t h e  same  t e s t  w a s  ^ i v e n  t o  2 5 3  s e v e n t h  

g r a d e  s t u d e n t s  a s  t h e y  e n t e r e d  t h e  s e v e n t h  g r a d e  i n  t h r e e  

s c h o o l s  t h a t  h a d  no  f o r m a l  t e a c h i n g  o f  t h e  s u b j e c t ,  an d  

any  s c i e n c e  m a t e r i a l  d i s c u s s e d  i s  i n c i d e n t a l  t o  t h e  t e a c h i n g  

o f  some  o t h e r  s u b j e c t .

T h e  d i v i s i o n s  o f  K s t t e s o n ’ s t e s t  and t h e  o e r  c e n t s  o f  

c o r r e c t  r e s o o n s e s  o f  h i s  g r o u p s  a r e  s own i n  T a b l e  I I I .

Some o f  i a t t e s o n ' s  c o n c l u s i o n s  t h a t  a r e  p a r t i c u l a r l y  

r e l a t e d  t o  t h i s  s t u d y  r e a d :

1 . T h e r e  i s  l i t t l e  d i f f e r e n c e  b e t w e e n  t h e  s c o r e s  
o f  t h e  r u o i l s  w^o w e r e  t a u g h t  c o u r s e s  i n  g e n e r a l  
s c i e n c e  i n  t h e  e l e m e n t a r y  r - r a d e s  and t h o s e  who w e r e  
n o t .  2 .  T h e r e  i s  v e r y  l i t t l e  m a i n  i n  a n y  o f  t h e  
s u b j e c t  m a t t e r  t o n i c s  b e c a u s e  o f  t h e  t e a c h i n g  o f  t h a t  
o a r t i c u l a r  t o o i c .  . . .  6 . ^ h e  t o t a l  a v e r a g e  r a i n  sh ow n  
i'rom t e a c h i n g  g e n e r a l  s c i e n c e  i n  t h e  e l e m e n t a r y  s c h o o l s  

w a s  I4. . I  o e r  c e n t .  . . . 0 . The  a v e r a g e  o e r  c e n t  o f
c o r r e c t  r e s o o n s e s  f o r  t h e  e n t i r e  t e ^ t  w a s  1 7 .  3 »

-t
f o r  o f  s k y  u s e d  t h e  3 r  up 1 1 s  e n r o l  l i n g  i n  t h e  n i n t h

1 ^I b i d . o'o . 3 3 -  3' ; .

^ ^ A r n o l d  J .  B o r o f s k y ,  1,T?o c t o r c  A s s o c i a t e d  w i t h  ^ u ^ i l s  
W ho se  A c h i e v e m e n t  i n  T r a d e  N i n e  S c i e n c e  L i f f e r s  O r e a t l y  
f r o m  t h a t  I n d i c a t e d  b y  T h e i r  L e v e l  o ^  I n t e l l i g e n c e , ” 
( u n o u b l i s h e d  F a s t e r ’ s t h e s i s ,  T! o s t o n  ’Tn i \ ' e r s i t y ,  B o s t o n ,  
M a s s a c h u s e t t s ,  U t a h ) ,  2 3 0 p p .
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t
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p r a d e  g e n e r a l  s c i e n c e  c l a s s e s  i n  o n e  h i p h  s c h o o l  t h r o u g h  t h e  

t h r e e  y e a r s  b e t w e e n  1 9)j.6 and l ' - ’) |9 a s  h i s  e x r e r i m e n t e l  p r o u p .  

On t h e  b a s i s  o f  t h e  O t i s  01 a s s i f l e n t i o n  T e s t ,  h e  d i v i d e d  

t h e s e  p u n i l s  i n t o  f i v e  c r o u p s .  r' h e s e  same  p u n i l s  w e r e  

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

o n  a’ t e a c h e r - m a d e  rre n e r a l  s c i e n c e  a c h i e v e m e n t  t e s t .

Prom t h i s  p r o u p i n p  h e  f o u n d  3 6 n u n i l s  w^.ose  a c h i e v e m e n t  

^ r o u n i n p  p"! a c e d  t h e m  i n  a n  i n t e l l i g e n c e  <mo an i n p  e t  l e a s t  

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

m e n t  f r o i r o i n ^ ,  1 7  b e i n p  h i r h e r  and 19  l o w e r .  E a c h  o f  t h e s e  

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

w e r e  a s s o c i a t e d  w i t h  t h e  a p p a r e n t  d i s c r e p a n c y  b e t w e e n  

a b i l i t y  and a c h i e v e m e n t .

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

s+uidy w a s  B o r o f s k y ' s  o b s e r v a t i o n  t h a t :

. . . i n  s c i e n c e  c o u r s e s  i n  o - r s d e s  s e v e n  a n d  e i ^ h t ,
n o n e  o f  t h e  l o w  a c h i e v e r s ,  b u t  m o r e  t h a n  1 0  p e r  c e n t  
o f  t h e  h i p h  a c h i e v e r s  f u l l e d  t o  p a s s .  On o t h e r  a c h i e v e ­
m e n t  l e v e l s ,  t h e  m a r k s  a c h i e v e d  i n  j u n i o r - h i r h - s c h o o l  
s c i e n c e  b y  t h e  tx^c p r o u p 3 o f  c a s e s  a r e  r o u p . h l y  s i m i l a r .

B e l a t e d  s t  u d i e s  i n v o l  v i n e  c o r r e l a t  i o n  b e t w e e n  a c h i e v e -
1 3c e n t  i n  s c  l e n c e  and i n t e l l i p e n c e . P r u i t t  p a v e  b o t h  ^ o r a s  

o f  t h e  P o w e r s  > n c- r a t  S c i e n c e  T e s t i s  t o  t h e  p u n i l s  i n  e l e v e n

1 7 l b l d . 2 1 0 .

l ^ d a r e n c e  M. P r u i t t ,  " O b j e c t i v e  M e a s u r e m e n t  i n  O ^ e r a l  
S c i e n c e , ” G e n e r a  1 S c i e n c e  Q u a r t e r l y , 1 7 : 9 1 7 - 9 2 1 ' ,  K e y ,  1 9 2 3 . .

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

t he  s c o r e s  h e  o b t a i n e d  a n d  i n t e l l i g e n c e  t o  r a n g e  b e t w e e n  

- . 4 7  =fc . 0 5  a n d  . 3 7  dt . 0 3 .

H e c h t ^ ^  f o u n d  i n  h i s  s t - u d v ,  u s i n f; t e s t s  o f  h i s  own 

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

w i t h  I n t e l l i g e n c e  o f  . 5 6 .

I n  1 9 3 1 ,  a t k i n s o n ^  f o u n d  c o r r e l a t i o n  b e t w e e n  s c o r e s  o f  

119  p u p i l s  o n  e i g h t  t e s t s  o~ t h e  t r u e - f a l s e  t y p e  b a s e d  i n  

p a r t  o n  t h e  c o n t e n t s  o f  t h e  t e x t b o o k s  i n  u s e  a n d  i n  p a r t  

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

i n d i v i d u a l  p r o j e c t s  a n d  s c o r e s  on t h e  i e r m a n  i n t e l l i g e n c e  

t e s t  a s  f o l l o w s :  T h e s e  v a l u e s  w e r e  f o r  a l l  p u p i l s ,  b o y s

an d  g i r l s ,  . 4 6 ,  H . b .  ±  . 0 3 ;  l o r  t h e  b o y s  o n l y ,  . 4 2 ,  H . L .

± .  . 0 7 ;  a n d  f o r  t h e  g i r l s  o n l y  i t  w a s  . 5 1 ,  f . E .  ^  . 0 6 .

The m e a n  o n  t h e  t e s t  u s e d  by  A t k i n s o n  w a s  6 3 . 1 6 .

H o w a r d * ^  f o u n d  t h e  c o r r e l a t i o n  b e t w e e n  a c h i e v e m e n t  

on h i s  1 0 0  i t e m  g e n e r a l  s c i e n c e  t e s t  a n d  i n t e l l i g e n c e  

a s  m e a s u r e d  b y  t h e  O t i s  A d v a n c e d  C r o u p  I n t e l l i g e n c e  T e s t  

t o  b e  . 3 6 4  ±. . 0 4 4  i n  s o  f a r  a s  i n i t i a l  s c i e n c e  k n o w l e d g e

wa s  c o n c e r n e d .  The  c o r r e l a t i o n  b e t w e e n  i n t e l l i g e n c e  a n d  

i m p r o v e m e n t  s c o r e s  w a s  f o u n d  t o  b e  . 4 8  rfc . 0 2 5 4 .

* ^ M i T t d h  ' H e c h t . ' P r o g n o s t i c  P le a s u r e s  o f  a c h i e v e m e n t  i n  
N i n t h - Y e a r  S c i e n c e ,  ( u n p u b l i s h e d  d o c t o r ’ s  u i s s e r t a t i o n ,  
C o r n e l l  u n i v e r s i t y ,  I t h a c a ,  he w  Y o r k ,  1 9 4 1  j

^ C a r r o l l  A t k i n s o n ,  "The  e f f e c t  o f  h e x  d i f f e r e n c e s  i n  
t h e  S t u d y  o f  G e n e r a l  S c i e n c e , "  J o u r n a l  o f  E d u c a t i o n a l  
h e s e a r c h ,  2 4 : 6 1 - 6 6 , J u n e ,  1 9 3 1 .

2 2 ; L e s t e r  n .  H o w a r d ,  o p .  c i t . ,  p .  3 6 .



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

f f e n e r s l  s c i e n c e ,  B a r i s h  J  u s e d  a t e s t  w r i t t e n  and a d m i n i s ­

t e r e d  t v  t h e  " D i v i s i o n  o f  R e s e a r c h  o f  t h e  P h i l a d e l p h i a  C i t y  

S c h o o l s .  T h i s  t e s t  c o n t a i n e d  2 5  b i o l o g y ,  2 5  b i o l o g y  and  

n a t u r e  s t u d y ,  30  c h e m i s t r y ,  and 2 0  m a t h e m a t i c s  i t e m s .

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

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

Th e  i n t e l l i g e n c e  q ' o t i e n t s  o f  h i s  e x p e r i m e n t a l  ^ r o u p  

m e m b e r s  w e r e  d e t e r m i n e d  b y  t h e  P h i l a d e l p h i a  M e n t a l  A b i l i t y  

T e s t .  W i t h  i n t e l l i g e n c e  and a c h i e v e m e n t  t h u s  d e t e r m i n e d ,  

P a r i s h  f o u n d  a c o r r e l a t i o n  o f  . 6 2  A. . 0 3 . P a r i s h  r e f e r r e d  

t o  t w o  s t u d i e s  d o n e  p r i o r  t o  h i s  b y  ’b a r d y ^ -  and T am a ■'rn i  ̂   ̂

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

t e s t  s c o r e s  a n d  i n t e l l i g e n c e  o f  .  5 ^ 9  and  . 5 0 3  r e s p e c t i v e l y .

T h e  f i n d  T nr;s o  f  r  e l  a t e d  s t u d l  e s  r e  m a r d  i n ^  d l  f  f  e r e n c e  s  

i n  a c h l c v e m e n t  a s s o c i a t e d  w i t h  d 1 p f c r e n c e s  i n  s e x . D v o r a k

2 3w 1'11 1 am B a n i s h ,  " C o r r e l a t e s  o f  A b i l i t y  i n  H c m e r a l
S c i e n c e  a s  R e v e a l e d  i n  a S u r v e y  a t  t ^ e  R o o s e v e l t  J u n i o r  H i r h
S c h o o l  o f  P h i l a d e l p h i a , "  ( u n p u b l i s h e d  R a s t e r ’ s  t h e s i s ,  T e m p l e  
Ur:I v e r  s  i t y  , P h i l a d e l p h i a ,  P e n n s y l  var i  a ,  1 9 3 7 ) ,  p p .  2  & 1 3 .

^ J o s e p h  P a r d y ,  "An I n v e s t i g a t i o n  o f  t h e  W r i t t e n  E x a m i n ­
a t i o n  a s  a M e a s u r e  o f  A c h i e v e m e n t  w i t h  P a r t i c u l a r  R e f e r e n c e  
t o  U e n e r a l  S c i e n c e , "  ( u n p u b l i s h e d  D o c t o r ’ s d i s s e r t a t i o n ,  
U n i v e r s i t y  o f  P e n n s y l v a n i a ,  P h i l a d e l n h i a , P e n n s y l v a n i a ,  1 9 2 3 ) »  
c i t e d  b y  W i l l i  a v P a r i s h ,  oja. c l t . , p . 1 2 .

2 5 J o s e p h  T1. T a m a v n i ,  "A S t u d y  o f  t h e  S c i e n c e  S c o n e s  i n
t h e  C a n n e m i e  E x a m i n a t i o n s  o f  1 ° 3 0  a nd  1 9 3 2  a t  n e m n l e  U n i v e r ­
s i t y , "  ( u n p u b l i s h e d  M a s t e r ’ s t h e s i s ,  1 e m p l e  U n i v e r s i t y ,  
P h i l a d e l p h i a ,  ^ c m s y l v a n  l a ,  l a y ,  1.9 3ft-' > c i t e d  b y  W i l l i a m  
P a r i s h ,  o p .  c i t . , p .  1 2 .
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f o u n d  s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  t h e  s c o r e s  o f  b o y s  and  

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

s c i e n c e  t e s t .  T h i s  w a s  c o n s i s t e n t l y  s o  w i t h  a l l  o f  h i s  

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

W h e r e i n  h e  c o r n a r e d  t h e  s c o r e s  o f  h i s  t r a i n e d  g r o u o s  w i t h  

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

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

i n  f a v o r  o f  e i t h e r  s e x .

. . . +:he r a n k  o r d e r s  o f  t h e  i t e m s  f o r  t h e  u n ­
t a u g h t  r - i r l s  a n d  t h e  u n t a u g h t  b o y s  w e r e  m o r e  
a l i k e  t h a n  w e r e  t h e  r a n k  o r d e r  o f  t h e  i t e m s  f o r  
t h e  g i r l  s  b e f o r e  an d  a f t e r  t a k i n ~  G e n e r a l  S c i e n c e .  '

T h e  sa m e  w a s  f o u n d  t o  b e  t r u e  f o r  t h e  b o y s .  T h i s  

n r o n p t e d  t h e  f o l l o w i n g  o b s e r v a t i o n  b y  D v o r a k :

. . . t h a t  n o t  p a r t s  o f  G e n e r a l  S c i e n c e  w e r e
m o r e  d i f f i c u l t  f o r  r i r l s  t h a n  f o r  b o y s  b u t  t h a t  
r e l a t i v e l y  a l 1 o f  G e n e r a l  S c i e n c e  w a s  a s  m u c h  m o r e  
d i f f i c u l t  f o r  r i r l s  t h a n  f o r  b o y s  a s  i s  i n d i c a t e d  
b y  t h e  d i f f e r e n c e  i n  t h e  m e d i a n s . ' -

A t k i n s o n * ^  d i d  n o t  f i n d  s i g n i f i c a n t  d i f f e r e n c e s  

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

i n c l u d e d  i n  h e r  s t u d y .  T h e  d i s t r i b u t i o n  o f  t h e  b o y s  s c o r e s  

d i d ,  h o w e v e r ,  s h o w  a r r e a t e r  s t a n d a r d  d e v i a t i o n  t h a n  d i d  

t h e  d i s t r i b u t i o n  t h e  s c o r e s  o f  t h e  g i r l s .

'0 ^ f  h I d T !  p . $ 3 3 .

? S T h i d  . . n. -3 U f

^ C a r r o l l  A t k i n s o n ,  o n .  c l t . , n .  6 h
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Th e  d a t a  o b t a i n e d  b y  Howard-^0 r e p o r t e d  1 8 0  b o y s  w i t h  a  

m e d i a n  o f  3 3 . ^ 0  o n  t h e  i n i t i a l  t e s t  w h e r e  t h e  ^ i r l s ’ m e d i a n  

w a s  3 1 . 3 )4 .  On t h e  i m p r o v e m e n t  s c o r e  b a s i s  t h e  m i r l s *  

m e d i a n  w a s  I1 6 . 7 6  w h e r e a s  t h e  h o y s ’ m e d i a n  w s s  11 " . 2 3 .  T h e  

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

t h r e e ,  w h e r e a s  t h e  s e c o n d  o r  i m p r o v e m e n t  s c o r e  d i f f e r e n c e  

w a s  n o t .

When H o w a r d  d i v i d e d  h i s  s t u d e n t s  i n t o  t h r e e  g r o u p s  o n  

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

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

i n  T a b l e  I V .

A f t e r  e x a m i n a t i o n  o f  t e n  c o m m o n l y  a d o p t e d  g e n e r ° l  

s c i e n c e  t e x t b o o k s ,  S m i t h  c o m p o s e d  a c o m p l e t i o n  t y p e  t e s t  

c o v e r i n g  t h e  s u b j e c t  m a t t e r  p r e d o m i n a t i n g  i n  t h e s e  t e x t b o o k s .  

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

3 0 0  b o y s  and c r i r l s  i n  s i x  n o r t h e r n  s t a t e s .  He c o n c l u d e d :

H a t e - c i a l  g e n e r a l l y  o v e r e d  i n  b i o l o g y  s h o w s  n o  s e x  
d i f f e r e n c e s  i n  m e n e r a l ,  b u t  t h e  s u b d i v i s i o n s  s h o w  
s l i r h t  d i ^ f e r e n c e s .

P h y s i o r Tr a n h y  m a t e r i a l  s h o w s  n o  s e x  d i f f e r e n c e .

C h e m i s t r y  m a t e r i a l  s h o w s  s i g n i f i c a n t  d i f f e r e n c e  i n  
f a v o r  o f  t h e  b o y s .

P h y s i c s  m a t e r i a l  i s  muc h  e a s i e r  ro r  b o y s  t h a n  f o r  
r  I r i s ,  t h e  m e d i a n  d i f f e r e n c e  o n  s n b t o o i c s  r a n r i  n r  f r o m  
)4 t o  2 2  p e r  c e n t .

^ L e s t e r  R .  H o w a r d , o o .  c j y t .  , p .  y l .
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TABLE IV

SUMMARY OF A PORTION OF HOW ARP’ S DATA R .••JO ARD I NO 
DIFFERENCES OF ACHIEVEMENT ASSOCIATED WITH SEX

I n 11 1  a l  
s c o r e

I m n r o v e m e n t
s c o r e

P e r  n e n t  o f  
i m p r o v e n e n t

* T e r  c e n t  o f  
i m n r o v e -  

r e n t  n o s a i b l

O i r l  s
Hit?h IQ 3 5 .  60 5 2 .  60 1 5 7 . 7 5 2 6 . 5
M i d d l e  IQ 3 1 . 9 0 5 6 . 3 3 111 7 . 1 2 2 1 . 9
Low IQ 2 6 . >1.5 3 0 . 0 0 1 1  3 . 5 - 0 It . 3

T o t a l 3 1 .  3>| 5 6 . 7 6 15 '7. 50 2 1 . 9

B o r  s
HiHh IQ 5 .1 . o o 5.9 .5-0 1 2 0 . 5 0 13 . 2
M i d d l e  IQ. 3>l. 6 6 5 ) i . 5 5 1 2 3 . 5 0 1 5 . 2
L ow IQ 2 5 . 2 5 3 7 . 2 0 1 3 1  . 6 5 1 2 . 5

T o t a l 3 5 . n o 11.5. 2 5 1 2 9 . 3 0 1 5 . 3

■ss-This c o l ’iinn w a s  c a l c u l a t e d  b y  t h e  a u t h o r  o f  t h i s  s t u d y  i n  
t h e  h o n e  o f  m a k i n g  H o w a r d ' s  d a t a  m o r e  r e a d i l y  c o r n e r e d  
w i t h  t h o s e  f r o m  r e l a t e d  s t u d i e s .

( A d a p t e d  f r o m  L e s t e r  R.  H o w a r d ,  ng_. c l t p .  5 2 . )
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T e s u b j e c t  8 3 a w h o l e  i s  much e a s i e r *  f o r  b o y s  t h a n  
f o r  r i r l s . *

32
B a r i s h  f o u n d  n o  s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  t h e  

s c o r e s  o f  t h e  b o y s  and o i r l s  i n c l u d e d  i n  h i s  s t u d y .  He 

f o u n d ,  h o w e v e r ,  a s  d i d  A t k i n s o n - ^ ,  a d i f f e r e n c e  i n  t h e  

s t a n d a r d  d e v i a t i o n s  o f  t h e  t w o  p r r o u o s .  I n  B a r i s h 1 s  s t u d y  

t h e  g i r l s  s h o w e d  t h e  g r e a t e r  v a r i a b i l i t y ,  1 3 . [ 4. a s  c o m o n r e d  

w i t h  l l . I t ,  By a n  a n a l y s i s  o f  B a r i s h 1 s d a t a ,  h o w e v e r ,  i t  

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

o f  1 . 2 .

Work i n  fr w i t h  It3 b o y s  and  U3 r i r l s ,  W o o d s ^ t  c o m n s r e d  t h e  

s c o r e s  o f  t h e  b o y s  w1 t h  t h o s e  o f  t h e  r i r 1 s o n  s e v e n t e e n  

u n i t  t e s t s  d e s i g n e d  t o  a c c o m p a n y  P e i n e r  and B e a u c h a m n 1 s  

E v e r y d a y  P r o b l e m s  i n  S c  I e n c e . The  m e a n  s c o r e  o f  t h e  b o y s  

w a s  f o u n d  t o  b e  1,1 3 6 . 33  and t h e  - I r i s  1 , 1 0 0 . 3 0 .  T h i s  ^ a v e

a d i f f e r e n c e  I n  f a v o r  o f  t h e  b o y s  o f  3 6 . 0 3  w i t h  a t - r a t i o

o f  1.327, P i s s  Woo ds  o b s e r v e d  t h a t :

On o n l y  o n e  o f  t h e  t e s t s ,  t h a t  r e l a t i n g  t o  c l o t h i n g ,
w e r e  t h e  c’l r l s  s u p e r i o r  t o  t h e  bo;, s .  On f i v e  o f  t h e
t e s t s ,  t h o s e  r e l a t i n g  t o  t h e  s t u d y  o f  h e a v e n l y  b o d i e s ,  
w a t e r  s u n n l y ,  comnl  e x  a a c h l n e r y ,  c o r v ’u n i c a t i o n ,  and  
t r a n s n o r t a t i o n , t h e  b o y s  w e r e  s u p e r i o r  t o  t h e  p i r l s .

3 1 v i r t o n  C. S m i t h ,  " S e x  ' I n f e r e n c e s  i n  t h e  S t u d y  o f  
O e n e r  a l  S c i e n c e , ” S c * e n c e  ,  7 3 : 3 0 - 3 7 ,  Jo- "-ary •’ , 19  32«

P a r i s h ,  oo_. c l  t . , p .  6 3 ,

3 3 o a . r r o l l  A t k i n s o n ,  ojc.  c l t . , p .  6 7 .

*̂ !h e l a  O l a n h v r a  W o o d s ,  ” Ser_ PI t ^ r f i c e s  i n  Ach !«• v e m e n t  
and I n t e r e s t s  i n  O e n c r a l  S c i e n c e  end rn ’ r  b - e a r i n p  on t h e  
Cl  s . s s i  f.i c a t i o n  and I n s t r u c t i o n  o f  ?u~' i l  s  ( o n r u i b l  t s h e d  
V a s t e r ' s  t h e s i s ,  TTn I v e r s i t . y  o ' '  C h i c a g o ,  C ^ i o a ’-o ,  1111. ,  1' 3 7 )  ,
^6r>n ,
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On t h e  o t h e r  e l e v e n  t e a t s  t h e  t w o  c r o u u s  w e r e  a b o u t  
e q u a l  I n  a c h i e v e m e n t . 3 5

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

a s s o c i a t e d  w i  t h  m e m b e r s h i p  i n  [j.-N c l u b s , and S c o u t s . O n l y

a f e w  i n v e s t i g a t i o n s  h a v e  b e e n  d o n e  i n  t h i s  a r e a  and  t h e y

d o  n o t  p r o v i d e  a c o n s i s t e n t  p a t t e r n  o f  r e s u l t s .  F a r n u m ' s - ^

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

p a r t i c i p a t i o n  i n  B o y  S c o u t  a c t i v i t i e s  a n d  a c h i e v e m e n t  i n

g e n e r a l  s c i e n c e .  R i s  e x p e r i m e n t a l  g r o u p s  c o n s i s t e d  o f
§

£3  B o y  S c o u t s  a n d  £ 3  n o n - S c o u t s .  T h e  g r o u p s  w e r e  p a r t i a l l y  

m a t c h e d  f o r  i n t e l l i g e n c e  a s  d e t e r m i n e d  b y  t h e  O t i s  S e l f -  

A d m i n i s t e r i n g  l e s t ,  Form B .  F a r n i3m a l s o  u s e d  t h e  m a r k s  

a s s i g n e d  b y  t e a c h e r s  o f  E n r 1 i s h  t o  t h e s e  s t u d e n t s  a s  an  

a d d i t i o n a l  c h e c k  o n  h i s  s t u d y .  A p o r t i o n  o f  h i s  d a t a  a p n e s r s
37

i n  T a b l e  v .

^a r nu m  o b s e r v e d  t h a t  a l t h o a ^  t h e  S c o u t s  l o s t  a r o u n d  

i n  t h e i r  Enmi 1 sh  c o u r s e  t h e y  o p i n e d  i n  t h e i r  n a t u r a l  s c i e n c e  

m a r k s  b e t w e e n  t h e  e i g h t h  and t e n t h  g r a d e s .  An i n t e r p r e t a t i o n  

o f  h i s  d a t a  i s  ma de  m o r e  d i f f i c u l t  d u e  t o  i n c o m p l e t e  m a t c h i n g  

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

3 ^I b i d . ,  ~ .  3 2 .

3^Don E .  F a r n u m ,  11A C o m p a r i s o n  o f  t h e  S u c c e s s  i n  T e n t h  
f r a d e  N a t u r a l  S c i e n c e  o f  E3 Tio y  S t o u t s  a n d  S 3 N o n - S c o u t s  
a s  R e l a t e d  t o  T ^ e i r  S u c c e s s  i n  E i g h t h  ■'"rede N a t u r a l  S c i e n c e , ” 
( u n p u b l i s h e d  N e u t e r ’ s t h e s i s ,  U n i v e r s i t y  o f  i 1c h i c a n ,  Ann  
A r b o r ,  M i c h i g a n ,  1 9 l ; 0 )  ,  ! i7 o p .

3 7 I b i d . , p p .  3 3 - 3 h .
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TAFLE V

A r'ORTION OF' FAR NT IK * S DATA COVPAEINO SCO TT3
AND NON-SCOUTS

S u b j e c t
S c o u t  s '
a v e r a g e

N o n - S c o u t  s ' 
a v e r  arre

Bt .b m a d e  E n r l i s h 2 . 33 2 . 3 3
1 0 t h  p a r a d e  E n g l i s h 2 . 1  9 2 . 0 1
8 t h  g r a d e  n a t u r a l  s c i e n c e 2 . 5 3 2 . 6 3
1 0 t h  g r a d e  n a t u r a l  s c i e n c e 2 . 6 l 2 . I l l

( A d a p t e d  f r o m  D o n  E .  F a r m a n , I b i d . p n , 33 — 3 *1..



1)0

q u o t i e n t  o f  t h e  S c o u t s  b e i n g  2 . 9 8  o o i n t s  h i  " h e r  t h a n  t h e  

n o n - S c o u t s  may  h a v e  b e e n  s i g n i f i c a n t l y  r e l a t e d  t o  t h e  

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

p arnum c i t e s  t h e  a d d i t i o n a l  s t u d i e s  o f  R i d e n o u r - ' ' ,

F a r n s w o r t h ^ ,  M o n s o n ^ ,  and W y l a n d ^ *  r e 3 1 , ^ s

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

Th e  S c o u t s  e x c e l l  i n  a c h i e v e m e n t  b u t  a t  t h e  same  t i m e  i t

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

i n t e l l i g e n c e ,  a f a c t o r  t h a t  h a s  a l r e a d y  b e e n  sh o w n  t o  b e a r

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

I n  K o n s o n 1 s ^  s t u d y  h e  u s e d  l 6 l  n a i r s  m a t c h e d  i n  a r c ,  m e n t a l

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

U n d e r  t h e s e  c o n d i t i o n s  h e  f o u n d  a d i f f e r e n c e  i n  t h e  f a v o r

3 8 o o r d o n  N .  R i d e n o u r ,  "Roy  S c o u t s  v e r s u s  N o n - B o y  S c o u t s  
i n  S c h o o l , ” ( ’u n p u b l i s h e d  m a n u s c r i p t  I n  t h e  ^ i l e s  o f  t h e  B o y  
S c o u t s  o f  A m e r i c a ,  1 9 2 5 ) ,  c i t e d  by F ar n ur r , on..  c i  t . ,  p .  1 0 .

3 9 p h i l o  T .  ]iln « n s w o r t h ,  " U n p u b l i s h e d  Stu*dy by  t h e  S u p e r ­
v i s o r  o f  ^rarrr  p.r G r a d e s - a n d  J u n i o r  R i c h  S c h o o l s  o f  O r a n i t e  
S c h o o l  D i s t r i c t , "  S a l t  L a k e  C i t y ,  1 9 1 2 ,  c i t e d  b y  F a r n u m ,  
o p . c i t . ,  p . 1 1 .

^ A l b e r t  R.  M o r s o n ,  "The  F f f e c t  o f  P a r t i c i p a t i o n  
I n  Boy  S c o u t  V/ork on S c h o o l  R e c o r d s ,  L e a d e r s h i p ,  P a r t i c i p a t i o n  
i n  S t u d e n t  A c t i v i t i e s ,  and D e v e l o p m e n t  I n  C h a r a c t e r , "  ( u n ­
p u b l i s h e d  R a s t e r ’ s  11 16 5 13 , U n i v e r s i t y  o f  D i ’- c n e s o t a ,  f' i n n e a n o l  i s ,  
M i n n e s o t a ,  1 9 3 5 ) ,  c i t e d  by  F a r n u m ,  o p . c i t . ,  p .  l U .

J l l R a y  0 .  V / y l a u d ,  S c o u t  i n g  i n  t h e  S c h o o l  s . (New Y o r k :  
C o l u m b i a  i n ’ v e r s ’ t y  R r e s s , 1 9  3 U T 7  c i t e d  bv  Farnum , o n .  c 1 t . , 
n .  1 5 .

■ k o n s o n ,  ojn. c i t . m



k-1
o f  t h e  S c o u t s ,  a d i f f e r e n c e  t h a t  6 6  c h a n c e s  i n  1 0 0  w o u l d  

b e  t r u e  d i f f e r e n c e  m r e a t e r  t h a n  z e r o .

P r i o r  s t u d i e s  c o n c e r n e d  w i t h  d i f f e r e n c e s  i n  a c h i e v e ­

m e n t  i n  n-ener  a l  s c i e n c e  a s s o c i a t e d  w i t h  t h e  s o c i a l - e c o n o m i c  

b a c k g r o u n d s  o f  s t u d e n t s .  When H a c k ^  u s e d  t h e  T h i r d  I o w a  

A c a d e m i c  E v e r y - P u n i l  T e s t  i n  G e n e r a l  S c i e n c e  f o r  1 6 3 1  i n  

h i s  i n v e s t i g a t i o n  h e  f o u n d  no  s i g n i f i c a n t  d i f f e r e n c e s  

b e t w e e n  t h e  s c o r e s  o f  r u r a l  a n d  u r b a n  s t u d e n t s .  T h i s  w a 3 

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

s c i e n c e  t h r o u g h  t h e  n i n t h  g r a d e  and t h o s e  w i t h o u t .

I n  c o n n e c t i o n  w i t h  ^ o w a r d ’ s ^-1 s t u d y  i n v o l v i n g  s e v e n t h  

g r a d e  n u n i l s  ho  d i v i d e d  t h e  p u p i l s  i n t o  t w o  s o c i o - e c o n o m i c  

g r o u n s .  He i d e n t i f i e d  t h e  g r o u p  o f  h i g h e r  s t a t u s  a s  t h e  

s u b s i s t e n c e  g r o u p  a n d  t h e  l o w e r  a s  t h e  p o v e r t y  g r o u p .  Some  

o f  h i s  d a t a  w h i c h  a r e  r e l a t e d  t o  t h i s  a r e a  o f  t h e  s t u d y  

a r e  t h a t  t h e  i n i t i a l  s c o r e s  o f  t h e  l h 9 s t u d e n t s  i n  t h e  

p o v e r t y  g r o u p  ha d  a m e d i a n  s c o r e  o f  2 8 . 7 3  w h e r e a s  t h e  2 6 9  

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

o f  35* 26). The  t - r a t  t o  f o r  t h i s  d i f f e r e n c e  b e i n g  7 . 9 6 .  On 

an  I m p r o v e m e n t  b a s i s ,  t h e  c a n  n a r r o w e d  w i t h  h i .  38  and  [ ; 7 . 0 h  

r e p r e s e n t i n g  t h e  m e d i a n s .  Th e  t - r a t i o  ^or  t h e  d i f f e r e n c e  

b e i n g  2 . 8 !.;.

^ ^ V ' a l t e r  H a c k ,  o r ,  c i t . ,  n r .  11 and 3 2 .

^‘' H o w a r d ,  ojd. c i t . , n .  !j 6 .

A
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When H owa rd  c o m p a r e d  t h e  s c o r e s  o f  t h e  n o v e r t v  and

s u b s i s t e n c e  c r o u p s  i n  t h e  u p p e r  a b i l i t y  ( I I  p e r c e n t i l e

r a n k s  a b o v e  6 0 )  t h e  d i f f e r e n c e  i n  f a v o r  o f  t h e  s u b s i s t e n c e

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

a b i l i t y  r r o u p  an d  l o w e r  IQ, a b i l i t y  c r o u p  w e r e  s t i l l  i n

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

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

d i f f e r e n c e s  n r o v i n p  t o  b e  . 1 7 7  and  . 7 U 5 .

H o w a r d  a l s o  c r o u p e d  h i s  s t u d e n t s  a c c o r d i n g  t o  t h e

o c c u p a t i o n a l  l e v e l  o f  t h e  f a t h e r  b y  a m e t h o d  s u r r e s t e d  b y  
) r0^ p u s s i p .  'd  T h e  c r o u p s  r e p r e s e n t e d  f i v e  l e v e l s  o f  o c c u p a ­

t i o n a l  s t a t u s .  On t h e  i n i t i a l  t e s t  w i t h  m e d i a n  s c o r e s  

r a n - i n ^  a r o u n d  3 0  t h e  d i f f e r e n c e s  b e t w e e n  a n y  s u c c e s s i v e  

l e v e l s  o f  o c c u p a t i o n a l  s t a t u s  r a n r e  b e t w e e n  1 . 5  a nd  

w i t h  c o r r e s p o n d i n g  t - r a t i o s  b e t w e e n  1 . 2  and 3 . 1 .  The  

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

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

b e t w e e n  m e d i a n s  o f  h . 3 6  w a s  f o u n d  w i t h  a t - r a t i o  o f  ) y . 3 5 .

I n  g e n e r a l , t h e  sam e  d e c r e e  o ^  d i f f e r e n c e s  a nd  r e l i a b i l i t y  

w a s  m a i n t a i n e d  w h e n  t h e  i m p r o v e m e n t  s c o r e s  w e r e  r i v e n  t h e  

same  a n a l y s i s .

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

 y z ---------------------
F r a n k  W. T a u s s i r r ,  P r i n c  l o l  e s  o f  i i c o n o m t  c 3 t V o l u m e  I I ,

(N e w  Y o r k :  M a c m i l l a n  C o . ^  1 9 1 1 )  , p n . 1 3li — 1 1 2 ,  c i t e d  b y
H o w a r d ,  i b i d .  ,  p .  It9*
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r e p o r t ,  S c h a u s s ^  f o u n d  c o u n t r y  c h i l d r e n  m a d e  a  m e a n  s c o r e  

o f  1 1 2 . 3 5  a s  c o m p a r e d  w i t h  a  m e a n  s c o r e  o f  1 0 6 . 5  e s t a b ­

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

s h o w  a t - r a t i o  o f  3 . 3 Jl • T h e  m a g n i t u d e  o f  t h i s  d i f f e r e n c e  

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

e n j o y e d  a  1 . 3 5  d i f f e r e n c e  i n  m e a n  a s  d e t e r m i n e d  b y  t h e  

O t i s  t e s t .  M i s s  S c h a u s s  r e p o r t e d  t h a t  t h e  c o u n t r y  c h i l d r e n  

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

p h y s i o l o g y ,  a n d  a g r i c u l t u r a l  q u e s t i o n s .  No r e l i a b l e  

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

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

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

B a r i s t i 1^  i n  h i s  s t u d y  d i v i d e d  h i s  s t u d e n t s  i n t o  f i v e  

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

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

t h i s  o r d e r :  p r o f e s s i o n a l ,  b u s i n e s s - c l e r i c a l ,  s k i l l e d

l a b o r ,  a n d  u n s k i l l e d  l a b o r .  W h e n  r a n k e d  i n  t h e  o r d e r  o f  

m e a n  s c i e n c e  s c o r e  a  s m i l i a r  o r d e r  a p p e a r e d  e x c e p t  s k i l l e d  

l a b o r  a n d  s e m i - s k i l l e d  l a b o r  w e r e  i n t e r c h a n g e d .  H i s  g r o u p s  

w e r e  s m a l l ,  b e t w e e n  1 0  a n d  5h * a n d  t h e  d i f f e r e n c e s  I n  1 ^  

p o i n t s  b e t w e e n  t h e  h i g h  a n d  1 o\< " r o u p s  w a s  l e s s  t h a n  1 2 .

T h e  g r e a t e s t  d i f f e r e n c e  b e t w e e n  m e a n  s c i e n c e  s c o r e s  w a s  1 3 .  5 0 .

^ % o h a u s s , o p .  c i t . , p .  2 7 -

^ ^ B a r i s h ,  o p . c i t . ,  p .  7U-

A
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By t h e  u s e  o f  q u e s t i o n n a i r e s ,  c o n s u l t  a t i o n s ,  and  

i n t e r v i e w s ,  . T o K n s o n ^  w a s  a b l e  t o  r a t h e r  e x t e n s i v e  d a t a  

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

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

s c i e n c e .  A l t h o u g h  h i s  s t u d y  w a s  l i m i t e d  t o  t h e  s t u d e n t s  

i n  g r a d e s  s e v e n ,  e i g h t ,  and n i n e  i n  o n e  W a s h i n g t o n ,  D.  C.  

s c h o o l ,  some  1 , ^ 0 0  p u p i l s  b e c a m e  I n v o l v e d .  A p p r o x i m a t e l y  

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

a t e d  r e g a r d i n g  t h e  r e l a t i o n s  o f  s u c h  v a r i a b l e s  a s  ( 1 ) i n t e l l i ­

g e n c e  q u o t i e n t s  a n d  t h e  k i n d  a nd  n u m b e r  o f  c o n t a c t s  w i t h  

i n d u s t r i e s  and i n s i i t u t i o n s  o "  a s c i e n t i f i c  n a t u r e ,

( P) s o c i o - e c o n o m i c  s t a t u s  o f  t h e - p u n  1.1 a and t h e  k i n d  and  

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

s c i e n t i f i c  n a t u r e ,  ( 3 ) s c i e n c e  m a r k s  an d  c o n t a c t s  w i t h  

i n s t i t u t i o n s  and  i n d u s t r i e s  a s  i n  2 and 3 > ( h ) i n t e l l i g e n c e  

q u o t i e n t s  a n d  k i n d s  and n u m b e r  o f  c o n t a c t s  w i t h  m o v i e s  

and  r a d i o  p r o g r a m s ,  ( 6 ) s c i e n c e  m a r k s  and c o n t a c t s  w i t h  r a d i o  

and m o v i e s  a s  i n  'S and  6 ,  ( 7)  i n t e l l i g e n c e  q u o t i e n t s  a n d  

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

and b o o k s  d e v o t e d  t o  s c i e n c e ,  ( 1 ) s o c i o - e c o n o m i c  s t a t u s  and  

c o n t a c t s  w i t h  r e f e r e n c e s  a s  i n  7 ,  ( 9 ) s c i e n c e  m a r k s  a n d  

r e f e r e n c e s  a s  i n  7 ,  ( 1 0 ) I n t e l  1 i ^ e n c e  q u o t i e n t s ,  ( l l ) s o c i o -

i  t h  C. TuUn3 o n ,  " O u t - o f - S c h o o l  S c i e n c e  E x n c r i e n c e s  
o f  p u o i l s  i n  t h e  Three  O r a d e s  o f  J u n i o r  TTi^h S c h o o l , "  ( n o u b -  
l i s h e d  F a s t e r 1 s t h e s i s ,  O e o r g e  b a s h i n r r t o n  h n i v e r j i t y ,  
W a s h i n g t o n ,  B .  C.  , 1 9 ) i l ) ,  p .



e c o n o m i c  s t a t u s ,  and  ( 1 2 ) s c i e n c e  m a r k s  an d  k i n d s  a nd  n u m be r

o f  c o n t a c t s  w i t h  home  e x p e r i e n c e s  o f  a s c i e n t i f i c  n a t u r e .

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

t i o n  c o e f f i c i e n t s  o n l y  a v e r y  f e w  o f  w h i c h  w e n t  a b o v e  . 2 0  

and n e a r l y  t h r e e - f o u r t h s  o f  w h i c h  w e r e  l e s s  t h a n  £. . 1 0 , 

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

The  e n v i r o n m e n t ,  r i c h  o r  o o o r  i n  o p p o r t u n i t i e s ,  
c a n n o t  b e  u s e d  t o  p r e d i c t  t h e  r i c h n e s s  o r  d L r t h  o f  
t h e  e x p e r i e n t i a l  b a c k g r o u n d  a s  f a r  a s  s c i e n c e  i s  
c o n c e r n e d .  . . .  T h e  o p p o r t u n i t i e s  f o r  s c i e n c e  
e x p e r i e n c e s  s e e m  t o  b e  i n d e p e n d e n t  o f  t h e  s o c i o ­
e c o n o m i c  s t a t u s  o f  t h e  home and se e m  t o  b e  p a r t i c i ­
p a t e d  i n  n e a r l y  e q u a l l y  h y  c h i l d r e n  o f  a l l  l e v e l s  
o ^  s o c i o - e c o n o m i c  s t a t u s  and i n t e l l i g e n c e .  . . .
T h o s e  p u n i l s  w i t h  l o w  s c i e n c e  m i r k s  a r e  a s  l i k e l y  
t o  h a v e  e x p e r i e n c e d  a l a r r e  n u m be r  o f  c o n t a c t s  w i t h

a s  h a v e  t h o s e  o u n i l s  w i t h

A g r e a t e r  p e r c e n t  a r e  o f  t h e  l o w  a c h i e v e r s  t h a n  o f  
t h e  hirrh a c h i e v e r s  w e r e  b o r n  i n  t h e  t o w n  i n  w h i c h  
t h e y  now l i v e .  . . .  A g r e a t e r  p e r c e n t  a r e  o f  b r o k e n  
h o m e s  i s  f o u n d  among t h e  l o w  a c h i e v e r s  t h a n  among  
t h e  h i g h  a c h i e v e r s .  T h e r e  a r e  n o  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  e d u c a t i o n  w h i c h  t h e  p a r e n t s  o f  t h e  c a s e s  
r e c e i v e d ,  n o r  i n  t h e  c l a s s e s  o f  o c c u p a t i o n s  i n  w h i c h  
t h e  f a t h e r s  o f  t h e  c a s e s  a r e  e n r a g e d .  . . . T h e  l o w
a c h i e v e r s  a s  a r r o u n  l i v e  i n  s i  i r h t l y  b e t t e r  n e i g h ­
b o r h o o d s .  A g r e a t e r  p e r c e n t  a :~"e o f  t h e  p a r e n t s  o f  t h e  
b i r h  a c h i e v e r s  t h a n  t h e  p a r e n t s  o f  t ^ e  l o w  a c h i e v e r s  
own t h e i r  own h o m e s  and s n e a k  a f o r e i g n  l a n g u a g e  a t  
h o m e .  Th e  a v e r s ’e n u m b e r  o f  b o o k s  i n  t h e  h o m e s  o f  t h e

h o r o f s k y  b y  u s i n g  h i s  " c a s e  s t u d y ” a' p n o a c h  e o n e l u d

t h a t
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h i g h  a c h i e v e r s  i s  a p p r o x i m a t e l y  e q u a l  t o  t h e  a v e r a g e  
n u m b e r  o f  b o o k s  i n  t h e  h o m e s  o f  t h e  l o w  a c h i e v e r s .

I n  a n  i n v e s t i g a t i o n  o f  t h e  o u t - o f - s c h o o l  a c t i v i t i e s  

o f  . j u n i o r  h i g h  s c h o o l  m r o i l s ,  C r e s s r n a n  c o n c l u d e d  t h a t :

Lt. T h e  g e n e r a l  a g r e e m e n t  o f  c h o i c e s  o  ̂ a c t i v e ' t i e s  
m"de  b y  o u o i l s  o f  d i f f e r e n t  i n t e l l i g e n c e  l e v e l s  i n d i ­
c a t e s  t h a t  i n t e l l i g e n c e  i s  n o t  an  i m p o r t a n t  f a c t o r  
i n  d e t e r m i n i n g  t h e  c h o i c e  o f  an  a c t i v i t y .  . . . 9 .  T h e
g e n e r a l  a g r e e m e n t  o f  c h o i c e s  o f  a c t i v i t i e s  made  b y  
o u r i l s  o f  d i f f e r e n t  s o c i o - e c o n o m i c  s t a t u s  i n d i c a t e s  
t h a t  s o c i o - e c o n o m i c  s t a t u s  i s  n o t ^ a n  i m p o r t a n t  f a c t o r  
i n  m a k i n g  a c h o i c e  o f  a c t i v i t i e s . -

P r i o r  r e s e a r c h  e x p l o r i n g  m i s c e l l e a n o u s  q u e s t i o n s  r e l a t  ed

t o  t h e  c o n t e n t  o f  t h i s  s t u d y . L e k e r  . found t h a t ,  s t u d e n t s  w^o

t o o k  g e n e r a l  s c i e n c e  w i l l  ,T. . . ^ a v e  a l r e a d y  h a d  3

o f  t h e  b i o l o g y ,  2y9> o f  t h e  c h e m i s t r y ,  en d  I d . b .  , o f  t h e  p h y s ' c s

5 3t h a t  i s  b e i n g  o f f e r e d  b y  t h e  t e a c h e r .

T h e  f o l l o w i n g  o b s e r v a t i o n  o f  P o s t e r ' s  i s  b a s e d  o n  a 

r e s e a r c h  n r o  j e c t  c o m n l e t e d  i n  19ij.O.

A s t u d y  o f  t h e  s u b j e c t  c o n t e n t  o f  t h e  m a t e r i a l  
p r e s e n t e d  i n  s e r i e s  t e x t s  s h o w s  a n o s s i b l e  e f f e c t  
o n  t h e  s e n i o r  h i g h  s c h o o l  u r o g r a m .  When s e r i e s  t e x t s  
a r e  u s e d  i n  t h e  j u n i o r  h i g h  s c h o o l  l e v e l  t h e  b a s i c  
s c i e n c e  c o n c e n t s  a r e  r e p e a t e d  t o  s u c h  an e x t e n t  i t  
w o u l d  s e e m  t h a t  t h e  t v p i l s  s h o u l d  b e  g i v e n  m o r e  
a d v a n c e d  s u b j e c t  m a t t e r  a t  t h e  s e c o n d a r y  l e v e l  o r  an

^ I b i d . , 1 rr>.  2 0 7 - 2 ^ .

^ E l m e r  W. P r e s s m a n ,  "The  O u t - o f - S c h o o l  A c t i v i t i e s  o f
J u n i o r  H i g h  S c h o o l  P i m i l s  i n  R e l a t i o n  t o  I n t e l l i g e n c e  and
S o c i o - E c o n o m i c  S t  a t u s , "  ( n n n u b l i s h e d  D o c t o r 1 s d i  s s e r t a t i o n ,
P e n n s y l v a n i a  S t a t e  C o l l e g e ,  S t a t e  C o l l e g e ,  P e n n . ,  1 9 3 7 ) » n .  2 2 3

7 \ r. R .  L e k e r ,  "The  A r t i c u l a t i o n  o f  1 n e r a l  S c i e n  
w i t h  t h e  S p e c i a l  S c i e n c e s . "  O e n e r e l  S c i e n c e  - u a r t e r l y ,  
9 : 1 9 8 - 1 7 3 ,  M a r c h ,  1 9 2 9 ,  M a r c h ,  1 9 2 1 ,  n .  l ' ? 0 .
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e x p a n d e d  t r e a t m e n t  o f  t h e  c o n c e p t  i f  i t  i s  r e p e a t e d .
T h e  s e r i e s  o f  t e x t s  a n a l y z e d  i n  t h i s  s t u d y  c o n t a i n  
m u c h  o f  t h e  m a t e r i a l  o f f e r e d  i n  t h e  t r a d i t i o n a l  h i p h  
s c h o o l  s c i e n c e  c o u r s e s .  T f  t h e  c o n c e p t s  a r e  r e p e a t e d  
i n  c l a s s  a s  o f t e n  a s  t h e y  a r e  u s e d  i n  t h e  t e x t s  a t  t h e  
j u n i o r  h i p h  s c h o o l  l e v e l  t h e  n u u i l s  s h o u l d  b e  w e l l  p r e ­

p a r e d  t o  u n d e r s t a n d  ’p p r e  a d v a n c e d  c o n t e n t  i n  s e n i o r  
h i p h  s c h o o l  c o u r s e s . ^

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

W oo ds  f o u n d :

T h e  i n t e r e s t s  e x p r e s s e d  b y  t h e  r u o i l s  a t  t h e  b e p i n n i n p -  
o f  t h e i r  s t u d y  o f  t h e  u n i t s  i n  G e n e r a l  S c i e n c e  c o r r e s p o n d  
s o m e w h a t  w i t h  t h e i r  a c h i e v e m e n t  i n  t h o s e  u n i t s .  B o t h  
n e r s t i v e  and p o s i t i v e  c o r r e s p o n d e n c e  w a s  f o u n d  t o  o c c u r .
I t  i s  l i k e l y  t h a t  t h e  r u n l l s 1 i n t e r e s t s  I n f l u e n c e d  
t o  some  e x t e n t  t h e i r  a c h i e v e m e n t  i n  t h e  u n i t s .  . . .
Th e  i n t e r e s t s  e x p r e s s e d  b v  t h e  m o i l s  a t  t h e  e n d  o f  
t h e i r  s t u d y  o f  t h e  u n i t s  i n  G e n e r a l  S c i e n c e  c o r r e s p o n d  
b o t h  n e g a t i v e l y  and p o s i t i v e l y  w i t h  a c h i e v e m e n t ,  b u t ^  
t h e r e  i s  m o r e  P o s i t i v e  t h a n  n e g a t i v e  c o r r e s p o n d e n c e *  ^

B e a u c h a m p  c o n d u c t e d  a s t u d y  i n  w h i c h  h e  a t t e m p t e d :

. . . ( l ) t o  d e t e r m i n e  t h e  e x t e n t  and n a t u r e  o f  t h e
i n d i v i d u a l  d i f f e r e n c e s  w h i c h  a n i s e . i n  a t t a i n i n g  s p e c i f i c  
l e a r n i n g  p r o d u c t s  I n  e l e m e n t a r y  s c i e n c e ;  ( ? ) t o  r e v e a l  
t h e  f a c t o r s  w h i c h  i n f l u e n c e  t h e  P r o g r e s s  o f  o u n i l s  i n  
t h e  a t t a i n m e n t  o f  s p e c i f i c  l e a r n i n g  p r o d u c t s ;  and  
( 3 ) t o  ,'-'ake r e c o m m e n d a t i o n s  f o r  t h e  i m p r o v e m e n t  ,o f  t e a c h ­
i n g  t e c h n i q u e  o n  t h e  b a s i s  o f  f a c t s  d i s c l o s e d . '

He s e c u r e d  h i s  d a t a  f r o m  F r e s h m a n  and s u b - F r e s h m a n  

s c i e n c e  c l a s s e s  o f  t h e  U n i v e r s i t y  o f  Ch^ c s p o  Hi 'rh S c h o o l .

^ R i c h a r d  J a m e s  F o s t e r ,  " D e s i r e e  o f  R e p e t i t i o n  o r  E x p a n ­
s i o n  o ^  C o n c e p t s  i n  S e r i e s  o f  G e n e r a l  S c i e n c e  Te x t s  f o r  
G r a d e s  S e v e n ,  E i r h t ,  and  b i n e , "  P a r t  1 ,  ( u n p u b l i s h e d  M a s t e r ' s  
t h e s i s ,  U n i v e r s i t y  o f  l o v u - ,  I o w a  C i t y ,  I o w a ,  1' J iO) ,  p p . l G d - l h l

C>L,W o o d s ,  o u .  c i t . , p p . A p — "U0 .

I I b u r  L e e  B e a u c h a m p ,  "An A n a l y t i c a l  S t u d y  o f  A t t a i n ­
m e n t  o ^  S p e c i f i c  I c  a r n i n r  P r o d u c t  s  in. • .1 errant  s r y  / S c i e n c e , "  
( u n p u b l i s h e d  D o c t o r ' s  d i s s e r t a t i o n ,  TTn i v e r s i t y  o f  C h ic a< ~ o ,
C'1 c a ' o , I l l i n o i s ,  l c 3 0 ) ,  p . #
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T e a c h i n g  o f  s c i e n c e  i n  t h o s e  c l a s s e s  c o n s i s t e d  o f  p r e s e n t a ­

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

by  t e s t s ,  o b s e r v a t i o n s ,  and a n a l y s i s  o f  e x e r c i s e s  p r e p a r e d  

fcv t h e  s t u d e n t s .  T' o s e  o f  h i s  ’o n c l u 3 i o n s  wf  ' c h  a r e  m o s t  

p e r t i n e n t  t o  t h i s  s t u d y  a r e :

( 1 ) T h e  d a t a  r e v e a l  i n d i v i d u a l  d i f f e r e n c e s  and v a r i a ­
t i o n s  i n  i n t e l l i g e n c e ,  r a t e  o f  r e a d i n g  and a b i l i t y  t o  
u n d e r s t a n d  w h a t  i s  r e a d ,  e x p e r i e n t i a l  b a o k c r r o ' m d ,  
p e r c e n t a g e  o f  a p p l i c a t i o n ,  s n a n  o f  a p p l i c a t i o n ,  a t t i ­
t u d e  t o w a r d  w o r k ,  m e t h o d s  o f  s t u d y ,  t h e  t i m e  r e q u i r e d  
t o  s o l ^ e  t h e  e x e r c i s e s  p r e s e n t e d  f o r  s o l u t i o n ,  t h e  
t y p e s  o f  e r r o r  m a d e ,  and t h e  e t . i l  t t y  t o  p e r f o r m  t h e  
d i f f e r e n t  a c t i v i t i e s  r e q u i r e d  i n  t h e  s t u d y  o f  s c i e n c e .

( 2 ) r!'he s t u d y  s h o w s  t h a t  w’̂ i l e  p r o g r e s s  i n  t h e  s tudio  
o p s c i e n c e  i s  d e f i n i t e l y  r e l a t e d  t o  s u c h  f a c t o r s  a s  
i n t e l l i g e n c e ,  a b i l i t y  t o  r e a d ,  e r r o r .1 e n t  i a l  b a c k g r o u n d , 
and s u s t a i n e d  a p p l i c a t i o n ,  t h e r e  a r e  s o  many e x c e p t i o n s  
t o  t h i s  g e n e r a l  r e l a t i o n s h i p  t h a t  t h e  r e s u l t s  a r e  o f  
l i t t l e  v a l u e  i n  i n t e r p r e t i n g  i n d i v i d u a l  p r o g r e s s  u n l e s s  
a c c o m p a n i e d  by  o b s e r v a t i o n s  and a n a l y s i s  o f  t h e  i n d i v i ­
d u a l ' s  m e t h o d  o f  s t u d y .  . . .

( M f ' h e  i n v e s t i g a t i o n  s h o w s  t h a t  i n d i v i d u a l  v a r i a t i o n s  
i n  r r o T e a s  w e r e ,  i n  c e n e r a l  , c a u s e d  by  f a c t o r s  w h i c h  
w e r e  c o r r e c t i v e  i n  n a t u r e .

( 7 ) T h e  c o m p a r i s o n  o f  t h e  i n d i v i d u a l  d i f f e r e n c e s  and  
v a r i a t i o n s  i n  t h e  p r o g r e s s  o f  n u n i l s  w hen  d i f f e r e n t  
m e t h o d s  o^  t e a c h i n g  a r e  e m p l o y e d  i n d i c a t e s  t h a t  t h e

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

t h e  d e t e r m i n a t i o n

^TI b i d . . " p p .

^ He c h t ,  o p .  c i t . , u p . l l J . i - 1 1 7 .

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

H e c h t  f‘o c u s e d  a s t u d 77- p r i m a r i l y  on
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o f  w h a t  a p t i t u d e s  p o s s e s s e d  b y  n i n t h  o-rade s t u d e n t s  b e a r  

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

s t u d e n t s  t h r o u m h  t h e  c o u r s e  a n d ,  t h u s ,  c r-,il d  b e  u s e d  f o r  

p r o g n o s i s  n u r n o s e s .  A f t e r  c o m p o s i n g  a p p r o p r i a t e  t e s t s  

a n d  o ' i v i n r  th e m  t o  1 0 7  p u p i l s  i n  a New Y o r k  h i  mb s c h o o l  

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

o v e r a l l  a c h i e v e m e n t  i n  s c i e n c e .

T e s t  1 .  H a n d k e r c h i e f  E x p e r i m e n t  ( S c i e n t i f i c
M e t h o d ) ...........................................................................  .Lj-6

I'est:  2 - 3 .  V i s u a l  E x p e r i e n c e  ( S e e i n g ,  C o m o r o -
h e n d i n r ,  and R e m e m b e r i n r )  . . . • . 2 9

T e s t  )} . -9.  R e a d i n g  C o m p r e h e n s i o n  and
M e m o r y ............................................... . 9 0  t o  . 9 8

T e s t  6 .  C o m p r e h e n s i o n  and Mem o r y  ( C l a s s
A c t i v i t i e s ) ................................................................  . 9 9

T e s t  9 .  Memory ( Y e s t e r d a y 1 s D e m o n s t r a t i o n )  . 9 9

T e s t  1 2 .  V i s u a l  A p p r e h e n s i o n  (r- .ot . ion P i c t u r e
F i l m )  .  ................................................................................3 6

n e s t  1 3 .  Ora l  C o m p r e h e n s i o n  ( h e r b a l
S t a t e m e n t s ) ..........................................................  . 7 0

C r i t e r i a  1 - 8 - 1 9 .  M a r k s  f o r  Work ( E l e m e n t a r y
( T r a d e s ) ......................................................................  . 9U

Summary an d  1 i m i t a . t i o n s  o f  p r e v i o u s  s t u d i e s . S t u d i e s  

c o n c e r n i n g :  t h e  e f f e c t  o f  P r i o r  i n s t r u c t i o n  o n  t h e  a c h i e v e ­

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

v t e l c  a r a t h e r  c l ^ a r - c u t  p a t t e r n  o f  c o n c l u s i o n s .  The

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

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

s m a l l .  Whe re  t e s t s  h a v e  b e e n  u s e d  t o  m e a s u r e  t r a i n s  c o n ­

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

i n  t h o s e  c a s e s  w h e r e  t h e  t e s t s  h a d  b e e n  d e s i g n e d  by  t h e  

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

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

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

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

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

a r e  •’• o r e  f a m i l i a r  w i t h  some  b l o c k s  o f  t h e  s u b j e c t  m a t t e r  

t h a n  w i t h  o t h e r s .  Many o f  t h e  n r i o r  s t u d i e s  h a v e  r e p o r t e d  

s i r n i f ’i c n n t  r e l a t i o n s h i p s  b e t w e e n  v a r i o u s  f a c t o r s  and  

t h e  s c i e n c e  i n f o r m a t i o n  a c q u i r e d  b y  n i n t h  p-rade s t u d e n t s  

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

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

i n g  w i t h  t h i s  p r o b l e m  h a v e  b e e n  d o n e  t e n  o r  m o r e  y e a r s  aero.  

T; i s  r a i s e s  t h e  q u e s t i o n  o f  w h e t h e r  t h e  I n c r e a s e d  e m p h a s i s  

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

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

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

t o  r e v e a l  e o n f ! i c t i n p  d a t a .

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

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

1 a t  i o n  r a n ' - i n m  b e t w e e n  * 3 5  end  . 6 5 .  h o s t  r e s u l t s  t e n d  t o  f a l l  

b e t w e e n  . 5 0  end  . 6 0 .  A l t h o u r h  some s t u d i e s  r e r o r t  t h e
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c o r r e l a t i o n  b e t w e e n  i n t e l l i g e n c e  and i n i t i a l  and  ^ i n a l  t e s t  

s c o r e s  t h e r e  i s  i n a d e q u a t e  e v i d e n c e  c o n c e r n i n g  t h e  c o r r e ­

l a t i o n  b e t w e e n  i n t e l l i g e n c e  and i n d i v i d u a l  v e i n s  i n  s c i e n c e  

a c h i e v e m e n t .  A ^ n i n ,  t ’ e r e  i s  n e e d  f o r  a d d i t i o n a l  d a t a  

r e v a r d i n p  t h e  i n t e r c o r r e l a t  1 o n s  o f  i n t e l l i g e n c e  w i t h  o t h e r  

f a c t o r s  s u s n e c t e d  o f  a f f e c t i n g  t h e  a c q u i s i t i o n  o f  s c i e n c e  

i n f o r m a t i o n .

The  d i f f e r e n c e s  a s s o c i a t e d  w i t h  s e x  d i f f e r e n c e s  a r e  

t h e  m o s t  c o n s i s t e n t  d a t a  r e p o r t e d  by  r e l a t e d  s t u d i e s .  B o y s  

i n v a r i a b l y  do  b e t t e r  o n  s c i e n c e  a c h i e v e m e n t  e x a m i n a t i o n s .

T h e y  t e n d  t o  m a i n t a i n  b u t  n o t  I n c r e a s e  t h e  d e c r e e  o f  t h i s  

a d  v a n t a p e  d - i r l n r  a d d i t i o n a l  I n s t r u c t i o n .  T h i s  s t u d y  t e n d s  

t o  a c c e n t  t h e s e  d a t a  and c o n s i d e r s  t h e  s e x  f a c t o r  o n l y  a s  

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

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

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

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

o r  n o t  i t  i s  t h e  S c o u t  e x p e r i e n c e  t h a t  i s  p e c u l i a r l y  a s s o c i a t e d  

w i t h  t h e  d i f f e r e n c e s .  S u c h  f a c t o r s  a s  S c o u t  w o r k  and Iq-H 

C l u b  e x p e r i e n c e  t e n d  t o  b l e n d  w i t h  t h e  w h o l e  s o c i a l - e c o n o m i c  

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

p r e v i o u s  r e s e a r c h  t e n d s  t o  ^ I v e  t h e  s t u d e n t  f r o m  a ’’ mood"  

home a s t a t i s t i c a l l y  s i g n i f i c a n t ,  a d v a n t a g e .  Q ua n t  i t  a t  i v e l y  

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

and  n o o r  h o m e s .

S e v e r a l  e x t e n s i v e  an d  s c h o l a r l y  I n v e s t i g a t i o n s  h a v e  b e e n  

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

an d  c o m m u n i t y  a c t i v i t i e s  and a c h i e v e m e n t  i n  s c i e n c e .  T h e  

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

a m e a t  n u m b e r  o f  home  and s o c i a l  f a c t o r s  w h i c h  m i r h t  h a v e  

b e e n  s u s n e c t e d  o f  e x e r t i n g  a  m u c h  m o r e  p r o n o u n c e d  e f f e c t .

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

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

s h i p  b e t w e e n  s o c i a l - e c o n o m i c  home  c o n d i t i o n s  a n d  a c h i e v e ­

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

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

t h e  s t u d v  d o e s  n o t  r e p r e s e n t  a  m a r k e d  d i s c r e p a n t .«• *

O v e r a l l ,  t h i s  s t u d y  i s  e x p e c t e d  t o  m ak e  I t s  own  p e c u l i a r  

c o n t r i b u t i o n s  t o  t h e  s c i e n c e  o f  e d u c a t i o n  b y  ( l ) i t s  r e c e n c y  

and ( 2 ) b v  a t t e m p t i n g  t o  p a r c e l  o u t  t h e  I n d e p e n d e n t  e f f e c t  o f  

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

i n g  t h e  a c h i e v e m e n t  o f  s c i e n c e  i n f o r m a t i o n  b u t  I n  c o n j u n c t i o n  

w i t h  o t h e r  f a c t o r s  a c t i n c r  s i m u l t a n e o u s l y .
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COLLECTION OF DATA 

I .  KATERIALS USED

T h e  P e a d  G e n e r a l  S c i e n c e  T e s t . T h i s  t e s t  n l g y s  t h e  

m a j o r  r o l e  I n  t h e  c o l l e c t i o n  o f  d a t a  f o r  t h i 3  s t u d y .  A l l  

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

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

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

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

i t e m s  o n  t h e  R e a d  T e s t .  C o p i e s  o f  b o t h  Form A a nd  Fo rm  R 

a p p e a r  i n  t h e  A p o e n d i x .

B a s i c a l l y  t h e  R e a d  T e s t  i s  o n e  o f  a  s t u d e n t ’ s  k n o w l e d g e  

o f  s c i e n c e .  T h e  c o r r e c t  r e s p o n s e  t o  many  o f  t h e  i t e m s  h i n g e s  

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

i n  g e n e r a l  s c i e n c e  t e x t b o o k s  and d i s c u s s e d  i n  s c h o o l  s c i e n c e  

c l a s s e s .  1: a n y  o f  t h e  I t e m s  r e q u i r e  t h e  s t u d e n t  t o  a p p l y  

i n f o r m a t i o n  t o  t h e  s o l u t i o n  o f  t h o u g h t  n r o b l e m s  w h e r e i n  t h e  

e x p l a n a t i o n  o f  an  o b s e r v a t i o n  i n v o l v i n g  some  n a t u r a l l y  o c c u r r  

I n g  p h e n o m e n o n  r e q u i r e s  t h e  a p p l i c a t i o n  o °  f a c t s  o r  p r i n c i p l e

One p o s s i b l e  i n t e r p r e t  a t  I o n  o f  t h e  R e a d  T e s t  i s  t h a t  i t  

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

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

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

o n l y  a s a m p l e  o f  a s e g m e n t  o f  t h e  e x p e r i e n c e s  o f  t h e  c o u r s e .
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and t h e n  m e a s u r e s  t h i s  s a m p l e .  As s u g g e s t e d  b y  Goode nou gh '* ' , 

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

o f  some  t o t a l  e x p e r i e n c e .  To s a y  t h a t  t h e  n i n t h  parade 

s t u d e n t s  i n c l u d e d  i n  t h i s  s t u d y  p a i n e d  o n l y  e i o - h t  o r  n i n e  

n e w i d e a s  d u r i n g  a y e a r ' s  i n s t r u c t i o n  w o u l d  be  v e r y  m i s ­

l e a d i n g .  E s t i m a t e s  o f  t h e  t o t a l  p a i n  f rom t h e  y e a r ' s  i n s t r u c ­

t i o n  c a n  b e  made  o n l y  i f  o n e  k n o w s  w h a t  p e r  c e n t  o f  t h e  

t o t a l  y e a r ' s  e x p e r i e n c e  t h e  s e v e n t y - f i v e  i t e m s  o n  t h e  R e a d  

T e s t  r e p r e s e n t .

I n a s m u c h  a s  t h e  Re ad  T e s t  w a s  n o t  re-<dy f o r  g e n e r a l  

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

b e i n g  o r g a n i z e d ,  t h e  s t a n d a r d i z a t i o n  e d i t i o n s  w e r e  u s e d .

Th e  a u t h o r  w a s  n o t i f i e d ,  h o w e v e r ,  t h a t  "The  f i n a l  f o r m  o f  

t h e  t e s t  b o o k l e t  w i l l  b e  i d e n t i c a l  w i t h  t h e  s t a n d a r d i z a t i o n  

e d i t i o n s  e x c e p t  f o r  t h e  k i n d  o f  p a p e r  o n  w h i c h  t h e y  a r e  

p r i n t e d . " 2

A c c o r d i n g  t o  t h e  p u b l i s h e r ,  t h e  t e s t  " . . .  c a n  b e  g i v e n  

b y  t h e  r e g u l a r  c l a s s r o o m  t e a c h e r s ,  w i t h o u t  a n y  e x t e n s i v e  

p r e v i o u s  t r a i n i n g . " ^

S e v e n t y - f i v e  i t e m s  c o m p r i s e  b o t h  F o r m s  A and B o f  t h i s

^ G o o d e n c u / rh , o o .  c i t . ,  p p . 9 2 - 9 3 .
p
" P e r s o n a l  C o r r e s p o n d e n c e  o f  t h e  V i t h o r ,  l e t t e r  f rom  

R o c e r  T .  L ^ n n o n ,  D i r e c t o r ,  D i v i s i o n  o ^  T e s t  R e s e a r c h  and  
T e r ’<. ' ice,  (New v c r k :  W o r l d  B o o k  C o . ,  J u l y  2 9 , . 1 9 9 0 . )

 ̂J o h n  S .  R e a d ,  D i r e c t  I o n s  f  o r  Form s A_ and h o f  t h e  
s e n e r a l  S c i e n c e  To s t  ̂ (New Y o r k :  W o r ld  P o o k  C om p an y ,  1 9 9 0 ) ,
p  . 1 •



up

t e n t .  A l l  o f  t h e  I t e m s  a r e  o f  t h e  m u l t t r i e - c h o i c e  t y r e  w i t h  

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

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

d e s i g n e d  t o  u s e  m a c h i n e - s c o r e d  a n s w e r  . s h e e t s .  I n  t h i s  s t u d y ,  

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

p r e c i s e  c o n d i t i o n s  o f  m a r k i n g  r e q u i r e d  b y  t h e  m a c h i n e  s c o r ­

i n g  p r o c e s s ,  a  m i m e o p r o p h e d  a n s w e r  s h e e t  wa s  d e s i g n e d .

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

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

and s u b j e c t -  m a t t e r  a r e a  p a r t  s c o r e s .

I n  o r d e r  t o  a i d  i n  t h e  i n t e r p r e t a t i o n  o f  t h e  d a t a  

r a i n e d  t h r o u g h  t h i s  s t u d y ,  t h e  p u b l i s h e r s  o f  t h e  Re nd  T e s t  

p r o v i d e d  c e r t a i n  I n f o r m a t i o n  o b t a ’ ncd  f r o v  s t a n d a r d i z a ­

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

w a s  p 2 . ^ 1  and  f o r  Form B ,  q2.55>» The  a v e r a r e  v a l i d i t y  f o r  

t h e  i t e m s  i n  Form A w a s  J4 2 . I 3 . Th e  e n d - o f - y e a r  m ea n  s c o r e  

o f  3 , c?i'2 s t u d e n t s  i n  5 6  c o m m u n i t i e s  i n  t w e n t y - o n e  s t a t e s  

w a s  14.0 , 7 9 . The  s e m i - i n t  e r q u a r t I I e  r a n p e  e q u a l l e d  7»5>«

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

i t e m s  w a s  93»^l P eT* c e n t ,  f o r  t h e  n i n e t e e n  e a r t h  s c i e n c e  i t e m s ,

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

t h e  a v e r a r e  d i f f i c u l t y  e q u a l l e d  p i . 2  p e r  c e n t .  D i f f i c u l t y  i n  

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

i z i n r  g r o u p  who a n s w e r e d  t h e  i t e m  c o r r e c t l y .
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As  p r e v i o u s l y  i n f e r r e d ,  i n  t h e  o p i n i o n  o f  t h e  a u t h o r  

o f  t h i s  s t u d y  t h e  i t e m s  o n  t h e  R e a d  T e s t  c a n  be  c l a s s i f i e d  

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

T w e n t y - f o u r  p e r  c e n t  o f  t h e  i t e m s  s t e m  f r o m  t h e  l i f e  s c i e n c e s ,  

t w e n t y - f i v e  p e r  c e n t  f r o m  t h e  e a r t h  s c i e n c e s ,  and  t h e  r e m a i n ­

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

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

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

f r o m  t h e  p a r t  w i t h  w h o l e  c o r r e l a t i o n s .  A s a m p l e  o f  p a p e r s  

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

r a n k  s e q u e n c e  a r r a n g e m e n t  o f  t h e  t o t a l  1 , 9  73  p a p e r s  f r o m  t h e  

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

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

o f  c o r r e l a t i o n :

T o t a l  S c o r e  w i t h  P h y s i c a l  S c i e n c e  I t e m s .  . . 9 1  SE Z . 0 3

T o t a l  S c o r e  w i t h  E a r t h  S c i e n c e  I t e m s  . . .  . 8 2  SE z . 0 3

T o t a l  S c o r e  w i t h  L i f e  S c i e n c e  I t e m s ...........................8 7  SE z . 0 3

T h e  t o t a l  s c o r e  I n  t h i s  c a s e  r e f e r s  t o  t h e  i n i t i a l  s c o r e ,

t h a t  I s ,  t h e  b e - i n n i n g - o f - t h e - y e a r  s c o r e .

A p p r o x i m a t e l y  e q u a l  n u m b e r s  o f  F o r m s  A and B w e r e  u s e d  I n  

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

T h e  t e s t i n c  w a s  s r r a n r e d  s o  t h a t  i f  s t u d e n t s  i n  a s c h o o l  t o o k  

Form  A a s  t h e  i n i t i a l  t e s t  t h e y  w e r e  " i v e n  Form B a s  t h e  f i n a l

T h e  a c t u a l  a d m i n  1 s t r a t I o n  o f  t h e  t e s t  w a s  l e f t  up t o  

t h e  i n d i v i d u a l  c l a s s r o o m  t e a c h e r s .  E a c h  t e a c h e r  w a s  r i v e n
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d i r e c t i o n s  f o r  a d m i n i s t e r i n g  t h e  t e s t  a nd  p r o v i d e d  w i t h  t h e  

n e c e s s a r y  a n s w e r  s h e e t s .  I t  i s  a s s u m e d  t h a t  t h e s e  t e a c h e r s  

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

T he  c o m p l e t e d  a n s w e r  s h e e t s  w e r e  r e t u r n e d  t o  t h e  a u t h o r  

Tor s c o r i n g .  T h i s  w a s  d o n e  b y  m e a n s  o f  a  h a n d  s t e n c i l  w i t h  

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

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

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

p h y s i c a l  s c i e n c e  i t e m s .

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

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

m a d e  b y  e a c h  s t u d e n t  e n r o l l e d  I n  t h a t  s c h o o l .  I n t e r e s t  o n  

t h e  p a r t  o f  t h e  t e a c h e r s  c o o p e r a t i n g  I n  t h i s  p r o j e c t  p r o m p t e d  

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

w a s  p r e p a r e d  an d  d i s t r i b u t e d .  A c o p y  a p p e a r s  i n  t h e  A p p e n ­

d i x ,  r a r e  13 9 .

j' iach o f  t h e  c o o p e r a t i n g  s c h o o l s  w a s  a g a i n  v i s i t e d  e a r l y  

i n  t h e  s p r i n g  o f  t h e  1 9 5 0 - 5 1  s c h o o l  y e a r .  D u r i n g  t h i s  

v i s i t  p l a n s  w e r e  m a d e  an d  m a t e r i a l s  d i s t r i b u t e d  t o  e n a b l e  

t h e  t e a c h e r s  t o  " i v e  t h e  s e c o n d  f o r m  o f  t h e  R e a d  T e s t .

A g a i n  t h e  a n s w e r  s h e e t s  w e r e  r e t u r n e d  t o  t h e  a u t h o r  and s c o r e d  

i n  t h e  same  w a y  a s  w e r e  t h o s e  f o r  t h e  f i r s t  f o r m .  B e f o r e  

t h e  f i n a l  s t a t i s t i c a l  a n a l y s i s  o f  t h e s e  s c o r e s  w a s  made  t h e  

a n s w e r  s h e e t s  f o r  a l l  s t u d e n t s  f o r  whom e i t h e r  a  f i r s t  o r  

s e c o n d  f o r m  a n s w e r  s h e e t  h a d  n o t  b e e n  o b t a i n e d  w e r e  e l i m i n a t e d .
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Y / i t h  t h e  c o m p l e t i o n  o f  t h e  m a j o r  p h a s e s  o f  t h e  s t a t i s ­

t i c a l  a n a l y s i s  o f  t h e  t e s t  s c o r e s  d u r i n g  t h e  s u m m e r  o f  1 8 5 1 ,  

a n o t h e r  r e p o r t  t o  t h e  c o o p e r a t i n g  t e a c h e r s  w a s  d i s t r i b u t e d .

A c o p y  o f  t h i s  r e p o r t  f o l l o w s  p a g e  1 9 0  o f  t h e  A p p e n d i x .

P e r s o n a l  i n f o r m a t i o n  f o r m . T h e  d e s i g n  o f  t h e  f o r m  

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

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

b y  t h e  n a t u r e  o f  t h e  i n v e s t i g a t i o n .  A t e n t a t i v e  f o r m  b a s e d  

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

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

a p p e a r s  i n  t h e  A p p e n d i x .  ( S e e  p a g e  1 9 1 . )  T h e  s t u d e n t s  

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

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

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

p l e t e d  d u r i n g  t n e  p e r i o d  o f  t h e  d a y  t h e  R e a d  'T'est  w a s  g i v e n .  

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

t h e  r e m a i n i n g  c a s e s .

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

o n  t h e s e  p e r s o n a l  i n f o r m a t i o n  f o r m s  t h u s  e n a b l i n g  t h e  p r e -  

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

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

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

T h e  g r o u p o f  n i n t h  g r a d e  s t u d e n t s  w h o  w e r e  t a u g . n t  

g e n e r a l  s c i e n c e  t n r o u p h  t h e  y e a r .  T h e  R e a d  T e s t  w a s  g i v e n
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so 2 , 3 1 8  s t u d e n t s  e n t e r i n g  t h e  n i n t h ,  g r a d e  g e n e r a l  s c i e n c e  

c o u r s e  i n  t h e  f a l l  o f  1 5 0 .  T h i s  g r o u p  i s  t h e  s o u r c e  o f  

bhe m a j o r  p o r t i o n  o f  t h e  d a t a  i n  t h i s  s t u d y .  T h e s e  s t u d e n t s  

. j e r e  e n r o l l e d  i n  2 7  h i g h  s c h o o l s  l o c a t e d  i n  l a r g e  a n d  s m a l l  

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

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

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

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

p r i s e  i n  C . n t r a l  I l l i n o i s ,  i t  w o l d  b e  d i f f i c u l t  t o  p r o v e  

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

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

g r o u n d .

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

a t i n g  h i g h  s c h o o l s  w a s  a s  l o w  a s  2 0  s t u d e n t s .  I n  other* 

c a s e s  t h e  t o t a l  n i n t h  g r a d e  e n r o l l m e n t  w a s  o v e r  2 0 0 .  I n  

a l l ,  U l  t e a  c h e r s  d e v o t e d  e i t h e r  f u l l  o r  p a r t  t i m e  t o  t h e  

g e n e r a l  s c i e n c e  i n s t r u c t i o n  w i t h i n  t h e s e  s c h o o l s .

T a b l e  V I  s u m i n a r i z e s  t h e  c h a r a c t e r i s t i c s  o f  t h e  g r o u p  

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

and  f i n a l  R e a d  T e s t  s c o r e s .  T h r e e  h u n d r e d  f o r t y - f i v e  s t u d e n t s  

w e r e  e i t h e r  a b s e n t  t h e  d a y  t h e  " I n a l  f o r m  o f  t h e  t e s t  w a s  

• i . v e n  o r  w e r e  e n r o l l e d  I n  t h e  o n e  s c h o o l  w'p 1 c h  w a s  u n a b l e  

t o  ~ i v e  t h e  f i n a l  f orm,  o f  t h e  t e s t  a t  t h e  p r e s c r i b e d  t i m e .  

T h i r t e e n  p e r  c e n t  o f  t h e  s t u d e n t s  d i d  n o t  a n s w e r  t h e  q u e s t i o n  

o n  t h e  p e r s o n a l  I n f o r m a t i o n  ^orm w u i c h  d e a l t  w i t h  r e a d i n g
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C h f i r a  c t  e r i s t i c P e r  c e n t  p o s s e s  s  i n r  
t h e  c h a r e c t e r i s t i c

R u r a l  h o m e  b a c k g r o u n d  ........................................................................

V i  1 1 a p e  l ion. e b a c k e r  o u n d ..................................................................

C i t v  h o m e  b a c k g r o u n d ..............................................................................

l i / e d  ho:  e  b a c k " r o u n d ........................................................................

k i t h  S c o u t  e x n e r i e r c e s ........................................................................

W i t h  C l u b  e x o e r - i e n c e s ............................................................

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

W i t h  a v e r  a r c  i n t e r e s t  i n  r e  ad in'-' s c i e n c e  b o o k s .  

W i t h  m u c h  i n t e r e s t  i n  r e a d i n g  s c i e n c e  b o o k s  .

From t h e  ’’ b e s t ’1 home  b e c k r r o u n d ...........................................

'Tor:  t h e  " p o o r "  h o m e  b a c k " r * o u n a ...........................................

T h e  t o t a l  n u m b e r  o.C s o l e  c e  c l a s s e s  p e r  w e e k  t h r o u g h ,  
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2 3 
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b -  9
1 0  -  1 1
1 2  -  1  7
1 / l -  i  R

1 3

1 2

up

1 3

37

21

2 3

•-! 9 

1 3  

1 6

9

m
7
9
9
3

1 3
9

2 2
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i n t e r e s t s .  T w e n t y - f i v e  p e r  c e n t  o f  t h e  s t u d e n t s  w e r e  e n r o l l e d  

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

e c o n o m i c  c o n d i t i o n s  o f  t h e i r  s t u d e n t s '  h o m e s .  N i n e  p e r

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

q u e s t i o n  c o n c e r n i n g  t h e  n u m b e r  o f  s c i e n c e  c l a s s e s  t h e y  

h a d  d u r i n "  t h e  s i x t h ,  s e v e n t h ,  a n d  e i g h t h  g r a d e s .

T h e  d a t a  i n  T a b l e  V I  s h o w  t h a t  w i t h i n  t h e  t o t a l  g r o u p  

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

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

T h e  s i z e  o f  t h e  t o t a l  g r o u p  w a s  l a r g e  e n o u g h  s o  t h a t  t h e  

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

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

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

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

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

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

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

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

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

s q u a r e  t e s t  o f  ’o o d n e s s  o f  f i t ,  t u i s  a s s u m p t i o n  w a s  f o u n d  t o  

b e  u n j u s t i f i e d .  T a b l e  V I I  s h o w s  t h e  d a t a  p e r t a i n i n g  t o  

t h i s  t e s t .  A c c o r d i n g  t o  t h e  c h i  s q u a r e  t e s t ,  t h e r e  w o u l d  

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

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

s a m p l e  o f  s t u d e n t s  I n c l u d e d  i n  t h i s  s t u d y  c u n  b e  e x p l a i n e d
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TABLE VII

COMPARISON OF T WV. RISTR.TP’TTION OF THE I  NT ILL I  TENGE 
Q1 TOT I  ENT S OF 1 , 5 2 0  STNDENTS WITH THAT EXPECTED  

I N  A NORMAL D I S T R I B  TT ION

M i d p o i n t  I n t e l l i g e n c e  q u o t i e n t s
o f  C .  I .  O b s e r v e d  f  E x p e c t e d  f

1 3 8 O
J 7

1 3 3 1 2 1 7

1 2 3 >|2 3 7

1 2 3 6 7 6 3

1 1 3 1 2 7 1 0 9

1 1 3 1 50 1 5 9

1 0 3 RO'7 2 0 0

1 0 3 2 1 ? 2 2 1

0 3 2 0 6 2 1 2

9 3 1 9U 1 7 9

3 3 1 1 7 1 3 5

3 3 7 k 3 3

7 3 30 5 2

7 3 3 5 2 6

6 3 1 6 1 0

6 3 3 r

T o t a l s  1 , 5 2 0 1 , 5 2 0
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a s  c h e n c e  f l u c t u a t i o n .  T h i s  a b n o r m a l i t y  o f  d i s t r i b u t i o n  

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

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

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

p a r t i c u l a r  g r o u p  w a s  s e l e c t e d  n o t  o n  a  r a n d o m  b a s i s  b u t  i n  

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

Som e  o f  t h e s e  v a r i a b l e s  m a y  w e l l  b e  c l o s e l y  r e l a t e d  t o  

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

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

g e n c e  q u o t i e n t s  o f  t h e  s t u d e n t s  w e r e  o b t a i n e d .  T h i s  f a c t o r  

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

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

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

b u t i o n  a c c o r d i n g  t o  t h e  c h i  s q u a r e  t e s t .  ( 3 o e  T a b l e  V I I I . )  

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

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

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

t i o n  r e “l e c t s  e i t h e r  t>'e s e l e c t i o n  p r o c e s s e s  i n v o l v e d  i n  

s e t t i n g  up  t h e  e x p e r i m e n t a l  g r o u p  o r  : h e  I n f e r e n c e  t h a t  t h e  

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

o n  t h e  R e a d  T e s t  i s  n o t  n o r m a l l y  d i s t r i b u t e d  t h r o u g h o u t  t h e  

t o t a l  p o p u l a t i o n  o f  n i n t h  g r a d e  s t u d e n t s .  T h e  1 , 1 7 3  s t u d e n t s  

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

t h e  c h i  s q u a r e  t e s t  a s  s a t i s f a c t o r i l y  a s  i h e  g r o u p  o f  3 , 3 9 2  

s t u d e n t s  w h o  w e r e  u s e d  b y  t h e  p u b l i s h e r s  o f  t h e  R e a d  T e s t



TABT.E V I I I

6 9

C0V P AR r SON OF TWE 0 B 8 K 1?v,  .]\ J.T^TRII? *TION OF TV.,  SCORES OF 
1 , 9 7 3  3 T rTD7MT3, V/ITH T?*E VR v q 1r7:TCI ES EXPKCTKT TO

A T-JORK *L 1 I . 'JT^IPI’TION

l i d n o i n t  I n i t i a l  F i n a l
o f  C.  I .  O b s e r v e d  f  E x p e c t e d  f  O b s e r v e d  f  E x n e c t e d  f

7 3 1 9 6

6 8 2 1 1 3 1 9

6 3 >1 9 9 7 5 2

5 3 2 3 1 6 1 3 6 1 1 6

8 3 9 7 91 2  31 2 1 0

'18 1 1 3 1 2  6 3 0 2 3 0 3

9 3 2 3 1 21 l1! 3 21 3 6 3

3 3 3 9 2 3 9 3 3 1 9 3 9 8

3 3 3 3 5 U 0 3 2 3 k 2  69.

2 3 3 7 k 3 9 9 1 6 3 1 6 6

2 3 2  6 6 2 2 ? 9/i •39

1 3 1 3 1 1 2 2 3 9 3 9

1 3 3 6 9 3 1)1 1 1
*1

5 1 9

3 3 3

T o t a l  s 1  , 0 7  3 3 , 9 7 3 1 , 9 7 3
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d u r i n g  t h e  s t a n d a r d i z a t i o n  p r o c e d u r e s .  ( S e e  T a b l e  I X . )

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

a p p e a r s  i n  F i g u r e  1 .

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

s c h o o l s  i n c l u d e d  i n  t h i s  s t u d y  r a n g e d  b e t w e e n  2 6 .I4.3 a n d  3 7 * 1 5 .  

T h i s  i n d i c a t e s  a r a t h e r  w i d e s p r e a d  v a r i a t i o n  i n  t h e  e  x p r e s s i o n  

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

T h e r e  i s  n o  w a y  t o  d e t e r m i n e  how m u c h  o f  t h e  d i f f e r e n c e  i n  

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

t o  d i f f e r e n c e s  i n  t h e  e f f e c t i v e n e s s  o f‘' s c i e n c e  i n s t r u c t i o n  

p r i o r  t o  t h e  n i n t h  ■'•rude.  I t  i s  a s s u m e d  i n  t h i s  s t u d y  t h a t  

d i f f e r e n c e s  d u e  t o  e f f e c t i v e n e s s  o f  i n s t r u c t i o n  w i l l  b e  

a v e r n - e d  o u t  am ong  t h e  s e p a r a t e  g r o u p s  i d e n t i f i e d  f o r  c o m -  

p a r  I s o n .

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

by  t h e  s e p a r a t e  s c h o o l s  w a s  b e t w e e n  35  and  5 0  p e r  c e n t  o f  

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

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

s t u d e n t 3 t o  r e g i s t e r  s o m e  g a i n  t h r o u g h  t h e  y e a r  w i t h o u t  

t o t a l l y  f r u s t r a t i n g  t h e  i n a d e q u a t e l y  t r a i n e d  s t u d e n t s .

T h e  g r o u n  o f  n i n t h  g r a d  e s t u d e n t  s who  w e r c  t  a u g h t  n o  

g e n o r a l  s c i e n c e  t h r o u g h  t h e  y : a r . T h i s  ' g o u o  w a s  c o m p o s e d  

o f  2 2 3  s t u d '  n t s ,  1 5 3  o f  whom w e r e  a b l e  t o  p r o v i d e  b o t h  

i n i t i a l  and  f i n a l  t e s t  s c o r e s .  T h e  f o u r  s c h o o l s  i n  w h i c h  

t h e s e  s t u d e n t s  w e r e  e n r o l l e d  t h r o u g h  1 9 5 5 - 5 1  d i d  n o t  o f f e r
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TABLE IX

COKPARISON OP THE OBSERVED 1'ISTR TR’T I O N  OF n WP SCOPES  
OP 3 , 5 9 2  STHDENTS P I T H  THE FRFQ.rTP N C I P S  EXPECTED I N  A

NORMAL D I S T R I B U T I O N

M i d p o i n t  P i n a l  s c o r e s
o D  C .  I . Observed T  Expec t e d  T

7 2 h 1 3

6 7 3 9 3 0

6 2 1 2 3 3 7

9 7 2 1 2 2 1 0

9 2 3 9 6 3 3 0

k 7 5 3 2 5 h 3

k 2 6 1 9 6 7 7

y 6 2 6 6 3 6

3 2 5 o o 9 1  9

2 7 3 - U 9 2 3 6

2 2 1 3 8 1  3 8

1 7 3 9 5 3

1  2 I ) . - h

7 0 0

2 1 0

T o  t  a l  s 3 , 9 9 2 3 , 9 9 2
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r e n e r a l  3 c l e n c e  a s  « r e q u i r e d  n i n t h  u r ? jd e  c o u r s e .  T h e  a u t h o r  

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

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

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

x r i o r  t o  t h e  n i n t h  ^ r a d e .

T h e  t e n t h  ;~r s d e  b i o l o p y  g r o u p  w h o  h ad b e e n  t  a u g h t  n o  

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

o r i g i n a l l y  c o m r j o s e d  o f  3 3 $  s t u d e n t s .  T h r o u g h  t h e  e l i m i n a ­

t i o n  o f  t h o s e  w h o ,  u n o n  f u r t h e r  i n v e s t i g a t i o n ,  w e r e  f o u n d  

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

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

f i n a l  t e s t  s c o r e s  w e r e  o b t a i n e d  f o r  2 2 6  s t u d e n t s .  T h e s e  

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

T h e  a u t h o r  k n e w  o f  n o  r e a s o n  w h y  t h e s e  s t u d e n t s  s h o u l d  d i f f e r  

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

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

A



CHAPTER IV

THE DATA AND 1 HEIR IN TE RP RET AT ION S

I .  COMPARISON OF THE I N I T I A L ,  F I N A L ,  AND GAIN
SCORES OF THE '! HREE GRO i p s

A c c o r d i n g  t o  t h e  d e s i g n  o f  t h i s  i n v e s t i g a t i o n ,  t h e  m a j o r  

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

■rade  s t u d e n t s  a s  t h e y  e n t e r e d  a nd  c o m o l e t e d  t h e  - e n e r a l  

s c i e n c e  c o i r s e .  ^’wo  a d d i t i o n a l  g r o u p s  w e r e  i n c l u d e d  t o  

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

o f  t h e s e  d a t a .  How m u c h  (’ a i n  o r  l o s s  i n  s c i e n c e  i n f o r m a t i o n  

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

e n r o l l m e n t  i n  a r e n e r a l  s c i e n c e  c l a s s  w a s  o n e  q u e s t i o n  o f  

c o n c e r n .  A s e c o n d  q u e s t i o n  i n v o l v e d  t h e  d e c r e e  t o  w h i c h  

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

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

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

g r a d e  g e n e r a l  s c i e n c e  c o u r s e .

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

R e a d  G e n e r a l  S c i e n c e  T e s t  t o  t h e s e  t h r e e  g r o u p s  a r e  s u m m a r i z e d  

i n  T a b l e s  X a n d  X I .  S om e  o f  t h e  m o r e  p e r t i n e n t  f a c t s  f r o m  

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

1 .  T h e  d i f f e r e n c e s  b e t w e e n  t h e  m e a n s  o f  t h e  I n i t i a l  

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

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

CO! PAR loON Cr' rl HE I  , I T I A L  AKD ;.’T AL oCORK.-j OE THREE 
GROUPS OP ST'TDP.PTS WHO TOOK Ti l  : READ TEST

G r o u p Raw S c o r e z S c o r e O r e up Raw S c o r e z  S c
SD M SD

I n i t i a l . P o r t s

G r o u p  I I . 3 6 . 1 2 9 . 1 0 . 1 6 - G r o u p I I I . 3 8 . 2 6  9 . 6 4 .  6-6
G r o u n  I  
Di  r f .

3 3 . 1 2
2 . n o

9 . 7 3
- . 6 6

- . 0 6
. 2 0

G r o u p I . 3 3 . 1 2  9 . 7 6  
6 . 1 3  -  * 31

- . 0 6
. ;2

i f f  
t - r  t i n

.  6 9
2 .  39

. 6 9  
1 . V:

. 0 7  
2 .  3 6

P i n a l S c o r e s

. 0 7  . 6 ?
• 6  s  . 0 6

. 0 7  
- . 6  3

G r o u p  I T .  
G r* c i p I  . 
DT f  f .

T h H f o

3 7 .  7 0
m .  6^  
- 6 . 1 0  

. 71
- .  6 9

. 60
i n .  ' 6  

- 1  . 2 6  
.  l i t  
. 6 6

- .  36
. 0 2

- . 3 3
.  0 7  

7 . ’.! 3

G r  o up  
0 r o u p

r T 
-  •* •  

_r-i- •
! j 2 .'■■■ 1 9 . 9 0
61 .  6 0  id .  8 6

l . o i  - . 9  6 
.  71  .  60

1 .  36 1 .  9  2

. 1 0  

. 0 2  

. 0  ) 

. 0 7  
1 . 1 6 -

-*19 3 n i n t h p;r a d e s  t  r  d o n t s  w h o  w e r e  t a n f -h t  n o p e n e r a l  s c I e  ;  c e

-”-■**■226 t e n t h  parade  b i o l o g y  s t u d e n t s  w h o  h a d  b e e n  t a  e f h t  n o  
n i n t h  c ; r a d e  r oner* a 1 s c i e n c e .

•shhM 9 9 7  3  n i n t h  p ,r ^ d e  s t u d e n t  s  w h o  w e r e  t a u g h t  g e n e r a l  s c i e n c e .
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TABLE X I

COT" PAH I  SON OP' THE G AI N SCOPES OF TSBEr,  GROUPS* OF 
S T ' 7DKNT3 WT’0  TCOE THE REAL' TiT.iT

D i  f f c r o n c e s b e t w e e n  F i n a l  a n d I n i  t  i  e l L e a n  z  S c o r e s

G r o u p  I .  . 0 3 Or  o r m  I . . 0 3 G r  o  up  I I . - . 6 0
G r  o  uu  I I .  -  . 3'0 O r o u c  I L I  . - . 3 6 G r o u p  i l l . - .  3 6
F l f f .  . 9 8 TM f  f  . • U k D ■ f f  . - . 1 6
S E d i f f  . 0 7 S E d 1 f f . 0 7 ::'-v;d i  f f . 1 0
t - r a t i o  3 . 2 8 t - r  a t  i c 6 . 2 3 t - r a t i o 1 . 6 0

P e a r s o n  P r o d u c t - F o m e n t  C o e f f i c i e n t s  o f  C o r r e l a t i o n  
B e t w e e n  I n i t i a l  a n d  F i n a l  S c o r e s

r
G r o u p I . , 7  a  . . . . . . . . 0 1

G r  011 p i l . • ' G1 . . . . . . . . 0 3

G r  0  \ ip i l l . . 7 7 .......................................

(TO*

- : :Soe T a b l e  X ,  p a r  e  6 9 ,  Cor  i d u i t  I f i c s t l o n  o f  t h e  g r o u p s  
r e f e r r e d  t o  I n  t i l l s  t a b l e .

-/-"-The s t  a r d  n r d  e r  i" o r s  c f  c o r r e l  a t  I o n  c o e  f  **1 c l ' -  n t s  w h i c h  e r e  
r e  n r —t e d  i n  t h i s  s t u E /  . w e r e  c e l c u l  t e d  b y  t h e  s  i m p l  e e q u a t i o n ;  
SE Z 1 — r  .  T h e  au t  h o r  i s  yw. 'a-t  o f  the .  rr:c r*e r e c e n t  d i s c  u s i o n

h f . - e d  o n  t h e  e h n o r m  e l  i  t y  o  f  d L s t r i  b n  t  i o n  o f  t h e  s a m r l  i n ; -  e r r o r s  
c f  r .  T h e  n u m b e r s  o f  s c o r e s  u s e d  i n  c a l c u l a t i n g  t h e  r ’ s  
r e p o r t e d  i n  1 L i  s  s t u d y ,  how-, v o c ,  r e n d e r  t h e  111 h r e c  t  Lm •. s  t h e  
a t e  n d c r d  e r r o r ’1 a r e s t  c f  r e l i a b i l i t y  t h a t  i s  corn: a r a b l e  t o  
t h e  z  o r  t  t e s t s  d e s c r i b e d  b y  I c o d e n c r h ,

 --------------------------
C o o d e n o u c h ,  o p .  c i t ,  ,  o p .  2 6 7 - 2 6 9 .
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2 .  T h e  d i f f e r e n c e s  b e t w e e n  t h e  s t a n d a r d  d e v i a t i o n s  o f  

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

s a m p l i n g  e r r o r s *

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

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

4 .  I n  t e r m s  o f  r a w  s c o r e  p o i n t s ,  t h e  g r e a t e s t  g a i n  w a s  

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

c l a s s e s .

5 .  D i f f e r e n c e s  b e t w e e n  t h e  f i n a l  a n d  i n i t i a l  s t a n d a r d  

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

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

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

f.Ta i n s  m a y  b e  m o r e  r e l i a b l y  e s t i m a t e d  a s  d e v i a t i o n s  f r o m  a  

common m e a n .

6 .  E n t e r i n g  n i n t h  g r a d e  s t u d e n t s  a r e ,  a s  a  w h o l e ,  f a m i l ­

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

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

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

a m o u n t  t h e y  a c q u i r e  w h i l e  e n r o l l e d  i n  t h e  c o u r s e *  T h i s  

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

p o s s e s s i o n  o f  t h i s  i n f o r m a t i o n *

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

i s  d e f i n e d  a s  f i n a l  ra w  m e a n  s c o r e  m i n u s  i n i t i a l  r a w  m e a n  

s c o r e  f o r  t h e  m a i n  g r o u p  o f  1 , 9 7 3  s t u d e n t s  t h i s  q u a n t i t y  

b e c o m e s  8 . 4 8  s c o r e  p o i n t s .  I f  ; a i n  d u e  t o  m a t u r i t y  i s
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d e f i n e d  a s  t h e  f i n a l  r a w  m e a n  s c o r e  o f  t h e  1 9 3  s t u d e n t s  

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

m i n u s  t h e i r  i n i t i a l  r a w  m e a n  s c o r e ,  t h i s  q u a n t i t y  b e c o m e s  

2 . 3 8  s c o r e  p o i n t s .  I f  n e t  g a i n  a c c o m p a n y i n g  n i n t h  g r a d e  

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

m a t u r i t y ,  t h i s  q u a n t i t y  b e c o m e s  6 . 1 0  s c o r e  p o i n t s .  T h e  

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

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

n o t  d i f f e r  b y  m o r e  t h a n  0 . 5  o f  a n  1 m. p o i n t .  A d d i t i o n a l  

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

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

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

T h e s e  q u a n t i t i e s  d i f f e r  b y  0 . 7 5  o f  a  p o i n t .  T h e  m e a n  i n t e l l i ­

g e n c e  q u o t i e n t  o f  t h e  b i o l o g y  g r o u p  w a s  ■o u n d  t o  b e  1 . 4 1  

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

f o r  m a t c h i n g  g r o u p s 2 t h i s  w o u l d  m e a n  t h a t  t h e i r  m e a n  s c o r e  

o n  t h e  h e a d  T e s t  w o u l d  h a v e  b e e n  p r e d i c t e d  t o  b e  0 . 6 7  o f  a  

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

8 .  T o  t h e  d e g r e e  t h a t  t h e  h e a d  T e s t  i s  a  m e a s u r e  o f  

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

i s  i n  o r d e r  t h a t  t h e  s t u d e n t s  i n  t h i s  s t u d y  w h o  h a d  n o t  h a d  

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

^ C h a r l e s  (5. d e t e r s  a n d  V v a l t e r  h .  Van  V o o r n i s ,  B t a t i s t l c a l  
P r o c e d u r e s  a n d  t h e i r  M a t h e m a t i c a l  r a s e s  , ( w e w  T o r n : :  m e d r a w -
H i l l  B o o k  C o m p a n y ,  1 .  4 0 ) ,  p^ 463".
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w h i l e  e n r o l l e d  i n  t h e  t e n t h  p r a d e  b i o l o g y  c o u r s e .  T h i s  

f o l l o w s  f r o m  t h e  o b s e r v a t i o n  t h a t  t h e i r  e n d - o f - y e a r . me an  

s c o r e  i s  1 . 3 1  n o i n t s  h i g h e r  t h a n  t h e  e n d - o f - y e s r  m e a n  

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

s c i e n c e  c o u r s e .  W he n  t h i s  d i f f e r e n c e  i s  a d j u s t e d  f o r  t h e  

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

r e l i a b i l i t y  o f  t h e  a b o v e  i n t e r p r e t a t i o n  b e c o m e s  a b o u t  7 5  

c h a n c e s  i n  1 0 0  o f  b e i n p  a p p l i c a b l e  t o  a l l  s a m n l e s  o f  s i m i l a r  

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

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

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

t h a t  r e q u i r e s  f u r t h e r  i n v e s t i p  a t  i o n .

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

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

u s u a l  s c h o o l  r o u t i n e  o f t e n  b r i n p  up t h e  q u e s t i o n  o f  t h e  

a t t i t u d e  o f  t h e  s t u d e n t s  t o w a r d  t h e  t e s t  e x e r c i s e .  I n  

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

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

c o e f f i c i e n t s  b e t w e e n  t h e  i n i t i a l  and  f i n a l  t e s t  s c o r e s  

o f  t h e  t h r e e  c r o u p s  ma7/ b e  u s e d  t o  e s t i m a t e  t h e  s e r i o u s ­

n e s s  w i t h  w'o ' c h  t h e  s t u d e n t s  a p p r o a c h e d  t h e  t e s t .  I t  w o u l d  

a p p e a r  t h a t  t h e  s t u d e n t s  d i d  n e t  approach the test i n  a 

h a p h a z a r d  m a n n e r *

T h e  d e c r e e  t o  w h i  c h  t o t a l  t e s t  s c o r e s  n ay  b e  i n t e r p r e ­

t e d  a s  r e p r e s e n t i n g  e a c h  o f  t h e  a r e a s  o ^  n a t u r a l  s c i e n c e
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may  b e  e s t i m a t e d  f r o m  t h e  d a t a  i n  T a b l e  X I I ,  T h e  o s r t -  

w i t h - t o t a l  s c o ^ e  c o r r e l a t i o n s  i m p l y  a s u b s t a n t i a l  d e g r e e  

o f  i n t e r n a l  c o n s i s t e n c y  w i t h i n  t h e  t o t a l  t e s t .  W i t h  t h e  

s i z e  o f’ g r o u p s  i n v o l v e d ,  t h e  s t a n d a r d  e r r o r s  f o r  t h e  

c o r r e l a t i o n s  s h o w n  i n  T a b l e  X I I  a p p r o x i m a t e  , 0 3  f o r  t h e  

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

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

s t a n d a r d  e r r o r  w o u l d  b e  c o n s e r v a t i v e l y  e s t i m a t e d  a t  . 0 3 .

T h e  o n l y  c o n s i s t e n t  p a t t e r n  i n  t h e s e  c o r r e l a t i o n  d a t a  

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

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

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

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

n a t u r a l  s c i e n c e  a r e  r e p o r t e d  i n  T a b l e  X I I I ,  G r o u p  I  I n  

t h i s  t a b l e  I s  c o m p o s e d  o f  a r a n d o m  s a m p l e  o f  2 0 0  s c o r e s  

d r a w n  f r o m  t h e  t o t a l  1 , 9 7 3  n i n t h  T r a d e  s t u d e n t s  wh o  t o o k  

t h e  i n i t i a l  a n d  f i n a l  f o r m s  o f  t h e  R e a d  l e s t  a n d  w h o  w e r e  

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

I s  1 .93  n i n t h  g r a d e  s t u d e n t s  wh o  w e r e  t a u g h t  n o  g e n e r a l

s c i e n c e  t h r o u g h  t h e  y e a r .  G r o u p  I I I  i s  c o m p o s e d  o f  2 2 6

t e n t h  g r a d e  b i o l o g y  s h i d e n t s  who  h a d  be< n  t a u g h t  n o  ~ e n e r a l

s c i e n c e  t h r o u g h  t h e  n i n t h  ’■ r a d e .

An i n s p e c t i o n  o f  t h e  d a t a  i n  T a b l e  X I I I  s h o w s  t h a t  t h e  

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

I n a s m u c h  a s  a  r a w  s c o r e  d i f f e r e n c e  g r e a t e r  t n a n  a p p r o x i m a t e l y
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T -5LL X I I

c o r r e l a t i o n s  Pi-; : ; f a r t  s .t p - e s  a n d  s c o p e s
OF THn

n-T- H ' ; r c tt s  o p  s t ttd  ,-.n t s  veto t o o k  t e g  r e a d  t e s t

Rearson Pro- 
d u c t - ’ionent 
Coe f  f 1c 1ent 
of Cor re la t ion

Group I . Group I r . Group H i .

hi l t , .  1Pinal I M I t . Pinal In i t .  iI n d
r  between 19 ea r th  
science items and 
t o t a l  score .................................. . 32 .36 .31 .79 .79 .71

r  between 13 1I f e  
science Items and 
t o t a l  s c o ^ e .................................. .37 .30 .77 .73 . 7\‘ . 30

r  between 33 phys ica l  
science Items and 
t o t a l  score .................................. .91 .9U .33 .36 • 35 .38

NOTE: Oronn _I_. In t h i s  t a b l e  r’e f e r s  to a sample of
200 n i n t h  parade s t u d e n t s  drawn from n ^rcup of  1 ,973 who were 
1 aurht. gene ra l  s c i e n c e .  O r  o up 11. > r s  t o  193 n i n t h  r r ade  
s t u d e n t s  who were t s u s h t  no gene ra l  so le  nee.  Oroup I I I , 
r  ~ fe r  s to  226 t e n t h  ^r r-de b i d  o^y s tud • . nt. s who were taught  
no nora l  sc i ence  t h:’</ ĵ -h the n in th  ^ r a c e .
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t a b l e  x i i i

CO. i S O b S  I:i.TV*El-l'; THE I I .  I ' r i a l /  * tl;b  1 I l i a L  P ^ h l  E C O n E S  
OB T H nE E  i)iiO 8 S  Ol' S fJ l iU 'u / iS  O VOUa  7 HE n E a b  7 rUr»T

mm.

C r o u p  E a r t h  S c i e n c e  L i f e  S c i e n c e  P h y s i c a l  S c i e n c e
I t e m s  I t e m s  I t e m s

Id SL /o o f
1 o t a l

IVi O f
T o t a l

id S 3 /O o f  
T o t a l

I n i t i a l  i>.avv S c o r e s

C r o u p I . 9 , 1 0 3 . 3 1 4 8 8 . 7 5 2 . 9 6 4 9 1 4 . 3 2 4 .  3 6 3 8
C r o u p I I 9 . 3 3 3 . 3 8 4 9 1 0 . 2 0 2 . 9 2 5 7 1 5 . 9 7 4 . 7 0 4 2
b i f f . - . 2 3 - . 0 7 - 1 - 1 . 4 5 . 0 4 — 8 - 1 . 6 5 . 1 6 - 4

C r o u p I 9 . 1 0 : . 3 1 4  3 0 . 7  -L 2 . 9  6 4 9 1 4 . 3 2 4  . 8 6 3 3
C r o u p I I I 1 0 . 5 4 3 . 1 8 5 5 1 0 . 6 2 2 . 9 2 5 9 1 6 .  3 7 5 . 0 2 4 4
b i f f . - 1 . 4 4 . 1 3 - 7 - 1 . 3 7 . 0 4 - 1 0 - 2 . 5  5 - . 1 6 - 6

F i n a l h a w  S c o r e s

C r o u  p I 1 1  . n 3 . 5 0 3 8 1 1 . 0 6 3  . 0 4 6 1 1 9 . 4 8 5 . 7 9 5 1
C r o u p I I 1 0 . 3 4 3 . 0 6 3 4 1 0 . 4 0 5 .  2  U 5 8 1 6 .  3 8 o  .  <5l 4 4
D i f f  . . 6 7 . 4 4 4 • 6 6 -  .  1 6 o 2 .  6 0 . 4 8 7

C r o u p I 1 1 .  o l 3 .  5 0 5 8 1 1  . 0 6 5 . 0 4 6 1 1 9  . 4 8 2 . 7 9 5 1
C r o u p I I I 1 0 .  6 2 3 . 5 8 5 6 l r  . 2 6 2 . 8 0 54 1 9 . 2 7 5 . 1 6 5 1
b i f f . . 3 9 - . 0 3 2 - 2 . 2 0 • 8 4 7 . 2 1 . 6 3 0
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1 . 3  p o i n t s  o r  a  p e r c e n t a g e  d i f f e r e n c e  o f  a p p r o x i m a t e l y  

7  p e r  c e n t  i s  r e q u i r e d  t o  r e a c h  a  t - r a t i o  o f  t h r e e ,  m a n y  

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

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

l a t i o n  •

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

X I I I  w o u l d  r e a d  a s  f o l l o w s :  b e t w e e n  t h e  t i m e s  o r  t h e  i n i t i a

a n d  f i n a l  a d m i n i s t r a t i o n s  o f  t h e  K e a d  d e n e r a l  S c i e n c e  T e s t ,  

t h e  2 2 6  b i o l o g y  s t u d e n t s  r e t a i n e d  t h e  s a m e  a m o u n t  o f  t h e i r  

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

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

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

t h e  p h y s i c a l  s c i e n c e s .

I n  c o n n e c t i o n  w i t h  t h e  g r o u p  of'  1 , 9 7 3  n i n t h  g r a d e  

g e n e r a l  s c i e n c e  s t u d e n t s  f r o m  w h i c h  t h e  m a j o r  p o r t i o n  o f  th<  

d a t a  f o r  t h i s  s t u d y  h a s  b e e n  d r a w n ,  t h e  q u e s t i o n  m a y  a r i s e  

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

a d m i n i s t r a t i o n  o f  t h e  h e a a  T e s t .  I n  t h i s  r e g a r d  i t  m a y  b e  

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

2 , 3 1 8  s t u d e n t s  w a s  3 2 . 9 8  w i t h  a  s t a n d a r d  d e v i a t i o n  o f  9 . 8 5 .  

b y  e l i m i n a t i n g  t h e  i n i t i a l  s c o r e s  o f  t h e  3 4 5  s t u d e n t s  w h o  

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

m e a n  f o r  t h e  r e m a i n i n g  1 , 9 3 7  t o  5 3 . 1 2  a n d  c h a n g e d  t h e  

s t a n d a r d  d e v i a t i o n  t o  9 . 7 5 .  N e i t h e r  o f  t h e s e  c h a n g e s  i s  a  

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

y e a r  s c o r e s  o f  3 , 5 9 2  s t u d e n t s ,  o v e r  t h r e e  t h o u s a n d  o f  whom  

w e r e  n i n t h  g r a d e r s ,  a n d  f r o m  whom d a t a  w e r e  g a t h e r e d  i n  

c o n n e c t i o n  w i t h  t h e  s t a n d a r d i z a t i o n  c f  t h e  R e a d  T e s t ,  p r  -  

d u c e d  a m e a n  s c o r e  o f  I4.O. 3 3  w i t h  a s t a n d a r d  d e v i a t i o n  o f  

1 0 . 6 9 .  T h i s  i s  l o w e r  b u t  n o t  q u i t e  s t a t i s t i c a l l y  s i g n i f i ­

c a n t l y  l o w e r  t h a n  t h e  e n d - o f - y e a r  m e a n  s c o r e  f o r  t h e  1 , 9 7 3  

s t u d e n t s  i n c l u d e d  I n  t h i s  s t u d y .

I I .  PAT, ATTONSHIP I WTWEEN I  NT ELLIOENCL AND SCOPES  
ON THE READ TENEPAL SC IEN CE I E S T

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

c o n s i d e r e d  an  e x n e r l e n c e  o f  s t u d e n t s  o r i o r  t o  i n s t r u c t i o n  

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

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

a nd  w r u l d  t h u s  a f f e c t  a s t u d e n t ' s  n e r f o m a n c e  o n  t h e  R e a d  

T e s t .  K n o w l e d g e  o f  t h i s  r-  l a t  i o n s h i p  s h o u l d  a i d  i n  t h e  

i n t e r p r e t a t i o n  o f  t h e  e f f e c t  o f  o t h e r  f a c t o r s  w h i c h  may a c t  

s i m u l t a n e o u s l y  w i t h  i n t e l l i g e n c e .

T h e  I n t e l l i g e n c e  q u o t i e n t s  f o r  1 , 5 2 0  o f  t h e  s t u d e n t s  

i n  t h e  g r o u p  o f  1 , 9 7 3  w h i c h  s u p p l i e d  t h e  m a j o r  p o r t i o n  o f  

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

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

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

p r o g r a m s ,  h e n c e  t h e  s c h o o l s  d i d  n o t  a l l  u s e  t h e  s a m e
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i n t e l l i g e n c e  t e a t .  Tine t e a t s  u s e d  w e r e  t h e  C a l i f o r n i a  T e  s t  

o f  K e n t  s i  M a t u r i t y ,  ^ t h e  O t i s  S e l  f - A d m l n i s t e r i n g  T e s t s  o f  

M e n t a l  A b i l i t y  P i n t e r  G e n e r a l  A b i l  1 ty .  T e s t s .  1 a n d t h e  

ri e rm an-M c N e m a r  T e s t  o f  K e n t  e l  A b i l  i t y ,  ^ T h e  a u t h o r  w a s  

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

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

i n t e l l i g e n c e  q u o t i e n t s  w i t h  m e a n s  o f  1 0 0 .  T h e  O t i s  t e s t  

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

s t a n d a r d  d e v i a t i o n  o f  1 2  w h e r e a s  t h e  o t h e r  t e s t s  y i e l d e d  

s t a n d a r d  d e v i a t i o n s  o f  1 6 .  W i t h  t h i s  i n f o r m a t i o n ,  t h e  

i n t e l l i g e n c e  q o t  L e n t s  d e r i v e d  b y  e  ar:s o f  t h e  O t i s  t e s t  

w e r e  c o n v e r t e d  t o  a  c o m m on  e q u i v a l e n c e  w i t h  t h o s e  d e r i v e d  

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

G u i l f o r d . 7

T h e  P e a r s o n  P r o d u c t - ! : o m e n t  c o r r e l a t i o n  c o e f f i c i e n t s

FI i r e b e th  F . Sul l iver , ,  V/ill i s  V.:. f 1 art:, and hr no s t  W. 
Tie'Ts,  C al i f or rii a S::o r t -Torn T e s t  a o f i e n t  ol K at nr i t y  ,
( L o s  An * r ' i e s  Z '\ :  C al  ! f o r n i a  r'o t  B u r e a u ,  1 °  3 9 )  .

^ A r t h u r  S. Ot, i s ,  '! h e  O t i s  Sel f - A b ' r . i n i s t e r i n r  T e  s t  s  o  f
n t  a l  A.bl l  i t y . ( N e w  Y o r k :  V / o r l d  P o o k  C o . ,  1 9 2 2 T .

9 p n d o l  p h  P l n t r e r ,  P i n t n c r  o  e n o r a l  Ab 1 1 1  t y  T e s t s ,  ( N e w
Y o r k  : W o r l d  B o o k  C o . ,  1.r - 3 ̂  ) •

6 h .  ■ . rl e r ' s n  a n d  'uuinri  K o N - u n s r ,  T h e  rJ' :r ^ a n - I . c N e m a r
T e a t  o f  K e n t  s i  Ads I I  i t y  ,  ( N- w v o r , : :  V.c’"] d B o o k  C'c . ,  1 9 - i . l ) •

^ J .  P .  T u U f o r d ,  F u n d  a m e n t  a l  s  t  a : L a t i c s  i n  P s y  c h . o l  o.o-y 
a n d  E d u c a t i o n ,  ( N e w  Y o r k  : B h r  a w - B  1 1 1  C o . ,  l h i j . 2 ) ,  p . 1 2 1  .
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b e t w e e n  i n t e l l i g e n c e  q u o t i e n t s  a n d  R e a d  T e s t :  s c o r e s  w e r e  

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

s t u d y .  T h e s e  v a l u e s  a r e  r e n o r t e d  i n  T a b l e  X I V .  T h e  c o e f f i ­

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

S i n c e  t h e  i n t e l l i g e n c e  q u o t i e n t s  u s e d  i n  t h e s e  c o r r e l a t i o n s  

w e r e  d e r i v e d  b y  m e a n s  o f  a v a r i e t y  o f  i n t e l l i g e n c e  t e s t s ,  

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

a l t e r n a t e  f o r m  r e l i a b i l i t y  o f  t h e  R e a d  T e s t  w a s  r e p o r t e d
O

t e n t a t i v e l y  a s  . 8 ^  TJ s i n g  t h i s  f i g u r e  a n d  e s t i m a t i n g  t h e  

r e l i a b i l i t y  o f  t h e  i n t e l l i g e n c e  t e s t s  a s  . 9 0 ,  t h e  a u t h o r  

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

1 5  n e r  c e n t .  T h e  s t a n d a r d  e r r o r s  i n d i c a t e d  f o r  t h e s e

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

2 k -  1 -  r ^ . T h e  r e l a t i v e l y  h i g h  c o r r e l a t i o n  b e t w e e n  i n t e l l :  
'r  " VTT

r e n c e  and a c h i e v e m e n t  o n  t h e  R e a d  T e s t  m e a n s  t h a t  a l l  c o m p a r i '  

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

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

s e c o n d  o n l y  t o  i n i t i a l  t e s t  s c o r e s  a s  a  p r e d i c t i v e  f a c t o r  

f o r  e n d - o ^ - y e a r  s c o r e s .  In 3 0  f a r  a s  t h i s  s t u d y  h a s  b e e n  a b l e  

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

i n  r e s p e c t  t o  I n i t i a l  o r  r > r e - i n  s t r u c t  i o n  s t u d e n t  p e r  f o r m  a n e e  

o n  t h e  R e a d  T e s t .

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

 ^ ------------- 7  1 4-l e n n o n ,  1 o c . c I t .
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T / V  LE XIV

0 0 ;jH: r Ar''1 0  V" h d .  M '! H. SCi ’V o  OV r. 
o h  3 r:,TivxxiTs o n  'i‘Ti ' v . ; ,

TEST WITH IH ,l’V L L I ri ' 'N/ 'E

\ 1?hh i  
S (J .

I 0  2 O'TPS 
■ Ch

I r o u p I n i t .  r SK ]7 I n a l  r SE

G r o u p  I ,  1 ,  G20 n i n t h  .T r ad e  s t u d e n t s  
w h o  w e r e  t e i ^ h t  c e n e r n l  s c i e n c e  
t h r o u r h  t h e  n i n t h  f - r a d e . .  3'6 . 0 2 • 3 8 . 0 2

G r o u p  I T ,  1 7 3  n i n t h  v*•.de  s t u d e n t s  
w h o  w o r e  t n u  -Th t  n o  r e ; u  r a l  
s c i e n c e  .....................  . . .Oh . 6 2 . 0 1

G r m m  I I I ,  2 0 8  s I n d e n t s  i n  t e n t h
* r c d (. b i o l o T\- c l a s s e s  b u t  wh o  

’ tad b e e n  t ' . - n h t  n o  p e n e r a l  
s c i e n c e  t hr » . coc h  t h e  n i n t h  f’ r s d e . 7 6 . 0 3 . 61 . 0).

G r o u p  I ' i f f  e r e  n e e  s b e t w e e n
f: - S c o p e s  w i t h  ivi t ,e

i n d i v  i o u  
1 1  i c e n e e

al

G r c u p  I  ...............................
_r

- . 0 1
SE

. 0 2

G r o u p  I I  ............................... - . 1 7 . 0 7

Gr-oup I I I ............................... - . 0 2 . 0 ?
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i f  e x p r e s s e d  i n  t e r m s  o f  t h e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n .  

T h i r t y - o n e  p e r  c e n t  o f  t h e  v n r i o n c e  i n  t h e  s c o r e s  o f  e n t e r ­

i n g  n i n t h  r r a d e  s t u d e n t s  m a y  b e  a t t r i b u t e d  t o  t h e  v a r i a t i o n s  

i n  t h e  i n t e l l i g e n c e  o f  t h e  s t u d e n t s .  T h i s  q u a n t i t y  b e c o m e s  

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

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

e x p r e s s e d  o s  d i f f e r e n c e s  b e t w e e n  i n d i v i d u a l  1 - s c o r e s ,  

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

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

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

q u a n t i t a t i v e l y  i t  i s  s o  l o w  a s  t o  p e r m i t  e x p l a n a t i o n  a s  

m e r e  c h a n c e  s a m p l i n p  e r r o r s .

i n .  r i F ' h ' h - j ' i c i T i  i n  A n i i i . T h r  .;n t  Ao To c i a i i ;:: w i t h
1 v 'Till ■.’AC ,S IN 3KX

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

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

i n  f a v o r  o f  t h e  b o y s  b o t h  p r i o r  t o  a n d  a f t e r  t h e  n i n t h  

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

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

s a m p l i n g  e r r o r s .

W h e n  t h e  p e r f o r m a n c e  o f  b o y s  a n d  ' - i r i s  o n  t h e  H e a d  T e s t  

i s  e x p r e s s e d  i n  a n y  o f  s e v e r a l  r a i n  m e a s u r e s ,  n o  d i f f e r e n c e s  

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

^ C l u i l  f o r d ,  o p  . c i t . m p .  h l l .
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TABLE XV

COMPARISONS o p  THE SCORES OF 1 , 0 0 4  
G IR LS  AND 9 6 9  BOYS

I n i t i a l F i n a l
R a w  S c o r e
i: s d

z  S c o r e
TVI

Raw
M

S c o r e
SD

z  S c o r e
V

B o y a 3 4 . 7 3 1 0 . 0 5 . 1 6 5 4 3 . 2 8 1 1 . 3 2 . 1 5 4
G i r l s 3 1 . 5 6 9 . 2 0 - . 1 6 0 4 0 . 0 0 1 0 . 3 6 - . 1 4 7
D i f f 3 . 1 7 • 8 5 . 3 2 5 3 . 2 8 . 9 6 . 3 0 1
S E d i f f . 2 9 • 2 7 . 0 4 . 4 9 . 3 4 . 0 4
t - r a t i o 1 1 . 0 3 3 . 1 5 8 . 1 2 6 . 7 3 2  . 8 9 7 . 5 2

R a w  S c o r e G a i n  a s z  S c o r e G a i n  a s  T.'ean D i f f ­
G a i n o f P o s s i d l e G a i n e r e n c e s  b e t w e e n

G a i n T - a c o r e a

B o y a 8 . 5 5 2 1 - . 0 1 1 * • 0 3
G i r l s 8 . 4 4 1 9 . 0 1 3 • 0 3
D i f f . 1 1 2 - . 0 2 4 •  • 0 6
S E d i f f . 3 4 1 . 2 . 0 3 • 0 5
t - r a t i o . 3 2 1 . 4 . 0 8 1 . 2 0

P o i n t  B i a e r i a l  C o e f f i c i e n t s  o f  C o r r e l a t i o n
r  SE

B o y s  a n d  G i r l a  a p - a i n s t  I n i t i a l  T e a t  S c o r e s .  .  . 1 6  . 0 3

B o y a  a n d  G i r l s  a g a i n s t  F i n a l  T e a t  S c o r e s .  .  . . 1 5  . 0 3
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a b o u t  t h e  t o t a l  n i n t h  g r a d e  - c o p u l a t i o n .  I n  c o n n e c t i o n  w i t h  

t h e  s a n ^ l e  o f  t h e  n o p u l c t i o n  w h i c h  i s  i n v o l v e d  i n  t h i s  s t u d y  

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

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

r i r l s •

I n  t h e  a n a l y s i s  o f  t h e s e  d a t a  i t  w a s  f o u n d  t h a t  t h e  

f i r l s  i n  t h e  m a i n  g r o u p  o f  1 , 1 7 3  n i n t h  g r a d e  s t u d e n t s  e n j o y e d  

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

o v e r  t h e  b o y s  o f  1 • op  I Q  o o i n t s .  By  u s i n g  t h e  r e g r e s s i o n  

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

g i r l s  a  p r e d i c t e d  a d v a n t a g e  o n  t h e  R e a d  T e s t  o f  , 8 2 .  T h i s  

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

e n c e s  a s s o c i a t e d  w i t h  s e x  b u t  i t  d o e s  i n c r e a s e  t h e  q u a n t i ­

t a t i v e  r e l a t i o n s h i p  s o m e w h a t *

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

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

o o i n t  b i s e r i a l  c o e f f i c i e n t  o f  c o r r e l a t i o n ^ ®  w a s  c a l c u l a t e d .  

W i t h  t h i s  v a l u e  f o u n d  t o  b e  l e s s  t h a n  . 2 0  i t  f o l l o w s  t h a t  

a b o u t  t h r e e  p e ^  c e n t  o f  t h e  t o t a l  v a r i a n c e  i n  t h e  amount  

o f  s c i e n c e  i n d o r s a t i o n  p o s s e s s e d  b y  s t u d e n t s  may b e  a t t r - i b -  

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

c o e f f i c i e n t  o f  a l i e n a t i o n / ' * '  t o  k n o w  t h e  s e x  o ° a s t u d e n t

I 0 I b i d . , ~ p .  14-03-1+09.

1 1 l b  i d . ,  p .  3 2 3 .
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w o u l d  i n c r e a s e  t h e  c h a n c e s  o f  s u c c e s s f u l l y  p r e d i c t i n g  

h i s  o r  h e r  s c o r e  o n  t h e  R e a d  T e s t ,  a n d  h e n c e  h i s  o r  h e r  

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

c e n t .

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

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

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

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

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

B o t h  q u a l i t a t i v e l y  a n d  q u a n t i t a t i v e l y  t h e s e  f i n d i n g s  

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

An i n t e r p r e t a t i o n  o f  t n e s e  data r e g a r d i n ' 1- d i f f e r e n c e s  

a s s o c i a t e d  w i t h  d i f f e r e n c e s  i n  s e x  may  f o l l o w  o n e  o f  s e v e r a l  

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

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

h o y s  t h a n  i n  g i r l s ,  a m e n t a l  t r a i t  g i v i n g  t h e  b o y s  a n  a d v a n t a g e  

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

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

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

h y p o t h e s i z e d  m e n t a l  t r a i t  w o ^ l d  h a v e  t o  b e  s e p a r a t e  f r o m  t h o s e

i n v o l v e d  i n  a s t u d e n t * s  p e r f o r m a n c e  o n  i n t e  l i g e n c e  t e s t s .
>

A m o r e  c o n s i s t e n t  i n t e r p r e t a t i o n  m i g h t  b e  t h a t  t h e  

e x e r c i s e s  o n  t h e  H e a d  T e s t  i n v o l v e  e x p e r i e n c e s  w i t h  w h i c h  

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

t h e r e  i s  a  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 t w e e n  s u c c e s s f u l  

r e s p o n s e  o n  t h e  i t e m s  o n  t h e  R e a d  l e s t  a n d  t h e  e x p e r i e n c e s  

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

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

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

t h e  t e s t .

C l a s s r o o m  e x p e r i e n c e s  i n  c o n n e c t i o n  w i t h  t h e  n i n t h  

r’r f l d e  n e n e r a l  s c i e n c e  c o u r s e  t e n d  t o  b e  s h a r e d  e q u a l l y  b y  

b o y s  a n d  n i r - l s .  E v i d e n c e  i n d i c a t i o n  t h a t  b o t h  s e x e s  a c h i e v e  

e q u a l l y  d u r i n g  t h e s e  e x p e r i e n c e s  t e n d s  t o  a d d  v a l i d i t y  t o  

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

I V .  DIPFBRJSNCES IN  Add IEVBi-j.IN I ASSOCIATED WITH 
MEMBERSHIP IN []_-U CL'-ES AND SCO Vi S

D i f f e r e n c e s  a s s o c  i a t e d  w i t h  S c o u t  e x p e r i e n c e s .  T h e  

d i f f e r e n c e s  h e  t w e e n  t h e  s c o r e s  o f  B o y  a n d  G i r l  S c o u t s  a n d  

s t u d e n t s  w i t h o u t  S c o u t  e x p e r i e n c e s  w e r e  f o u n d  t o  b e  r r e a t e r  

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

c h a n c e  s a n o l i n f  e r r o r s .  T h e s e  d i f f e r e n c e s  w e r e ,  h o w e v e r ,  

r e d u c e d  d u r i n g  t h e  c o u r s e  o f  t h e  y e a r ’ s  i n s t r u c t i o n  i n  

" e n e r p l  s c i e n c e .  On t h e  b a s i s  o f  f i n a l  s c o r e s ,  t h e  a s s u r a n c e  

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

s u c h  g r o u p s  d r o p p e d  t o  a b o u t  (3 5 c u s n c e s  i n  1 0 0 .  I t  f o l l o w s  

f r o m  t h i s  t h a t  a n y  e x p r e s s i o n  c o r c p u r i r u -  t r o  w a i n s  o f' t n e  tv/o
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c r o u p s  w o u l d  s h o w  t h e  g a i n  t o  b e  g r e a t e r  f o r  t h e  n o n - S c o u t  

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

s h o w e d  a  p r o b a b i l i t y  o f  a b o u t  7 5  t o  1 0 0  o f  b e i n g  g e n e r a l l y  

t r u e  f o r  g i r l s .  D a t a  f o r  t h i s  f a c t o r  a p p e a r  i n  T a b l e  X V I .

I t  m a y  b e  n o t e d  t h a t  g a i n s  m e a s u r e d  a s  d i f f e r e n c e s  

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

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

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

t h e  c r o u p s .  T h e  d i f f e r e n c e s  b e t w e e n  t h e  c r o u p s  w h e n  e x -  

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

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

f a i n s  o r  l o s s e s  i n  r e l a t i v e  r a n k  n o s i t i o n ,  w i t h i n  t h e  

f  r o u p  s .

T h e  d i f f e r e n c e s  b e t w e e n  t h e  S c o u t  c r o u p s  a n d  n o n - S c o u t  

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

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

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

b o y  a nd  g i r l ,  a n d  n o n - S c o u t s  p r i o r  t o  i n s t r u c t i o n  I n  t h e  

n i n t h  c r a d e  i s  c l e a r l y  e s t a b l i s h e d .  A t t e n t i o n  i s  n e x t  

d i r e c t e d  t o w a r d  t h e  q u e s t i o n  o f  w h e t h e r  t h i s  d i f f e r e n c e  m a y  

b e  a t t r i b u t a b l e  t o  t h e  p e c u l i a r  e f f e c t  o f  t h e  S c o u t  e x p e r i e n c e  

o r  may b e  b e t i e r  e x p l a i n e d  a s  a s s o c i a t e d  w i t h  t h e  u n e q u a l  

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

P r e p a r a t o r y  t o  a p p r o a c h i n g  a n  a n s w e r  t o  t h i s  q u e s t i o n ,

B o y  a n d  G i r l  S c o u t s  w e r e  c o m b i n e d  t o  f o r m  t h e  m o r e  g e n e r a l
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TABLE XVI

COMPARISONS OF "’’HE SO RES OF 3 6 6  3 0 Y  SCOUTS WITH THE 
SCORES OF 6 0 3  BOY NON-SCOUTS AND OF 3 9 9  GIRL SCOUTS  

WITH THE SCORES OF 6 0 5  GIRL NON-SCOUTS

I n i t l a l F i n a l
Raw S c o r e  z S c o r e R a w  S c o r e  z  S c o r e

V SD M M SD M

B o y  S c o u t s 3 6 . 4 9 1 0 . 4 8 . 1 7 4 4 . 0 4 1 1 . 4 5  . 0 7
B o y  n o n - S c o u t s 3 3  . 6 6 1 0 . 1 2 - . 1 0 4 2  . 8 2 1 1 . 2 5  - . 0 4
D i f f e r e n c e 2 . 8 3 . 3 6 . 2 7 1 . 2 2 . 2 0  . 1 1
S E d i f f . 6 8 . 4 9 . 0 6 . 7 5 . 2 8  . 0 6
t - r a t i o 4 . 1 6 . 7 3 4 . 5 0 1 . 6 3 . 7 1  1 . 8 3

G a i n  a s  M e a n
G a i n  a s  i D i f f e r e n c e

Ra w S c o r e o f  :P o s s i b l e z  S c o r e b e t w e e n  T -
G a i n G a i n G a i n S c o r e s

B o y  S c o u t s 7 . 5 5 2 0 - . 1 0 - 1 . 0 4
B o y  n o n - S c o u t s 9 . 1 6 2 2 . 0 6 . 6 3
D i f f e r e n c e - 1 . 6 1 - 2 -  • 1 6 - 1 . 6 7
SEd i f f . 5 2 2 . 0 4 . 1 6
t - r a t i o 3 . 1 0 1 . 0 4 . 0 0 1 0 . 4 3

I n i t i a l F i n a l
Raw :S c o r e  z S c o r e Raw S c o r e  z  S c o r e

a - . SD u V SD U

G i r l  S c o u t s 3 2 . 9 7 1 0 . 5 7 . 1 6 4 0 . 9 8 1 0 . 5 7  . 1 1
G i r l  n o n - S c o u t s 3 0 . 7 3 1 0 . 7 9 - . 0 9 3 9 . 3 2 9 . 8 0  - . 0 8
D i f f e r e n c e 2 . 2 4 . 2 2 . 2 5 1 . 6 6 . 7 7  . 1 9
S E d i f f . 5 8 . 4 2 . 0 6 • 6 6 • 4 6  . 0 6
t - r a t i o 3  . 8 6 . 5 6 4 . 1 7 2  . 5 1 1 . 6 7  3 . 1 7
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TABLE X V I  ( c o n t i n u e d )

COMPARISONS OP n,H -  SCORES OP' 3 6 6  BOY SCOUTS WITH THE 
SCORES OF 6 0 3  BOY NON-SCOUTS AND OF 3 9 9  GIRL SCOUTS 

WITH tup;  SCORES OF 6 0 s  GIRL MON-SCO TTS

Raw S c o r e  
C a l n

G a i n  a s  % 
o f  o o s s i b L e

; S c o r e  
G a i n

G a i n  a s  K e a n  
D i f f e r e n c e  
b e t w e e n  T -  

S c o r e  s

G i r l  S c o o t s  
G i r l  n o n - S c o u t s  
D i  f f e r e n c e
SI' * d i f f  
t - r a t i o

3 . 0 1
3 . 6 9
- . 5 3

. 3 6
1 .  6 0

1 9
1 9

0
2
0

- . 0 ^
.01

- . 0 6
. 0 6  

1 . 2 0

-.11
. 0 7

- . 1 3
. 1 5

1 . 2 0
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c a t e g o r y  o f  S c o u t s  t o  b e  c o m p a r e d  w i t h  n o n - S c o u t s .  T h e  

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

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

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

S c o u t s  a n d  g i r l  n o n - S c o u t s  a n d  b e t w e e n  t h e  s c o r e s  o f  B o y  

S c o u t s  a n d  b o y  n o n - S c o u t s .  D a t a  r e l a t e d  t o  t h e s e  c o m b i n e d  

c r r o u p s  a p p e a r  i n  T a b l e  X V I I .  A c o m p a r I s o n  o f  t h e  g e n e r a l  

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

X V I I I .

T h e s e  d a t a  s h o w  t h a t  t h e  S c o u t s  h a v e  s e v e r a l  f a c t o r s  

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

o f  a f f e c t i n g  t h e  a c q u i s i t i o n  a n d  n o s  s e s s i o n  o f  s c i e n c e  

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

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

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

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

t i o n  b e t w e e n  i n t e l l i g e n c e  q u o t i e n t s  a n d  i n i t i a l  s c o r e s  o n  

t h e  R e a d  T e s t  w a s  f o u n d  t o  b e  .  3 5 7 «  By u s i n g  t h e  r e g r e s s i o n  

e q u a t i o n  d e r i v e d  pr o m  t h i s  c o r r e l a t i o n  a s  a n  e s t i m a t i n g  

e q u a t i o n ,  a m e a n  s c o r e  o n  t h e  R e a d  T e s t  o f  3 4 *  w o u l d  h a v e  

b e e n  p r e d i c t e d  f o r  t h e  S c o u t s  a n d  a  m e a n  s c o r e  o f  3 1 * 1 9  

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

g i v e  t h e  S c o u t s  a p r e d i c t e d  s u p e r i o r i t y  o f  3 . 6 3  p o i n t s  i n  

k e e p i n g  w i t h  t h e i r  s u p e r i o r  i n t e l l i g e n c e .  T h e  o b s e r v e d  

d i f f e r e n c e  b e t w e e n  t h e  g r o u p s  w a s  2 . ) q 6  w i t h  a s t a n d a r d  e r r o r
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TABLE X V I I

COMPARISON OF THE SCORES OF 7 6 5  SCO'TTS WITH 
THE SCORES 0 1  , 2 0 3  NON-SCC'JTS

I n i t i a l F i n a l
Raw S c o r e  z S c o r e Raw S c o r e  z  S c o r e

r  s i ' V K S' M

S c o u t s 3) i . 6 5  9 . 9 7 . 1  6 U 2 . '\l\ 1 1 . 3 9  . 0  3
N o n - S c o u t  s 3 2 . 1 9  9 . 1 0 - . 0 9 3 1 . 0 7 1 1 . 8 1  - . 0 5
D i f f e r e n c e 2 .  J.|. 6  . 3 7 . 2 5 1 .  3 7 - . 5 2  . 1 3
S E d i f f ») i * i . 3 1 . 0 5 . 5 7 . 3 7 . 0 5
t - r q t l o 5 . 5 9  2 . 3 l 5 . 0 0 2 . 9 1 1 . 1 5  2 . 6 0

“ -r ** *• —' ■ —
Raw S c o r e  C a i n  a s „b o f  z S c o r e G a i n  a s  K e a n

G a i n  P o s s i b l e G a i n G a i n D i f f .  b e t w e e n
T - S c o r e s

S c o u t  s 7 . 7 9  1 9 - . 0  3 - . 3 5
N o n - S c o u t  s 3 . 3 3  2 1 . 0 5 . 35
D i f f e r e n c e - 1 . 0 9  - 2 - . 1 2 - . 7 0
S S D 1 f f . 3 5  2 . 0 ? . 3 3
t - r a t i o 3 . 2 0  1 . 0 1 . 7 0 2 . 1 2
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TABLE X V I I I

COL' IRISOV 0 : A .RUSTICS 0 SCO' th-
AND NON-SCOUT GROUPS

C h a r a c t e r i s t i c  S c o u t s  N o n - S c o u t s

N u m b e r  7 6 9  1 , 2 0 3

L e a n  i n t e l l i g e n c e  q u o t i e n t ...............................................1 0 i | . P 5  9 9 . p i |

P e r c e n t a g e  w i t h  h i m h  i n t e r e s t  i n  r e a d i n g
s c i e n c e  b o o k s .................................................................... 1 3  1 0

P e r c e n t a g e  w i t h  l o w  I n t e r e s t  i n  r e a - C i n r
s c i e n c e  b o o k s ....................................................................  2 2  2 3

P e r c e n t a g e  Crom " b e s t "  h ome  c a t e g o r y .  . . 1 6  6

P e r c e n t a g e  f r o m  " p o o r "  h o n e  c a t e g o r y .  . . 9  7

L e a n  n u m b e r  o f  s c i e n c e  c l a s s e s  p e r  w e e k
t h r o u m h  t h e  6 t h ,  7 t h ,  anu 3 t h  t r a d e s  . 3 . 7  7 . 9
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o f  0 . ! j2 | - .  T h e  s t a n d a r d  e r r o r  o f  e s t i m a t e  f o r  t h e  r e g r e s s i o n  

e q u a t i o n  w a s  a b o u t  , 3 0 .  T h e  d i f f e r e n c e  b e t w e e n  p r e d i c t e d  

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

i s  p - r e a t  e n o u g h  t o  r a i s e  t h e  q u e s t i o n  w h e t h e r  S c o u t  e x p e r i e n c e  

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

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

o f  s c i e n c e  i n f o r m a t i o n .  An a n s w e r  t o  t h i s  q u e s t i o n  w a s  

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

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

T a b l e  X I X  r e p o r t s  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  arnonc- t h e  

f a c t o r s  s u s p e c t e d  0 ” a f f e c t i n g  t h e  a c q u i s i t i o n  o f  s c i e n c e  

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

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

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

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

t h i s  p h a s e  o f  t h i s  i n v e s t i g a t i o n .  B r i e f l y  s t a t e d ,  t h e  

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

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

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

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

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

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

f a c t o r s  s u c h  a s  S c o u t  e x o e r i e n c e ,  I4. -H  C l u b  e x p e r i e n c e ,  r e a d i n g  

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

o f  t h e  s t u d e n t s ,  a l t h o u g h  i t  ma y  b e  a s s u m e d  t h a t  s u c h  f a c t o r s
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E x p e r i e n c e  ( l )  a n d  S o c i a l - E c o n o m i c  H om e C o n d i t i o n s  ( 3 )  w a s  
f o u n d  t o  b e  .1 1 * 5 .
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o f  c o r r e l a t i o n .
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a r e  n o r m a l l y  d i s t r i b u t e d  t h r o u g h  t h e  p o p u l a t i o n ,  d o  n o t  

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

1 w s 3 n e c e s s a r y  I n  t h i s  s t u d y  t o  r e s o r t  t o  t h e  u s e  o f  c a t e ­

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

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

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

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

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

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

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

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

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

a c t i n g  s i m u l t a n e o u s l y  w i t h  o t h e r s  I t  b e c a m e  n e c e s s a r y  t o  

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

a r e  n u m e r i c a l l y  e q u i v a l e n t .  T h e s e  r " b l  :ms t u r n e d  t h e  

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

a s  t h e  b i s c r i a l , 1 '" t h e  t e t r  a c h o r i c , 1  ̂ t h e  p h i  c o e f f i c i e n t  , l i+
1 9a n d  t h e  b i s c r i a l  and  t e t -ru c h o r i c  u s i n g  w i d e  s u r e  ad c a s e s .

O f  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  r e p o r t e d  i n  T a b l e  X I V . 

o c g e  9 U , t h e  c o e f f i c i e n t  r e s o r t e d  f o r  S c o u t  e x p e r i e n c e  a n d

P e t e r s  a n d  V a n  boorhis,  o £ .  c 1 1 . , r>. 3 6 2 .

1 3 I b i d . ,  p .  3 6 6 .

A l l e n  L .  E d w a r d s ,  S t a t  i  s t  1 c a 1 A n a l v s i s  f o r  S t u d e n t s  
I n  P s y c h o l o g y  a n d  E d u c a t i o n " !  ( t few Y o r k :  R i n e h a r t  a n d  C o . ,
m s y , -  p . i i t j . ------------------------------------

^ P e t e r s  a n d  V a n  V o o r h i s ,  ojd. c i t . , p p .  3 7 6  end  3~^i*
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s c i e n c e  i n f o r m a t i o n  i s  r a t h e r  r e p r e s e n t a t i v e  o f  t h o s e  c a l ­

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

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

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

e x p e r i e n c e  w i t h i n  t h e  t o t a l  p o p u l a t i o n  a n d  t h a t  t h i s  d i s t r i ­

b u t i o n  ma y  b e  d i v i d e d  i n t o  t w o  c a t e g o r i e s .  I t  w o u l d  b e  

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

i s o l a t e d  f r o m  t h e  S c o u t  e x p e r i e n c e .  By d i v i d i n g  t h e  t o t a l  

p o p u l a t i o n  i n t o  t w o  c a t e g o r i e s ,  t h o s e  w i t h  n o  o r  l e s s  t h a n  

o n e  y e a r  o f  S c o u t  e x p e r i e n c e  an d  t h o s e  w i t h  o n e  o r  m o r e  

y e a r s  o f  S c o u t  e x p e r i e n c e ,  i t  I s  p o s s i b l e  t o  w o r k  w i t h i n  

t h e  r e s t r i c t i o n s  o f  t h e  b i s e r i a l  t e c h n i q u e .  T h e  b i s e r i a l  

c o e f f i c i e n t s ,  r ^ 2  a nd  r^  a l s o  f o l l o w  a n  a r g u m e n t  s i m i l a r  

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

t i o n  o f  r 0 ]_.

T h e  c o e f f i c i e n t s  o p c o r r e l a t i o n  b e t w e e n  S c o u t  e x p e r i e n c e

a n d  t h e  s t u d e n t s 1 s o c i a l  and e c o n o m i c  home  c o n d i t i o n s ,

and  s c i e n c e  b o o k  r e a d i n g  i n t e r e s t ,  ,  a r e  t e t r a c h o r i c

r ’ s  c a l c u l a t e d  f r o m  w i d e s p r e a d  c l a s s e s .  A c c o r d i n g  t o  P e t e r s
16

and  V a n  V o o r h i s ,  t f - i s  t e c h n i q u e  c a n  b e  u s e d  t o  e s t i m a t e  

t h e  c o r r e l a t i o n  b e t w e e n  t w o  v a r i a b l e s  I f  t h e y  a r e  n o r m a l l y  

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

e x t r e m e  s e g m e n t s  o f  t h e  p o p u l a t i o n .  T h e  o r i p - i n s  o f  t h e

 ...... . "X 6'
P e t e r s  a n d  V a n  V o o r h i s ,  o p . c i t . .  p .  3 ^ 6 .
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d a t e  u p o n  w h i c h  t h e s e  c o r r e l a t i o n s  a r e  b a s e d  a i d  i n  m e e t i n g  

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

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

w h o  c a m e  f r o m  t h e  b e s t  t e n  p e r  c e n t  o f  t h e  h o m e s  a n d  t h o s e  

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

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

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

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

a c q u a i n t e d  w i t h  t h e  e x t r e m e  c a s e s  o f  t h e i r  s t u d e n t s ’ h o m e  

b a c k g r o u n d s .

T h e  u s e  o f  t h i s  t e c h n i q u e  i n  a r r i v i n g  a t  a n  e s t i m a t e  o f  

t h e  s t u d e n t s '  i n t e r e s t s  i n  r e a d i n g  s c i e n c e  b o o k s  f o l l o w s  

a s i m i l a r  a r g u m e n t .  T h e  a u t h o r  b e l i e v e d  t h a t  t h e  s t u d e n t s '  

m e m o r i e s  w o u l d  <>-ive m o r e  a c c u r a t e  e s t i m a t e s  o f  i n t e r e s t  

a t  t h e  e x t r e m e s  t h a n  o v e r a l l .  A t e c h n i q u e  f o r  c a l c u l a t i n g  

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

m o r e  m a r k e d l y  w c u l d  t h u s  b e  a s s u m e d  t o  y i e l d  a m o r e  r e l i a b l e  

e s t i m a t e  o f  t h e  a c t u a l  r e l a t i o n s h i p .  S i m i l a r l y ,  r 2 3  an<  ̂ r 2i[ 

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

T o  a i d  i n  t h e  i n t e r p r e t a t i o n  o f  t h e  v a l i d i t y  o f  t h e  

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

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

c h o r i c  r ' s ,  t h e  p h i  c o e f f i c i e n t s ,  a n d  t h e  t e t r a c h o r i c  r ' s  

f r o m  w i d e s p r e a d  c l a s s e s  f o r  S c o u t  e x p e r i e n c e  a n d  r e a d i n g  

i n t e r e s t  i n  s c i e n c e  b o o k s  a n d  w i t h  t h e  s o c i a l  a n d  e c o n o m i c
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h o m e  c o n d i t i o n s .  I n  t h e  c a s e  o f  t h e  f ' i r s t  o f  t h e s e  f a c t o r s ,  

i n t e r e s t  i n  r e a d i n g  s c i e n c e  b o o i r ,  t h e  s t r a i g h t  t e t r a c h o r i c  

r  w a s  f o u n d  t o  b e  . 3 1 3 ,  t h e  p h i  c o e f f i c i e n t  . 1 9 8 ,  a n d  t h e  

t e t r a c h o r i c  r  f rorti w i d e s p r e a d  c l a s s e s  e q u a l l e d  . 1 6 7 *

I n  t h e  c a s e  o f  S c o u t  w o r k  a n d  h o m e  c o n d i t i o n ,  t h e  s t r a i g h t  

t e t r a c h o r i c  r  w a s  . 2 6 3 ,  t h e  p h i  c o e f f i c i e n t  . 1 7 3 *  a n d  t h e  

t e t r a c h o r i c  r  f r o m  w i d e s p r e a d  c l a s s e s  w a s  . 1 ^ 9 .

T h e  v a l u e s  o f  t h e  s t r a i g h t  t e t r a c h o r i c  r ’ s  i n  t h e  p r e c e d ­

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

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

t h e  t w o  e x t r e m e  c a t e g o r i e s  w o u l d  n a v e  b e e n  e q u a l  t o  t h e  

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

c o p u l a t i o n .  T h e  p h i  c o e f f i c i e n t  w o u l d  h a v e  g i v e n  a v a l i d  

e s t i m a t e  I f  t h e  d i s c r e p a n c y  b e  we  o n  t h e  t w o  e x t r e m e  c a t e g o r i e s  

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

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

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

t h e  w i d e s p r e a d  c l a s s  a d j u s t m e n t  t o  t h e  t e t r a c h o r i c  t e c h n i q u e .

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

i n t e l l i g e n c e  t h e  r ' s  i n  T a b l e  X I X ,  p a ^ e  9 i q ,  r u n  l o w .  T h e  

c o e f f i c i e n t  b e t w e e n  S c o u t  e x p e r i e n c e  a n d  s r i o r  i n s t r u c t i o n  

i s  s o  l o w  t h a t  n o  f u r t h e r  a n a l y s i s  o f  t n ' . s  r e l a t i o n s h i p  w i l l  

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

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

p a r t i a l  r e g r e s s i o n  c o e f f i c i e n t s .  ' t h e s e  w e r e  f o u n d  t o  b e :

A
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R e a d i n g  I n t e r e s t s

S c o u t  E x p e r i e n c e

I n t e l l i g e n c e

S o c i a l  a nd  E c o n o m i c  T'o,v e C o n d i t i o n

. 0L|_2 

.514-1 

. 0 2 3

.222
Th e  p a r t i a l  r e g r e s s i o n  c o e f f i c i e n t s  f o r  S c o u t  e x ­

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

z e r*o.  T h i s   ̂ e a d s  t o  t h e  i n t e r p r e t a t i o n  t h a t  t h e  o n e  y e a r  

o r  m o r e  o f  S c o u t  e x p e r i e n c e  o f  t h e  ? 6 5  S c o u t s  w h o  w e r e  

i n c l u d e d  i n  + h i s  s t u d y  w a s  n o t  e x c l u s i v e l y  a s s o c i a t e d  w i t h  

t h e  a b i l i t y  t o  r e s n c n d  t o  t h e  i t e m s  o n  t h e  R e a d  G o n e r a l  

S c i e n c e  T e s t .  T h e i r  a n r a r e n t  r a w  s c o r e  s d v s n t  a ~e ^ u s t  be

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

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

w i t h  b o o k s  a b o u t  s  c * c." -  e  .

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

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

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

f o r  e a c h  o f  t h e  f a c t o r s  a c t i n ' *  e x c l u s i v e l y  o f  t h e  o t h e r s .

T h e  v a r i e t y  o f  t e c h n i q u e s  u s e d  i n  d e r i v i r r  t h e  z e r o  and  

s e c o n d  o r d e r  r ' s  d i d  n o t  n e r r i t  m e a s u r e s  o f  e q u a l  v a r i a b i l i t y  

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

p a r t i a l ,  r e p r e s s i o n  c o e f f i c i e n t s  m; r>y b e  u s e d  a* an  e s t i m a t e  

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

f a c t o r s  w h i c h  w e r e  i n c l u d e d  i n  t h i s  s t u d y .
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D 1 f f e r e n c e s  a s s o c i a t e d  w i t h .  k z l l  C l  Tib e  x  o e r  1 ■: n c  e s .

T h e  d a t a  c c n c e r n i n o ;  t h i s  f a c t o r  a p p e a r  i n  T a b l e  X X .  I t  c a n  

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

s c o r e s  a r e  a l l  i n  f a v o r  o f  t h e  1 | -H  C l u b  g r o u p .  T h e s e  d i f f e r ­

e n c e s  a r e  s o  l a r r e  i n  c o m p a r i s o n  w i t h  t h e i r  s t a n d a r d  e r r o r s  

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

e n c e  b e t w e e n  s u c h  g r o u p s  i n  t h e  t o t a l  p o p u l a t i o n .

A s  w a s  t h e  c a s e  w h e n  S c o u t  e x n c r l - n c e  w a s  t h e  f a c t o r  

b e i n ~  c o n s i d e r e d ,  a t t e n t i o n  i s  n e x t  d i r e c t e d  t o  t h e  q u e s t i o n  

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

t h e  i t e m s  o n  t h e  H e a d  T e s t  w e r e  e q u a l l y  d i s t r i b u t e d  a m o n g  

t h e  Iq. —IT a n d  n o n  !j . -TT Club'  g r o u p s .  T h e r e  w e r e  f o u n d  t o  b e  

1 2 6  b o y s  a n d  2L|9 " i r i s  i n  t h e  h - H  C l u b  n - r o u p .  I t  w a s  

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

b o y s  w a s  3l| . 0 7  w h i c h  i s  p r a c t i c a l l y  e q u a l  t o  t h e  i n i t i a l  

m e a n  s c o r e  o f  t h e  n o n  U - I I  b o y s .  T h e  I n i t i a l  m e a n  s c o r e  f o r  

t h e  ) p-T! ' " i r i s  w a s  3 3 * 5~2 a n d  t h i s  i s  s i g n i f i c a n t l y  h i  h e r  

t h a n  t h e  i n i t i a l  m e a n  s c o r e  f o r  t h e  n o n  Jq-H '’ i r i s .  T h i s  

l e a d s  t o  t h e  t e n t a t i v e  i n t e r p r e t a t i o n  t h a t  ‘" i r l  a n d  b o y  

ij -H  C l u b  e x p e r i e n c e s  h e  r  d i f f e r e n t  r e l a t i o n s h i p s  t c  t h e  

p o s s e s s i o n  and’ a c q u i s i t i o n  o f  s c i  n e e  I n f o r m a t i o n .

T h e  c o m p a r  at  i v e  i n t e l l i g e n c e  o '1 t h e  1. -TT a n d  n o n  I4. -H c r o u n s  

rnu3 t  b e  c o n s i d e r e d .  I t  w a s  P o u n d  t h a t  t h e  ’ -I; C l u b  g r o u p  a s  

n w h o l e  e n j o y e d  a n  i n t e l l i g e n c e  q u o " l e n t  s u p e r i o r i t y  o f  2 . 3 1  

i n t e l l i g e n c e  q u o t i e n t  p o i n t s .  B y  u s i n v  t h e  p r e v i o u s l y
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T A: XX

C0: P i R I S O N  CF r 
k - R  CL tb 12XPER'

j  s c o n . ,3 o n  375  s t u d s s t s  w i t h
\’CE WITH T’7L SCORGS 0 7  1 , 7 9 7

ST .
i . '  .-t . 'i I ^ w l t h c  t : k -H CL TB LX PF Rl^ TCL

I n . i t i a l F i n a l
R aw S c o r e  z S c o r e Raw S c o r e  z S c o r e

tv SD T/ SD 1.

! - T: C l u b 3 ' ! .-"co 9 . 6 0 . 1 6 1 3 * .’2 1 0 . 3 - 5 . 2 0

N o n - k H  C l v ’b 3 2 . 7 b 9 . 5 1 - .  0 J4 3 1 . 1 . 0  1 0 . 9 0 1 • O 1

D i  f‘f e r e n c e 1 . 9 5 . 0 9 . 2 0 2 . 6 2  - . k b . 2 5
:’T,;d I  f f . 5 :; .1-1-0 . 0 5 . 5 9  . l | ’i . 0 5

t - r a t i o 3 . 5 7 . 2 2 1: . 0 0 i i . k k  1 . 0 2 3 . 3 2

Raw S c o r e G a i n  a s  9; o r z S c o r e  G a i n  a s  Ke a n  D i f f
C a i n P e u c i b l e 0- a  I n G a i n  b e t w e e n T - S c o r e  s

3 - H  C l u b  9 . 0 2 2 2 . 0 3 . 2 5
N o n - k - H  C l u b 3 . 3 5 2 0 - . 0 1 - . 0 6
D i f f e r e n c e  . 6 7 2 . 0 3 . . 3 1

i f f  - 7 1 1 . 0 9 . 3 1
t - r a t i o  . 9 3 2 . 0 0 1 . 0 0 . 7 6
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i n t e r p r e t e d  r e g r e s s i o n  t e c h n i q u e  T o r  m a t c h i n g  g r o u p s  a n d  

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

w o u l d  h a v e  o e e n  p r e d i c t e d  t h a t  t h e  4 - h  C l u b  g r o u p  w o u l d  h a v e  

m a d e  a  m e a n  s c o r e  o n  t h e  h e a d  T e s t  o f  3 4 . 4 7 ,  Th e  i n i t i a l  

m e a n  s c o r e  o b s e r v e d  f o r  t h e  g r o u p  w a s  3 4 . 7 0 *

T h e  a n a l y s i s  o f  d i f f e r e n c e s  a s s o c i a t e d  w i t h  S c o u t  

e x p e r i e n c e  s h o w e d  t h a t  t h e  s o c i a l  a n d  e c o n o m i c  h o m e  c o n d i ­

t i o n s  a n d  S c o u t  e x p e r i e n c e  s h o w  e x c e e d i n g l y  l o w  i n d e p e n d e n t  

c o r r e l a t i o n  w i t h  s c o r e s  o n  t h e  h e a d  T e s t ;  t h u s  i t  w a s  d e e m e d  

u n n e c e s s a r y  t o  c h e c k  o n  t h e  e q u a l i t y  o f  d i s t r i b u t i o n  o f  t h e s e  

f a c t o r s .  H e a d i n g  i n t e r e s t s  a n d  t h e  n u m b e r  o f  p e r i o d s  o f  

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

w a s  n o  k n o w n  r e a s o n  t o  s u s p e c t  t h a t  t h e s e  1 a c t o r s  w o u l d  b e  

m a r k e d l y  d i s p r o p o r t i o n a t e l y  d i s t r i b u t e d  b e t w e e n  t h e  4 - H  a n d  

n o n  4 - H  C l u b  g r o u p s .

A l t h o u g h  t h e  g a p  b e t w e e n  t h e  t w o  g r o u p s  c o m p o s i n g  t h e  

s a m p l e  o f  s t u d e n t s  i n  t h i s  s t u d y  w i d e n e d  d u r i n g  t h e  y e a r ’ s  

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

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

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

o v e r a l l  i n i t i a l  a n d  f i n a l  s c o r e s  ( . 7 2 8 ) ,  p r o m p t s  t h e  

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

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

w a s  m a d e  o f  t h e  i n f o r m a t i o n  p o s s e s s e d  ^ r i o r  t o  t h e  y e a r 13 

i n s  t r u c t i o n .
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V .  r I F F E R E d C E S  I N  ACHIE V ■ i N T  ASSOCIATED WITH 
DIFFERE NC ES I N  HOFK EACKOROHND

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

h o m e  b a c k g r o ’ -nd s ,  D a t a  r e g a r d i n g  t h i s  f a c t o r  a r e  r e p o r t e d  

i n  T a b l e s  XXI  a n d  X X I I .  A s t u d e n t  w a s  c l a s s i f i e d  a s  b e l o n g ­

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

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

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

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

t h e s e  c a t e g o r i e s  h e  w a s  i d e n t i f i e d  a s  c o r a i n ^  f r o m  a m i x e d  

h o m e  b a c k g r o u n d .

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

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

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

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

h o v e  t h e  s a m e  b e d ' ^ r o u n d  e x p e r i e n c e s  i n  t h i s  a r e a  a s  c i t y  

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

i n d u s t r i a l  e n t e r p r i s e s .  I n  C e n t r a l  I l l i n o i s  a n d  e s p e c i a l l y  

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

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

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

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

g o r y  s h o u l d  b e  c o n s i d e r e d  a t r a n s i t i o n  " r o u p  b e t w e e n  r u r a l  

a n d  c i t y .

I f  t h e  a r b i t r a r y  t - r a t i o  o f  3 . 0  i s  t o  b e  m a i n t a i n e d
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TABLE XXI

COMPARISON OF THE I N I T I A L  AND FINAL SCORES OF STUDENTS  
WITH RURAL, VILLAGE,  C I T Y ,  OR MIXED HOME BACKGROUNDS

Raw S c o r e s

R u r a l
M SD

V i l l a g e  C i t y
V. SD M SD

M i x e d
K SD

F i n a l 4 3 . 1 0 1 0 . 3 9 4 2 . 4 2  1 0 . 1 0 4 0 . 8 7 1 1 . 1 5 4 2 . 0 6  1 0 . 8 0
I n i t i a l 3 2 . 2 2 9 . 6 5 5 5 . 6 4  9 . 9 5 3 3 . 1 8 9 . 8 0 3 5 . 4 8  8 . 4 0
D i f f 1 0 . 8 8 . 7 4 8 . 7 8  . 1 5 7 . 6 9 1 . 3 5 8 . 5 8  2 . 4 0
S E d i f f . 4 0 . 3 7 . 5 1  . 4 6 . 2 6 . 6 5 . 4 5  . 3 9
t - r a t i o 2 7 . 2 2  . 0 0 1 7 . 2  . 3 3 2 9 . 6 2 . 0 8 1 9 . 1  6 . 1 5

z S c o r e s

R u r a l V i l l a g e C i t y M i x e d
M M

F i n a l . 1 4 . 0 8 - . 0 7 . 0 4
I n i t i a l - . 0 9 . 0 5 . 0 1 . 0 4
D i f f . 2 3 . 0 3 - . 0 8 0 . 0
S E d i f f . 0 4 . 0 5 . 0 1 . 0 4
t - r a t i o 5 . 1 7 . 6 0 8 . 0 0 0 . 0
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TABLE XXII

COMPARISON OF THE C A I N  SCORES OF ST HD JT TS  WITH RURAL,  
V I L L A G E ,  CITY , OR MIXED u 0 i  E BACKGROUNDS

D i f f e r e n c e s  B e t w e e n  M e a n  F i n a l  o n e  I n i t i a l  z  S c o r e s

R u r  a l . 2 3 R u r  a l . 2 3 R u r a l . 2 3
V i l l a  r e . 0 3 M i x e d 0 . 0 C i t y - . o ?
D i f f . . 2 0 . 2 3 . 3 0
3 E d i f f . 0 6 . 0 6 . 0 6
t - r  a t  t o 3 . 3 3 3 .  33 6 .  00

V L I 1 a r e . o  3 V I I I  a r e . 0 3 C i t y - . 0 ?
C l  t v - . 0 7 M I x e o 0 . 0 M i x e d 0 . 0
D i f f . . 1 0 D i f f . . 0 3 D i  I f . - . 0 7
S E d i f f . 0 5 . 0 6 . 0 5
t - r a  1 i o 2 . 00 . 5o 1 .LjO

I  e a n  D i f  f  e r e n c e s  B e ; t w e e n  I n d i v i d u a l  Jl^j-Scorc_3
R u r a l 1 . 9 ’t R u r  a l 1 . 9 U - R u r a l 1 . 9't
V i 1 1  a r  e .72 M i x e d - .15 C i t y -.71
Di f f . 1 . 22 2.09 2 . 65
S E d i f f . 61 . 5 U . lj-2
t - r a t Io 2 . 0 0 3.3? 6 . 30

7111 are .72 VII1 . . 7 2 C i t y - . 7 1
C i t y - . 7 1 Iv i x e d - .15 M Ixed - .1 5
D i  f f . 1 - 5  3 . 37 - . 5 6
3Sd i f f . 5U . 6 3 . ] | 6
t - r  rat i o 2 . 65 1 .35 1 . 2 2

C a i n  a s  P e r  C e n t  o f  f a i n  P o s s i b l e

R u r a l  2 5  R u r a l  2 5  v , a r e  21 V's re  2 1  C i t y  1 3
C i t y  1 3  F i x e d  2 1  C l  t v  1 3  f- i x e a  2 1  I i x e d 2 1

7 U- 3 0
3 h  3  It

2 . 3  1 1 o

R u r a l  2 5  
V'  a ^ e  2 1  
D i f f .  ip
S E d i f f  
t  - r a t i o  1
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s  t h e  t e s t  o f  s t a t i s t i c a l  s i g n i f i c a n c e ,  t h e  d i f f e r e n c e s  i n  

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

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

orue b a c k g r o u n d s  a r e  n o  g r e a t e r  t h a n  t h o s e  w ' . ’ c h  c a n  b e  

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

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

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

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

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

, e n d  t o  g a i n  m o r e  t h a n  t h e  c i t y  s t u d e n t s  a n d  t n o s e  w i t h  

u x e d  h o m e  b a c k g r o u n d s .  T h e  g a i n s  o f  t h e  r u r s i  s t u d e n t s  

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

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

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

3 o p u l a t l o n g .

T h e  s t a n d a r d  e r r o r s  f o r  t h e  d i f f e r e n c e s  b e t w e e n  z  

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

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

d i f f e r e n c e s  b  t w e e n  i n d i v i d u a l  T - s c o r e s  h a v e  b e e n  c a l c u l a t e d
/  n Di ;5Ep

b y  t h e  s i m p l e  f o r m u l a  Si i  _ V  7* ~ ^2 . w^U i r e  b h e  3 D * s  i n d i ­

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

i n d i v i d u a l  d i f f e r e n c e s  b e t w e e n  T - s c ^ r e t ,  ,rh ? e  s t a n d a r d  

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

t i v e l y  e s t i m a t e d .

W i t h  t h e  e x c e p t i o n  o f  i n t e l l i g e n c e ,  o t h e r  f a c t o r s
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c o r e l a t e d  w i t h  t h e  a b i l i t y  t o  r e s p o n d  t o  t h e  H e a d  ' T e s t  a r e  

a s s u m e d  t o  b e  e q u a l l y  d i s t r i b u t e d  among  t h e  home  b a c k g r o u n d  

c a t e g o r i e s .  T h e  m e a n  i n t e l l i g e n c e  q u o t i e n t s  Tor 1 , 5 2 0  o f  

t h e s e  s t u d e n t s  w e r e  f o u n d  t o  b e :

?-3>br r u r a l  s t u d e n t s  l O O . l p q  SE  * »9i l

1 3 6  v i l l a g e  s t u d e n t s ......................................... 1 0 2 . 6 5  BE * 1 . 2 0

9 7 9  c i t y  s t u d e n t s ...................................................... 1 0 1 . 7 5  SE * . l'rp

1 7 3  s t u d e n t s  w i t h  m i x e d  b a c k g r o u n d s  1 0 1 . h.2  S E  s  1 . 0)4

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

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

st ims o f  t h e  s t a n d a r d  e r r o r s .  The  m e  t e s t  d i f f e r e n c e  i s  

f o u n d  t o  b e  b e t w e e n  t h e  r u r a l  and v i l l a g e  g r o u p s .  By  

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

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

a  p r e d i c t e d  a d v a n t a g e  o f  a p p r o x i m a t e l y  o n e  n o i n t  f o r  a m e a n  

o n  t h e  R e a d  T e s t .  W i t h  t h i s  a d j u s t m e n t  a p p l i e d  n o t  o n l y  

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

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

i n t e r p r e t a t i o n s  m a d e  f r o m  t h e  d a t a  i n  T a b l e  X X I ,  p a g e  IOI4. ,  

and T a b l e  X X I I ,  o a u e  1 0 5 *  N o n e  o f  t h e  t - r a t i o s  w o u l d  b e  

i n c r e a s e d  b e y o n d  o r  d e c r e a s e d  b e l o w  t h e  a c c e p t e d  v a l u e  o f  3 * 9 .

D i  f f e r e n c e s  a s s o c i a t e d  w i t h  " b e a f  a n d  "p o o r e s t " h o m e s .  

D u r i n g  t h e  y e a r s  t h e  a u t h o r  o f  t h i s  t h e s i s  h a s  b e e n  a s s o c i a t e d  

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

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

r e l a t i o n s h i p  t o  t h e  s t u d e n t s *  s c h o o l  a c h i e v e m e n t *  An a t t e m p t  

w a s  m a d e  i n  t h i s  p h a s e  o f  t h i s  i n v e s t i g a t i o n  t o  u s e  t h i s  

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

T h e  t e a c h e r s  i n  t h e  s c h o o l s  e n r o l l i n g  l , b l 6  o f  t h e  

1 , 9 7 2  s t u a e n t s  i n  t h e  m a j o r  g r o u p  u s e d  i n  t h i s  s t u d y  w e r e  

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

O r i g i n a l l y  2 3 3  w e r e  i d e n t i f i e d  a s  c o m i n g  f r o m  t h e  " b e s t "  

h o m e s  a n d  1 6 7  f r o m  t h e  " p o o r e s t . ' '  A p p a r e n t l y  t h e  t e a c h e r s  

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

c a t e g o r y *  I n i t i a l  a n d  f i n a l  s c o r e s  w e r e  o b t a i n e d  f o r  2 2 8  

o f  t h e  " b e s t "  h o m e  g r o u p  a n d  1 4 0  f r o m  t h e  " p o o r e s t . "

D a t a  r e g a r d i n g  t h e  s c o r e s  f r o m  t h e s e  g r o u p s  a p p e a r  i n  

T a b l e  X X I I I *  Th e  r e a d e r  s h o u l d  k e e p  I n  m i n d  t h e  c h a r a c t e r  

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

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

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

b e t w e e n  t h e  " b e s t "  a n d  " p o o r e s t "  c a t e g o r i e s  b o t h  o n  t h e  i n i t i a l  

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

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

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

h a d  b e e n  c o n s i d e r e d .  T h i s  v a l u e  w a r  f o u n d  t o  b e  . 2 6  f o r  t h e  

i n i t i a l  s c o r e s  a n d  . 2 7  l o r  t h e  f i n a l *  T h e s e  a r e  s i g n i f i c a n t .
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Th e  s t a n d a r d  e r r o r s  f o r  t h e s e  r ' s  w h e n  c a l c u l a t e d  b y  t h e
< 3 T T  K 1  “  r t—

s i m n l e  " o r m u l a  0,c* e q u a l l e d  . 0 3 -  P e t e r s  and

V a n  V o o r h i s " ^  i n f e r  t h a t  t h i s  e q u a t i o n  g i v e s  e  c o n s e r v a t i v e

e s t i m a t e  o f  t h e  s t a n d a r d  e r r o r s  o f  r ’ s  s o  c a l c u l a t e d .

C o n t i n u i n g  t h e  p a t t e r n  o f  t h i s  i n v e s t i g a t i o n ,  a t t e n t i o n  

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

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

o n  t h e  R e a d  T e s t  b e t w e e n  " b e s t ” a n a  " p o o r e s t "  c a t e g o r i e s .  I n  

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

i n t e l l i g e n c e  q u o t i e n t  o f  1 0 " ’. £ 2  and  t h e  " p o o r e s t "  g r o u p  a 

m e a n  o f  9 7 . 3 0  w i t h  t h e  s t a n d a r d  d e v i a t i o n s  o f  t h e  t w o  d i s ­

t r i b u t i o n s  b e i n p  1 7 . 3 0  a n d  1 3 . 1 5  r e s p e c t i v e l y ,  by  r e l y i n r  

o n  t h e  e s t i m a t e d  c o r r e l a t i o n  b e t w e e n  i n  t e l  1 i p e n e e  a n d  s c o r e s  

o n  t h e  R e a d  T e s t  a s  r e p o r t e d  e a r l i e r  i n  t h i s  t h e s i s  a n d  t h e  

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

t h e  t w o  g r o u p s  c a n  b e  caL c u l a t e d .  A \ e a n  i n i t i a l  s c o r e  o f  

3 7 .  61l w o u l c  nav'. .  b e e n  p r e d i c t e d  f o r  t h e  1 5 3  " b e s t "  home  

s t u d e n t s  w h o s e  m e a n  i n t e l l i g e n c e  q u o t i e n t  w a s  1 0 7 . 5 2 .  Th e  

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

. 6 3 . A m e a n  i n i t i a l  s c o r e  o f  2 9 . 7 3  w i t h  a s t a n d a r d  e r r o r  

o f  e s t i m a t e  o f  . 3 0  w o u l d  h a v e  b e e n  pr< d i e t e d  f o r  t h e  9 9  

s t u d e n t s  i n  t h e  " p o o r e s t "  h om e  c a t e g o r y .  The  o b s e r v e d  

v a l u e s  w e r e  3 3 . 3 5  a n d  2 9 . 9 5  w i t h  s t a n d a r d  e r r o r s  o f  . 6 3  and

l Y I b i d . Y ~ p .  3 9 1 .
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. 7 1  r e s p e c t i v e l y .  H i e  i n t e r p r e t a t i o n  f o l l o w s  t h a t  t h e  

a p p a r e n t  s u p e r i o r i t y  o n  t h e  h e a d  T e s t  r e p o r t e d  t o  b e  

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

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

t h e  g r o u p .

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

r e p o r t e d  " h i g h ” i n t e r e s t  i n  r e a d i n g  s c i e n c e  b o o k s  w h e r e a s  

2 0  p e r  c e n t  r e p o r t e d  " l o w "  i n t e r e s t .  T h i s  i m p l i e s  n o  

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

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

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

t w e e n  t h e  f a c t o r s  t o  b e  . 0 0 1  v ; i t h  a  s t a n d a r d  e r r o r  o f  

a p p r o x i m a t e l y  . 0 0 9 .  T h i s  i m p l i e s  t h a t  a  d e g r e e  o f  c o r r e ­

l a t i o n  n o  g r e a t e r  t h a n  p l u s  o r  m i n u s  . 0 3  e x i s t s  i e t w e e n  t h e  

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

b y  t h e i r  c l a s s r o o m  t e a c h e r s  a n d  t h e i r  i n t e r e s t  i n  r e a d i n g  

s c i e n c e  b o o k s .

Two h u n d r e d  e l e v e n  o f  t h e  s t u d e n t s  i n  t h e  " b e s t ” c a t e ­

g o r y  a n d  1 3 1  i n  t h e  " p o o r e s t ” c a t e g o r y  p r o v i d e d  u s a b l e  a n s w e r s  

t o  t h e  q u e s t i o n  c o n c e r n i n g  t h e  n u m b e r  o f  p e r i o d s  o f  s c i e n c e  

i n s t r u c t i o n  t h r o u g h  t h e  s i x t h ,  s e v e n t h ,  a n d  e i g h t h  g r a d e s .

T h e  m e a n  n u m b e r s  r e p o r t e d  w e r e  8 . 6 7  a n d  9 . 6 0  w i t h  t h e  d i f f e r e n c e  

o f  . 8 9  i n  t h e  f a v o r  o f  t h e  " p o o r e s t "  c a t e g o r y .  T h e  l o w  

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

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

o f  d e t e r m i n i n g  t h e  p r e d i c t e d  e f f e c t  t h e  d i f f e r e n c e  i n  t h e  

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

s c o r e s  o f  t h e  " b e s t "  and " p o o r e s t ” g r o u p s .  A l t h o u g h  

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

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

c h a n c e s  a r e  l o w  ( l £  i n  1 0 0 )  t h a t  a  s i m i l a r  d i f f e r e n c e  w o u l d  

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

1 a t i o n .

T h e  d i s c u s s i o n  o n  p a g e s  9 6  t h r o u g h  9 9  o f  t h i s  t h e s i s  

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

a s s o c i a t e d  w i t h  t h e  d i f f e r e n c e s  i n  home  b a c k g r o u n d  c o n d i t i o n s .

V I .  1.' 17 FUR h  ;i C E S A330CI IT ED h T >  I I  Fi'ERENT DEf-REES 
OF INTEREST IN REAtINO SCE'ENCE BOOKS

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

" h i g h "  a n d  " l o w "  i n t e r e s t  i n  r e a d i n g  s c i e n c e  b o o k s  sn d  b o o k s  

a b o u t  s c i e n c e  w a s  b a s e d  o n  t h e  s t u d e n t s *  r e p l i e s  t o  Q u e s t i o n  

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

r e n d s  —  " A b o u t  b o w  rna n y ,  i f  a n ; / ,  s c i e n c e  b o o k s  o r  b o o k s  a b o u t  

s c i e n c e  h a v e  y o u  rend dur ing the post t w o  o r  t h r e e  y e a r s ? "

The wording of t h i s  -mention peeved to be f a u l t y .  The 

i n t e n t  v; as to  have the s tuden ts  exclude a;v sc ience t e x t ­

books used i n  the i r  r r e - n t n t h  'rrade sc ience c l a s s e s .  

Ind iv idua l  te  a cners and t h e i r  s tuden ts  d i f f e r e d  in t h e i r
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i n t e r p r e t a t i o n  o f  t h e  q u e s t i o n  b u t  t h e  g e n e r a l  p a t t e r n  

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

e  s t i m  a t e *

T h o s e  s t u d e n t s  w h o  r e p o r t e d  h a v i n g  r e a d  o n e  o r  n o  

s c i e n c e  b o o k s  o r  b o o k s  a b o u t  s c i e n c e  w e r e  p l a c e d  i n  t h e  

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

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

A n  i n s p e c t i o n  o f  t h e  d a t a  i n  T a b l e  X X IV  s h o w s  s i g n i f i ­

c a n t  d i f f e r e n c e s  i n  f a v o r  o f  t h e  " h i g h "  i n t e r e s t  g r o u p  o n  

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

a n d  m a i n t e n a n c e  o f  r a n k  p o s i t i o n  t h e  d i f f e r e n c e  w a s  ^ n  f a v o r  

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

e n o u g h  t o  b e  s t a t i s t i c a l l y  s i g n i f i c a n t .

E a r l i e r  i n  t h i s  t h e s i s  o n  pa<Te s  9 6  t h r o u g h  9 9  i t  w a s  

s h o w n  t h a t  i n t e r e s t  i n  r e a d i n g  s c l e n c t  b o o k s  a s  r e p o r t e d  

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

t i v e  c o r r e l a t i o n  w i t h  s c o r e s  o n  t h e  R e a d  T e s t  e v e n  w h e n  t h e  

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

t h i s  s a m e  l i n e ,  t h e  m e a n  i n t e l l i g e n c e  q u o t i e n t  f o r  t h e  " h i g h "  

i n t e r e s t  c a t e g o r y  w a s  l O L i . 0 5  a n d  f o r  t h e  " l o w "  1 0 2 . 3 0 *  P r e ­

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

t h e s e  m e a n  i n t e l l i g e n c e  q u o t i e n t s  w o u l d  b e  3 ^ . 3 3  a n d  3 3 * ^ 2  

w i t h  s t a n d a r d  e r r o r s  o f  e s t i m a t e  o f  . 3 0  a n d  . 3 b  r e s p e c t i v e l y .  

T h i s  a d j u s t m e n t ,  i f  a p p l i e d ,  w o u l d  r e s o l v e  o n l y  a b o u t  1 . 5  

p o i n t s  o f  t h e  r a w  s c o r e  o i f ^ e r e n c e  o f  7*9-3  p o i n t s  o r i r i n a l l y  

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

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

r e p o r t e d  t h r o u g h  t h e  s i x t h ,  s e v e n t h ,  a n d  e i g h t h  g r a d e s .

T h e  " h i g h ” i n t e r e s t  f^roup r e p o r t e d  a m e a n  n u m b e r  o f  9 . 7 9  

c l a s s e s  w h e r e a s  t h e  " l o w ” g r o u p  r e p o r t e d  I4. . 7 6 . T h e  d i f f e r ­

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

t o  5 . 0 3  c l a s s e s  w i t h  a  s t a n d a r d  e r r o r  o f  . 3 7 *  T h e  b i s e r i a l  

r  c a l c u l a t e d  b y  u s i n g  w i d e s o r e a d  c l a s s e s  b e t w e e n  r e a d i n g  

i n t e r e s t  and  n u m b e r  o f  p r i o r  s c i e n c e  c l a s s e s  i s  * 3 5 *  T h e  

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

t i o n  a n d  s c o r e s  o n  t h e  R e a d  T e s t  i s ,  h o w e v e r ,  s o  l o w ,  . 1 3  

w i t h  a s t a n d a r d  e r r o r  o f  . 0 2 ,  t h a t  t h e r e  i s  l i t t l e  o v e r ­

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

s c o r e s  o n  t h e  R e a d  T e s t .  T h i s  r  w i t h  n o  e l i m i n a t i o n  f o r  

o v e r l a p p i n g  i s  .  2 l\. a n d  t h e  p a r t i a l  r  w i t h  t h e  n u m b e r  o f  

p e r i o d s  o f  p r i o r  i n s t r u c t i o n  h e l d  c o n s t a n t  i s  . 2 1 .

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

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

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

i n t e r e s t  i n  r e a d i n g  s c i e n c e  b o o k s  and b o o k s  a b o u t  s c i e n c e .

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

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

r e f e r s  t o  s c i e n c e  t e x t b o o k s  o r  s c i e n c e  ° i c t i o n .
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V I I .  D I F F E R E N C E S  AS SO C I A T E D  WITH DI FFE REN T AMOUNTS
OF S C I E N C E  IN S T R U C T I O N  THROUGH TH:„ S I X T H ,  SEVENTH,

AND EIGHTH GRADES

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

I n  t h e  s t u d e n t s *  i n i t i a l  a n d  f i n a l  s c o r e s  o n  t h e  R e a d  T e s t  

t o g e t h e r  w i t h  t h e i r  r e p l i e s  t o  t h e  q u e s t i o n  o n  t h e  p e r s o n a l  

i n f o r m a t i o n  f o r m - - ” A b o u t  h o w  m a n y  s c i e n c e  c l a s s e s  d i d  y o u

h a v ' '  e a c h  w e e k  w h i l e  y o u  w e r e  i n  t h e  s i x t h  g r a d e ?  ____

S e v e n t h  g r a d e ?  ____  E i g h t h  g r a d e ?  _____. " T h e  d a t a  t h u s

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

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

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

a s c i e n c e  c l a s s .

O f  t h e  1 , 9 7 3  s t u d e n t s  f r o m  whom  I n i t i a l  a n d  f i n a l  

s c o r e s  o n  t h e  H e a d  T e s t  w e r e  o b t a i n e d ,  1 , < 3 9 3  p r o v i d e d  

u s a b l e  a n s w e r s  t o  t h e  q u e s t i o n  p e r t a i n i n g  t o  t h e  n u m b e r  o f  

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

o a p e r s  w a s  t h a t  t h e  s t u d e n t s  h a d  p i e c e d  q u e s t i o n  m a r k s  o r  

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

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

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

a n s w e r  t o  t h e  a b o v e  q u e s t i o n  a n d  t o  t h e  q u e s t I o n - - ” I n  w h i c h  

o f  t h e s e  rr a d e s  d i d  y o u  h a v e  a r e g u l a r  s c i e n c e  t e x t b o o k ? "

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

c l a s s  i n  a  p a r t i c u l a r  g r a d e  a n d  t h e n  i n d i c a t e d  h a v i n g  u s e d
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a s c i e n c e  t e x t b o o k  t h r o u g h  t h a t  g r a d e .

As p r e v i o u s l y  i n f e r r e d ,  t h e  r e n l i e s  o f  t h e  s t u d e n t s  

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

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

may  b e  e n l i g h t e n e d  b y  r e l a t i n g  so m e  o f  t h e  o b s e r v a t i o n s  

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

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

i n  g a i n i n g ?  o r  a t t e m p t i n g  t o  g a i n  a r e l i a b l e  e s t i m a t e  o f  t h e  

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

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

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

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

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

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

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

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

c u r r e n t  n i n t h  ^ r a d e  s t u d e n t s  d u r i n g  t h e  s i x t h ,  s e v e n t h ,  a n d  

e i g h t h  g r a d e s  m i g h t  b e  i n  e r r o r  d u e  t o  a d j u s t m e n t s  i n  d a i l y  

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

t h e  i n d i v i d u a l  t e a c h e r ' s  c o n f i d e n c e  and i n t e r e s t  i n  t e a c h i n g  

s c i e n c e .

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

may b e  i n d i c a t i v e  o f  t h e  c o n d i t i o n s  w i c h  a c c o m p a n i e d  t h e  

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

m a t i o n  f o r m  q u e s t i o n s .  S t u d e n t s  r e p o r t e d l y ;  t e n d e d  t o  c o m p a r e  

r e p l i e s  t o  t h e  q u e s t i o n  c o n c e r n i n g  ^ r i o "  s c i e n c e  c l a s s e s .
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P i s c r e n  a n c i e s  R m o n r  t h e  r e p l i e s  o f  s t u d e n t s  i n  t h e  s a m e  c l a s s

w e r e  o f t e n  e x p l a i n e d  a s  d u e  t o  I n d i v i d u a l  s t u d e n t s  c h a n g i n g

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

T h e  d a t a  r e p o r t e d  I n  T a b l e  XXV w e r e  d r a w n  f r o m  1 , 1 9 3

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

p e r  w e e k  t h r o u g h  t h e  s i x t h ,  s e v e n t h ,  a n d  e i g h t h  g r a d e s .

W i t h  t h e  s t a n d a r d  e r r o r s  o f  t h e s e  m e a n s  r e o o r t e d  i n  T a b l e

XXV r a n g i n g  a r o u n d  . 6 5 ,  a  d i f f e r e n c e  b e t w e e n  m e a n s  o f

a p n r o x i r a a t e l y  2 . 7 5  o o i n t s  I s  s u f f i c i e n t  t o  r e a c h  s t a t i s t i c a l

s i f l - n i  f  I c  p n c e  .

T h e  n o n - r e g u l a r  i n c r e a s e  i n  m o a n s  w i t h  I n c r e a s i n g

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

o f  t h e  c o r r e l a t i o n  r a t i o  a n d  t h e  u s e  o f  t h e  e n s i l o n - s q u a r e

t e c h n i q u e  t o  t e s t  t h e  l i n e a r i t y  o f  t h e  r e l a t i o n s h i p  a n d  t h e
-| ^

s i r n i ^ l c n n c e  o f  t h e  c o r r e l a t i o n .  P e t e r s  a n d  V a n  V o o r h i s  

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

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

c o m p a r e  a c o r r e l a t i o n  r a t i o  w i t h  t h e  d e c r e e  o f  c o r r e l a ­

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

t i o n  w h e n  t h e  t r u e  c o r r e l a t i o n  i s  E Q r o .  E i g h t  c o l u m n s  w e r e  

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

s c o r e s  o f  1 , 3 9 3  s t u d e n t s  w e r e  u s e d .  T h e  t a b l e d  v a l u e  o f  

e n s i l o n - s q u e r e  w i t h  k - 1  e q u a l  t o  7  a n d  h - 1  e  j u a l  t o  1 , 0 0 0  

I s  . 0 1 1  .at t h e  o n e  p e r  c e n t  l e v e l  o f  c o n f i d e n c e .  T h e

I b i d  .  .  p p  .  9)-|- 9 7 -
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e n s i l o n - s q u a r e  v a l u e  w a s  o b s e r v e d  t o  b e  , 0 2 5  w - i c h  i n d i c a t e s  

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

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

T h e  p r o d u c t - m o m e n t  r  b e t w e e n  t h e s e  f a c t o r s  e q u a l l e d  

. I 3I4. w i t h  a s t a n d a r d  e r r o r  o f  . 0 2 .  T h e  e p s i l o n - s q u a r e  t e s t  

o f  l i n e a r i t y  r e v e a l e d  a v a l u e  o f  . 0 0 9 *  T h i s  v a l u e  i s  s i g n i f i ­

c a n t  a t  t h e  f i v e  p e r  c e n t  l e v e l  o f  c o n f i d e n c e  i f  o n l y  1 , 0 0 0  

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

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

s h i p  b e t w e e n  R e a d  T e s t  s c o r e s  a n d  t h e  r e p o r t e d  t o t a l  n u m b e r  

o f  s c i e n c e  c l a s s e s  t h r o u g h  t h e  3 i x t h ,  s e v e n t h ,  a n d  e i g h t h  

g r a d e s  i s  l i n e a r .

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

n r o d u c t - m o m e n t  r ,  n o  c o n s i d e r a t i o n  w a s  ruade o f  t h e  r e l a t i v e  

r e c e n c y  o f  t h e  p r i o r  i n s t r u c t i o n .  F o r  e x a m p l e ,  i n  t h e  

t a b u l a t i o n s  o n  t h e  c o r r e l a t i o n  c h a r t  t h r e e  c l a s s e s  p e r  w e e k  

t h r o u g h  t h e  s i x t h  g r a d e  w e r e  t r e a t e d  I d e n t i c a l l y  w i t h  t h r e e  

c l a s s e s  p e r  w e e k  t h a t  may  h a v e  b e e n  r e p o r t e d  t h r o u g h  t h e  

e i r h t h  g r a d e .  T a b l e  XXVI r e p o r t s  sortie o f  t h e  d a t a  g a t h e r e d  

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

t h a t  o c c u r r e d  t h r o u g h  t h e  e i g h t h  g r a d e  t e n d s  t o  b e  a c c o n r o a n i e d  

b y  h i g h e r  R e a d  T ' e s t  s c o r e s  b u t  t h e  d i f f e r e n c e s  a r e  n o t  g r e a t  

e n o u g h  t o  j u s t i f y  g e n e r a l i z a t i o n s  b e y o n d  t h e  s a r m l e  o f  

s t u d e n t s  i n c l u d e d  i n  t h i s  s t u d y .  T h e s e  d i f f e r e n c e s  w e r e  

g r e a t  e n o u g h ,  h o w e v e r ,  t o  p r o m p t  a n  i n v e s t i g a t i o n  o f  t h e
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TABLE XXVI

COMPARISONS OF THE I N I T I A L  SCORES OF GROUPS OF STUDENTS  
D I F F E R I N G  I N  RE SPE CT TO THE GRADE I N  WHICH PRIOR  

S C I E N C E  I N ST R U C T I O N  HAD OCCURRED

G r o u p N U SD S E m

S c i e n c e  C l a s s e s  I n  
S i x t h  G r a d e  o n l y

8 0 3 0  . 2 5 1 0 . 4 3 1 . 1 4

S c i e n c e  C l a s s e s  I n
S e v e n t h  G r a d e  o n l y 6 8 3 2  . 1 9 9 . 7 5 1  . 1 8

S c i e n c e  C l a s s e s  i n  
E i g h t h  G r a d e  o n l y 1 2 8 3 3 . 5 5 9 . 6 5 . 8 5

S c i e n c e  C l a s s e s  I n  
6 t h  a n d  7 t h  G r a d e s 6 8 3 1 . 9 0 9 . 5 1 1 . 2 0

S c i e n c e  C l a s s e s  I n  
7 t h  a n d  8 t h  G r a d e s 5 5 0 3 5 . 7 7 9 . 8 5 . 2 7

S c i e n c e  C l a s s e s  i n  
6 t h  a n d  8 t h  G r a d e s 1 8 3 1 . 9 0 9 . 3 5 4 . 8 8

S c i e n c e  C l a s s e s  I n  
T h r e e  G r a d e s

a l l
1 4 2 3 3 5  • 5 9 9  . 7 0 . 2 6

S c i e n c e  C l a s s e s  i n
o f  t h e  T h r e e  G r a d e s

n o n e
3 1 8 2 9 . 3 0 9 . 4 0 . 5 3

(These data were calculated from the total group of entering 
ninth grade students. This Included those who were taught 
science through the ninth grade as well as those who were 
not • )
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e f f e c t  o f  w e i g h t i n g  t h e  r e p o r t e d  n u m b e r  o f  s c i e n c e  c l a s s e s .

A r a n d o m  s a m p l e  o f  2 0 0  s c o r e s  d r a w n  i n  c o n n e c t i o n  w i t h  a  

p h a s e  o f  t h i s  s t u d y  r e p o r t e d  e a r l i e r  ( p a g e  7 U )  w a s  u s e d  t o

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

t h r o u r h  t h e  s i x t h  p r a d e  b y  o n e ,  t h e  n u m b e r  t h r o u g h  t h e  

s e v e n t h  b y  t w o ,  a n d  t h e  n u m b e r  r e p o r t e d  t h r o u g h  t h e  e i g h t h  

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

p e r  w e e k  t h r o u g h  e a c h  o f  t h e  t h r e e  g r a d e s  w o u l d  b e  h a n d l e d  a s  

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

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

p e r  w e e k  t h r o u g h  t h e  s i x t h ,  n o n e  t h r o u g h  t h e  s e v e n t h ,  a n d  

t h r e e  n e r  w e e k  t h r o u g h  t h e  e i r h t h  w o u l d  b e  i d e n t i f i e d  w i t h  

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

s t u d e n t s  i n  t h e  2 0 0  p a p e r  s a m p l e  p r o v i d e d  u s a b l e  a n s w e r s  

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

s a m p l e  e q u a l l e d  . 1 2 6 ;  3 E  = . 0 7 .  T h e  r e s u l t s  f r o m  t h i s  

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

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

D i f f e r e n c e s  b e t w e e n  t h e  R e a d  T e s t  f i n a l  o r  e r d - o f - y e a r  

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

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

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

X X V I I .  Wi  t h  t h e  s t a n d a r d  e r r o r s  o f  t h e  m e a n s  a s  r e n o r t e d ,  

a d i f f e r e n c e  o f  a p p r o x i n a t e l y  3 * 0  i s  s u f f i c i e n t  t o  s h o w  a  

s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e s e  m e a n s .
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COMPARISONS OF THu. FINAL SCORES OF STHDilHTS WITH 
VARIOUS NTTKBNRS OF  SCIENCE CLASSES THROUGH THE 

S I X T ” , SEVENTH,  AND EIGHT ■’ CHAIRS

T o t a l  D u m b e r  
o f  C l a s s e s  

R e o o r t e d N M SD s e n

0 - 1 3 1 1 3 9 . 2 7 1 0 . 5 0 . 60

2 - 3 l>+7 UO . OO 1 1 . 7 0 . 97

u\i 2 0 3 La . 60 1 0 . 70 .7 5

6 - 7 189 Ll? . i 5 1 0 . 9 5 .3 0

8 - 9 1 8 9 ^ 2 .3 0 1 0 . 7 0 .73

1 0  -11 219 U2.70 1 0 . 2 3 .69

1 2  -13 170 14.3.90 1 0 .  2 0 V V • 1

1 /|. - I n l \ S ' f 14.2 . 1 0 1 0 .  65 . 5 o

P r o d u c t - K o m e r i t  r  b t t w e e n  R e e d  T e s t  S c o r e s
and N u m b e r  o f  S c i e n c e  C l a s s e s ............................................... 0 9  SE s  . 0 2

C o r r e l a t i o n  R a t i o ,  c o r r e c t e d  f o r  s a m r l e  
s i z e  am]  n u m b e r  o f  c l a s s e s ,  b e t w e e n  R e a d
T e s t  S c o r e s  a n d  l u m b e r  o f  S c i e n c e  C l a s s e s .  . 1 2  SE -  . 0 2
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T h e  d e c r e a s e  i n  t h e  v a l u e  o f  t h e  p r o d u c t - m o m e n t  r  

b e t w e e n  t h e  i n i t i a l  a n d  f i n a l  a d m i n i s t r a t i o n s  o f  t h e  R e a d  

T e s t  i s  s i g n i f i c a n t  i f  t h e  s t a n d a r d  e r r o r s  t a k e  t h e  c o r r e l a ­

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

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

b e t w e e n  t h e s e  t w o  r * s  e q u a l l e d  . O l a .  A s i m i l a r  i n t e r p r e t a ­

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

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

T h e  er> s  11  o n - s q u a r e  t e s t  r e v e a l s  t h e  c o r r e l a t i o n  r a t i o  

v a l u e  o f  . 1 2 0  t o  b e  s i g n i f i c a n t  a t  t h e  o n e  p e r  c e n t  l e v e l  a n d  

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

t h a t  t h e  r e l a t i o n s h i p  b e t w e e n  t h e s e  R e a d  T e s t  s c o r e s  a n d  t h e  

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

s h i p .

E s t i m a t e s  o f  t h e  g a i n s  m a d e  b y  p r o u p s  o f  s t u d e n t s  w i t h  

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

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

X X V I I I .  An i n s p e c t i o n  o f  t h e s e  d a t a  s h o w 3 t h a t  e a c h  g r o u p  

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

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

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

e r r o r s  o f  t h e  g a i n s  e x p r e s s e d  a s  p e r  c e n t  o f  - " a i n  P o s s i b l e  

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

b e t w e e n  t h e  i n i t i a l  a n d  f i n a l  t e s t  s c o r e . : .  I f  t h e  I n i t i a l  a n d  

f i n a l  r a w  s c o r e s  a r e  e x p r e s s e d  a s  t h e  p e r  c e n t  o f  t h e  t o t a l
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TABLE X X V I I I

C OK PAH I SON OF THU KKAH DIFFERUNCUS h h t Im UF; INDIVIDUAL FINAL  
AND INITIAL.  T-S CCRI .3  OF STUDENTS H T ' !  VARIOUS NUMBERS OF 

SCIENCE CLASSES TURO’JC-H THE S I X T H , SxIV: , . ' l - i ,  AMD n F H I H  SHADES

> t a l  N u m b e r  
>f C l a s s e s  
R e p o r t e d N h SD

0 -  1 3 1 1 . 6 3 7 . 3 0

2 -  3 U ? . l l 3 7 . 5 9

h -  5 2 0 3 - . 0 3 7 . 2 9
ro rT»"* i 1 3 9 . 1 3 7 . 3 3

3 -  9 1 3 9 - . 3 6 7 . 2 6

1 0 - 1 1 2 1 9 . 1 2 6 . 7  2

1 ? - 1 3 1 7 3 . l o 7 . 1 1

Ilf. - 1 6 U 5 ? - . 6 3 6 .  6 3

• f r

SEjwi

P r o d u c t - i \  o r i e n t  r  b e t w e e n  R e a d  T e s t  S c o r e s
a n d  K e a n  D i f f e r e n c e s  b e t w e e n  I n d i v i d u a l
F i n a l  a n d  I n i t i a l  T - S c o r e s ......................................................... - . 0 5 2

C o r r e l a t i o n  R a t i o ,  c o r r e c t e d  f o r  s a m p l e
s i z e  and  n u m b e r  o f  c l a s s e s ,  b e t w e e n  R e a d
T e s t  S c o r e s  and  N u m b e r  o f  S c i e n c e  C l a s s e s .  . - . 0 3 5

■Ji-See p a  fire 1 2 6 .
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s c o r e ,  t h e  s t a n d a r d  e r r o r  of* t h e s e  p e r c e n t a g e  s c o r e s  i s  

a p p r o x i m a t e l y  t h r e e  p e r  c e n t *  On t h i 3  b a s i s  t h e  s t a n d a r d  

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

a g e  s c o r e s '  w o u l d  h a v e  a  s t a n d a r d  e r r o r  o f  a p p r o x i m a t e l y  t w o  

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

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

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

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

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

c l a s s e s  t h r o u g h  t h e  s i x t h ,  s e v e n t h ,  a n d  e i g h t h  g r a d e s .  T h e  

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

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

G a i n s  e x p r e s s e d  a s  m e a n  d i f f e r e n c e s  b e t w e e n  i n d i v i d u a l  

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

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

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

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

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

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

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

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

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

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

r a t i o .  T h e  p r o d u c t - m o r n e n t  r  i s  j u s t  a b o r t  o f  t h e  a r b i t r a r y  

t h r e e  t i m e s  i t s  s t a n d a r d  e r r o r  r e q u i r e m e n t  f o r  s t a t i s t i c a l
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TABLE XXIX

COMPARISON 0 : ’ TRIO READ TEST GAIN SCORES OP’ GROUPS OF 
STUDENTS WITH VARIOUS NUMBERS 0 - ’ SCI  EUCE CLASSES IN

T UE S I X T " ,  3EVE2T" ,  AND EIGHTH "-F r DKS

T o t a l  N u m b e r  
o f  C l a s s e s  

R e p o r t e d N

Raw
S c o r e

G a i n ^ g a i n

G a i n  a s  5  
o f  G a i n  

P o s s i b l e

G a i n  a s  M e a n  
D i f f .  b e t w e e n  

i n d i v i d u a l  
T - S c o r e s

0 -  1 3 1 1 8 . 5 2 .1+2 1 9 . 2 • 6 3

2 -  3 l l t 7 6 . 9 7 .  6 6 2 0 . 1 ; .14-3

u -  5 2 0  3 3 . 0 5 . 5 3 1 9 .1 ) - . 0 3

6 -  7 1 3 9 3 . 2 7 . 5 6 2 0 .  6 . 1 3

3 -  9 1 3 9 7 • 37 .  5 5 l 5 . l t - . 3 6

1 0 - 1 1 2 1 9 3 .  2 2 - U 9 2 0 .  3 . 1 2

1 2 - 1 3 1 7 3 9 . 7 3 • 5.e 2 3 . 9 . 1 3

1)} - 1 5 )i 5 V 3 .  6 0 . 3 5 2 0 .  7 - . 5 3

P r o d u c t - M o m e n t  r  b e t w e e n  p a  i n s  e x p r e s s e d
a s  F e a n  d i f f e r e n c e s  b e t w e e n  I n d i v i d u a l
T - s c o r e s  a n d  t h e  n u m b e r  o f  s c i e n c e  c l a s s e s
i n  t h e  s i x t h ,  s e v e n t h ,  and. c l r h t h  r a d e s  . . - . 0 5 2

C o r r . l a t i o n  r a ' l o  b e t w e e n  t h e s e  t w o  f s c  t o r s . - . 0 3 5

E t a  w i t ? )  e o  s i . l  o n  s q u a r e  c o r r e c t i o n .........................  . 0  OU
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s i g n i f i c a n c e . T h e  v a l u e  o f  t h e  c o r r e l a t i o n  r a t i o  w a s  f o u n d

t o  b e - . 0 3 5 #  T h i s  w o u l d  b e  s i g n i f i c a n t  b y  a p p l y i n g  t h e  s t a n d a r d

t h e  e p s i l o n - 3 q u a r e  t e s t  ^ i v e s  a v a l u e  o f  . O h i i ,  a v a l u e  t h a t  

c o m e s  s h o r t  o f  t h e  . 0 0 7  r e q u i r e d  f o r  s i g n i f i c a n c e  i n  c a s e s  

w h e r e  1 , 0 0 0  s c o r e s  w e r e  u s e d  i n  t h e  c a l c u l a t i o n .  T h e  n e g a ­

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

n o t  f e r n  o f  s c o r e s  o n  t h e  c o r r e l a t i o n  c h a r ' :  a n d  t h e  v a l u e  o f  

t h e  o r o d u c t - m o m e n t  r .

T h e  e p s i l o n - s q u a r e  t e s t  o f  t h e  l i n e a r i t y  o f  t h e  r e l a t i o n ­

s h i p  b e t w e e n  R e a d  T e s t  s c o r e  I n s  m e a s u r e d  a s  m e a n  d i f f e r e n c e s  

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

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

a v a l u e  o f  . 0 0 1  w h e n  . 0 0 3  w o u l d  b e  r e q u i r e d  f o r  s i g n i f i c a n c e  

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

t h e r e  i s  n o  r e a s o n  t o  b e  i e v e  t h a t  t h e  r e l a t i o n s h i p  i s  

n o n - 1 i n e  a r •

T h e  r e a d e r  m a y  r e c a l l  t h a t  t h e  p r o d u c t - m o m e n t  c o r r e l a ­

t i o n  b e t w e e n  m e a n  d i f f e r e n c e s  b e t w e e n  i n d i v i d u a l  T - s c o r e s  

and i n t e l l i g e n c e ,  r e p o r t e d  o n  n a m e  3 2  o f  t h i s  t h e s i s ,  w a s  

a l s o  l o w  an:1 n e g a t i v e .  T h i s  m i g h t  l e a d  t o  t h e  i n t e r p r e t a ­

t i o n  t h a t  t h e  r e c h n i  que a s  nmol  f e d  h e r e  n e n a l i  . e s  t h e  

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

h a v i n g  t h e i r  s c o r e s  t o o  c l o s e  t o  t h e  f u n c t i o n a l  c e i l  inn: o f  

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

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

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

wh o  a r e  i n i t i a l l y  s u p e r i o r  i n  r a n k  p o s i t i o n  a n  o p p o r t u n i t y  

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



CHAPTER V

THE DATA SUMMARIZED AND GENERALIZATIONS P H ' i 'P T E D

BY I  TIE DATA

T h i s  s t u d y  w a s  I n i t i a t e d  t o  d e t e r m i n e  t h e  r e l a t i o n s h i p  

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

s t u d e n t s  a n d  s u c h  s c h o o l  a n d  o u t - o f - s c h o o l  f a c t o r s  a s  

i n t e l l i g e n c e ,  s e x ,  m e m b e r s h i p  i n  S c o u t s  a n d  >| -H C l u b s ,  i n t e r ­

e s t  i n  r e a d i n x  s c i e n c e  b o o k s ,  s o c i a l  a n d  e c o n o m i c  h o m e  c o n ­

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

s e v e n t h ,  a nd  e i  h t h  t r a d e s ,

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

i n g  a n d  e n d - o f - y e a r  n i n t h  ^ r a d e  s t u d e n t s  w e r e  o b t a i n e d  b y  

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

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

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

o n  t h e  s t u d e n t s ’ r e p l i e s  t o  q u e s t i o n s  o n  a p e r s o n a l  i n f o r m a ­

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

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

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

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

of* s f b e c t i n r  t h e  p o s s e s s i o n  o f  s o l e  i c e  i n f o r m a t i o n  w a s  

r e v e a l e d  b y  t h e  co .  ip a r  I  s o n  o f  t h e  t e  s  t s c o r e s  o f  c r o u p s  

d i f f e r i n g  i n  r e s n e c t  t o  t h e  p o s s e s s i o n  o r  1 a c k  o f  t h e  s u s ­

p e c t e d  f a c t o r .  I f  a  s t a t i s t i c a l l y  s  i p n l  r' i  c a n t  d i f f e r e n c e
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w a s  i d e n t i f i e d ,  t h e  f u n c t i o n a l  v a l u e  o f  t h e  r e l a t i o n s h i p  

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

b e t w e e n  t h e  f a c t o r  a n d  s c o r e s  o n  t h e  R e a d  l e s t .

D a t a  c o n c e r n i n g  g r o u p s  d i f f e r i n g  i n  r e s p e c t  t o  g e n e r a l  

s c i e n c e  I n s t r u c t i o n  t h r o u g h  t h e  n i n t h  g r a d e .  'T'he r e s u l t s  

o f  t h i s  s t u d y  s h o w :

1 .  S t u d e n t s  v h o  w e r e  t a u g h t  g e n e r a l  s c i e n c e  t h r o u g h  t h e  

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

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

t h e  t e n t h  g r a d e  b u t  w h o  w e r e  t a u g h t  n o  g e n e r a l  s c i e n c e  

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

m e a n  s c o r e s  o n  t h e  Re  ad T e s t  b e t w e e n  t h e  f i n a l  a n d  i n i t i a l  

a d m i n  i  s t r a t  i o n s •

2 .  T h e  s t u d e n t s  w h o  w e r e  t  a u g h t  g e n e r a l  s c i e n c e  m a d e  t h e  

g r e a t e s t  g a i n ,  a n d  t h e  s t u d e n t s  w h o  w e r e  n o t  t a u g h t  g e n e r a l  

s c i e n c e  m a d e  t h e  l e a s t  g a i n .

3 .  T h e r e  w ~ s  a h i g h  c o r r e l a t i o n  b e i w e e n  t h e  i n i t i a l  a n d  

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

k .  T h e r e  w a s  h i g h  c o r r e l a t i o n  b e t w e e n  t h e  p a r t  s c o r e s  

f r o m  t h e  s u b j e c t  m a t t e r  a r e a s  o f  t h e  n a t u r a l  s c i e n c e s ;  e a r t h ,  

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

c o r r e l a t i o n s  w e r e  o b t a i n e d  f r o m  a s a m p l e  o f  2 f 0  s t u d e n t s  who  

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

5 .  B o t h  t h e  i n i t i a l  a n d  f ' i n a i  m e a n  s c o r e s  o f  a l l  * h r e e
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? o u p s  s h o w  r ^ r e e t e r  f a m i l  1 a r i t y  w i t h  t h e  e a r t h  a n d  l i f e  

l i e n e e  i t e m s  t h a n  w i t h  t h e  p h y s i c a l  s c i e n c e  i t e m s .

6 .  T h e  p r e a t e s t  p a i n  o f  t h e  n o n - s c i e n c e  n i n t h  p r a d e

r o u p  w a s  i n  t h e  a r e a  o f  t h e  e a r t h  s c i e n c e s .

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

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

h y  s t e a l  s c i e n c e s ,

8 .  T h e  i n i t i a l  m e a n  s c o r e  o f  t h e  n i n t h  " r q d e  s t u d e n t s  

a s  a p p r o x i m a t e l y  Up  p e r  c e n t ,  o f  t h e  t o t a l  p o s s i b l e  s c o r e  

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

'S  p e r  c e n t  o f  t h e  t o t a l  p o s s i b l e  s c o r e .

G e n e r a l  i z  n t l o n s  n c c m i n r  f r o m  t h e  r e s n l t s  o f  t h i s  

i h a s e  o f  t h e  s t u d y  a r e :

1 ,  T h e  i t e m s  o n  t h e  R e a d  l e s t  a r e  r e l a t e d  t o  t h e  

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

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

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

h a s s ,

2 ,  T h e  i t e m s  o n  t h e  R e a d  n"es t .  a r e  m o r e  c l o s e l y  r e l a t e d  

t o  t h e  s u b j e c t  m a t t e r  o f  t h e  n i n t h ,  mra.de p e n e r a l  s c i e n c e  

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

c o u r s e  o r  t o  t h e  e v e r y d a y  a c t i v i t i e s  o f  b o y s  a n d  ’ i r i s  w h o  

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

3 ,  T h e  i n s t r u c t i o n a l  e x p e r i e n c e s  i n  t h e  p e n e r a l  s  h e n c e  

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

Ln f o r m  a t  I o n .

I4 .. I n t e r p r e t a t i o n s  m a d e  o n  t h e  b a s i s  o f  t h e  t o t a l  t e s t  

s c o r e s  a r e  a p p l i c a b l e  t o  e a c h  o f  t h e  s u b j e c t  m a t t e r  a r e a s .

5 .  S t u d e n t s  u p o n  e n t e r i n g  t h e  n i n t h  g r a d e  g e n e r a l  

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

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

t h e  c o u r s e .

D a t a  c o n c e r n i n g  t h e  r el a t i o n s h i p  b e t w e e n  i n t e l 1 i g e n c e  

a n d  s  c o r e  s  o n  the F c ad l e s t . The r e s u l t s  f r o m  t h i s  p h a s e  

o f  t h e  s t u d y  s h o w :

1 .  ^ h e r e  I s  a m o d e r a t e  d e g r e e  o f  c o r r e l a t i o n  b e t w e e n  

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

o n  t h e  R e a d  T e s t .

2 .  1 ' h e r e  i s  a b o u t  t h e  s a m e  d e g r e e  o f  c o r r e l a t i o n  b e t w e e n  

i n t e l l i g e n c e  a n d  t h e  f i n a l  s c o r e s  o n  t h e  R e a d  r[e s t .

3 .  O f  t h e  f a c t o r s  i n c l u d e d  i n  f t i s  s t u d y ,  i n t e l l i g e n c e  

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

t e s t  s c o r e s .

)|_. I n  c o n n e c t i o n  w i t h  t h e  d i s t r i b u t i o n  o f  ^ i u a l  s c o r e s ,  

t h e  d e c r e e  o f  c o r r e l a t i o n  b e t w e e n  I n t e l l i g e n c e  a n d  f i n a l  

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

b e t w e e n  i n i t i a l  a n d  f i n a l  s c o r e s .

5 .  T h e  c o r r e l a t i o n  b e t w e e n  i n t e l l i g e n c e  and  g a i n s  i n
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s c o r e s  o n  t h e  R e e d  T e a t ,  a l t h o u g h  n e g a t i v e ,  w a s  t o o  l o w  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 .

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

a r e :

1 .  V h a t e v e r  i t  i s  t h a t  g i v e s  a s t u d e n t  a n  a d v a n t a g e  

o n  t h e  i n t e l l i g e n c e  t e s t s  w h i c h  w e r e  U 3 e d  t o  e s t i m a t e  

i n t e l l i g e n c e  a l s o  g i v e s  t h e  s t u d e n t  a n  a d v a n t a p ; e  i n  p o s s e s s ­

ing-  s c i e n c e  i n f o r m a t i o n  p r i o r  t o  e n r o l l m e n t  i n  t h e  n i n t h  

g r a d e  g e n e r a l  s c i e n c e  c l a s s .

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

p r e d i c t i n g  i n i t i a l  s c o r e s  o n  t h e  R e a d  ' i e s t ,

3 .  T h e  i n s t r u c t i o n a l  e x u e r i e n c e s  i n c l u d e d  i n  t h e  g e n e r a l  

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

b r i g h t  a n d  d u l l  s t u d e n t  h a v e  e q u a l  o p p o r t u n i t i e s  t o  g a i n  

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

D 1 f  f e r e n c e s  i n  a c h i e  v e m e n t  r s  s o c  l u t e d  wi. t  h  d 1 f  f e r e n c e  s  

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

a r  e :

1 .  T h e  b o y s  i n v a r i a b l y  3 c o w e d  h i g h e r  m e a n  s c o r e s  o n  t h e  

R e a d  ^ e s t  t h a n  d i d  t h e  - x i r l s ,

2 .  'J h e r e  w a s  n o  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  --a i n s  

o f  t h e  b o y s  a n d  g i r l s .

3 .  T h e  m e a n  i n t e l l i g e n c e  q u o t i e n t ,  o f  t h e  i r i s  w a s  

s i g n i f i c a n t l y  h i g h e r  t h a n  t h a t  o f  t h e  b o y s .
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Jq. T h e  d i f f e r e n c e  b e t w e e n  t h e  m e a n  s c o r e  o f  t h e  b o y s  

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

o f  c o r r e l a t i o n  o f  . 1 6 ,  SE = . 0 3 *  o n  t h e  i n i t i a l  d i s t r i b u t i o n  

a n d  . 1 5  o n  t h e  f i n a l .

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

o f  t h e  s t u d y  a r e :

1 .  T h e  d i f f e r e n c e  f o u n d  t o  b e  a s s o c i a t e d  w i t h  s e x  

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

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

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

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

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

o f  b o y s  a n d  r i r l s .

2 .  T h e r e  i s  a  c l o s e r  r e l a t i o n s h i p  b e t w e e n  t h e  s u b j e c t  

m a t t e r  o f  t h e  R e a d  ^ e s t  a n d  t h e  e v e r y d a y  a c t i v i t i e s  o f  b o y s  

a n d  p i r l s  t h a n  b e t w e e n  t h e s e  a c t i v i t i e s  a n d  t h e  e x e r c i s e s

i n  t h e  i n t e l l i g e n c e  t e s t s  w h e r e b y  t h e  i n t e l l i g e n c e  q u o t i e n t s  

o f  t h e  s t u d e n t s  w e r e  d e t e r m i n e d .

D a t a  c o n c e r n i n g  d ! f f e r e n c e  s  a s  s  o c 1 - . t ed  w l  t h  m e m b e r  s h i p  

i n  S c o u t  o r  p; a n  1 r a t  i  o n s  a n d  I l -H  01 u b s  .  The r e s u l t s  o b t a  i n e d  

f r o m  this n h a s e  o f  the study are:
1 .  B o y  a n d  f M . r l  S c o u t s  c o n s i s t e n t l y  s n o w e d  s t a t i s t i c a l l y  

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

2 .  T h e  s \ i p e r i o r i t y  o f  t h e  S c o u t s  d e c r e a s e d  b e t w e e n  t h e
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i n i t i a l  a n d  f i n a l  t e s t i n g  p e r i o d s *

3 * M e m b e r s  o f  t h e  S c o u t  o r g a n i z a t i o n s  h a d  a  h i g h e r  m e a n  

i n t e l l i g e n c e  q u o t i e n t ,  a  g r e a t e r  c o n c e n t r a t i o n  o f  t h e i r  

m e m b e r s  w i t h  " h i g h ” i n t e r e s t  i n  r e a d i n g ,  a g r e a t e r  p e r  c e n t  

o f  t h e i r  m e m b e r s  a m o n g  t h e  s t u d e n t s  i n  t h e  ’’ b e s t "  h o m e  

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

t h e  s i x t h ,  s e v e n t h ,  a n d  e i g h t h ,  g r a d e s *

i| . .  T h e  b i s e r i a l  c o e f f i c i e n t  o f  c o r r e l a t i o n  b e t w e e n  

S c o u t  e x p e r i e n c e  a n d  H e a d  Test s c o r e s  e q u a l l e d  . 1 . 3 7 *  b e t w e e n  

S c o u t  e x p e r i e n c e  a n d  i n t e l l i g e n c e  q u o t i e n t s ,  . 1 3 3 ;  t h e  t e t r a -  

c h o r i c  c o e f f i c i e n t  o ^  c o r r e l a t i o n  c a l c u l a t e d  from w i d e s p r e a d  

c a s e s  b e t w e e n  S c o u t  e x p e r i e n c e  and s o c i a l - e c o n o m i c  h o m e  

c o n d i t i o n s ,  • l ip o *  t h e  t e t r a c h o r i c  r  f r o m  w i d e s p r e a d  c a s e s  

b e t w e e n  S c o u t  e x p e r i e n c e  and s c i e n c e  b o o k  r e a d i n g  i n t e r e s t s ,

J. 67>  a n d  t h e  b i 3 e r i a l  r  b e t w e e n  S c o u t  e x p e r i e n c e  a n d  p e r i o d s  

o f  s c i e n c e  I n s t r u c t i o n  t h r o u  *h t h e  s i x t h ,  s e v e n t h ,  a n d  

e i g h t h  g r a d e s  e q u a l l e d  , 0 - 3 5 *  Macro, o f  t h e s e  c o e f f i c i e n t s  i s  

e q u a l  t o  m o r e  t h a n  t h r e e  t i m e s  i t s  s t a n d a r d  e r r o r .

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

s h i p  b e t w e e n  S c o u t  e x p e r i e n c e  a n d  R e a d  T e s t  s c o r e s  w i t n  e a c h  

o f  t h e  o t h e r  f a c t o r s  i n  lfip,T a b o v e  h e l d  c o n s t a n t  e q u a l l e d  

.014-2.

6 ,  S t u d e n t s  w i t h  iq-H C l u b  e x p e r i e n c e  s h o w e d  s t a t i s t i ­

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

w i t h o u t  I4. -H  C l u b  e x p e r i e n c e .
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7 .  S t u d e n t s  w i t h  I4 - F  C l u b  e x p e r i e n c e  g a i n e d  m o r e  b u t  

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

c o u r s e .

3 .  G i r l  I4. -H C l u b  m e m b e r s  s h o w e d  a s i p n i f i e a n t l y  n i g h e r  

i n i t i a l  m e a n  s c o r e  t h a n  d i d  t h e  g i r l  n o n  Lp-H C l u b  m e m b e r s  

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

9 .  T h e  s u p e r i o r i t y  o f  t h e  I4 - H  C l u b  m e m b e r s  w a s  o v e r ­

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

g e n c e  .

G e n e r a l i z a t i o n s  a c c r u i n g  f r o m  t h e  r e s u l t s  o f  t h i s  p h a s e  

o f  t h e  s t u d y  a r e :

1 .  M e m b e r s h i p  i n  S c o u t  o r g a n i z a t i o n s  a n d  i n  i j - H  C l u b s  

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

t a g e  o n  t h e  R e a d  ‘J e s t  a n d  a l s o  o n  i n t e l l i g e n c e  t e s t s .

2 .  E l i m i n a t e  f r o m  t h e  r e l a t i o n s h i p  h e t w e e n  m e m b e r s h i p  

i n  t h e s e  o r g a n i z a t i o n s  a n d  R e a d  T e s t  s c o r e s  t h e  o v e r l a p p i n g  

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

l a t i o n  r e m a i n i n g .

3 .  T h e  e x p e r i e n c e s  o f  t h e  g e n e r a l  s c i e n c e  c o u r s e  m u s t  

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

t h e s e  o r g a n ! z a t i o n s  p r i o r  t o  i n s t r u c t i o n  b u t  d e n i e d  t h e  n o n -  

m e m b e r s  p r i o r  t o  e n r o l l m e n t  i n  t h e  c o u r s e .

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

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

1 .  T h e r e  w e r e  n o  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  i n i t i a l  

R e a d  T e s t  m e a n  s c o r e s  o f  s t u d e n t s  e n t e r i n g  t h e  n i n t h  g r a d e  

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

h o m e  b a c k g r o u n d s .

2 .  T h e  s u r e r i o r  g a i n  m a d e  b y  r u r a l  s t u d e n t s  g a v e  t h e m  

a s i g n i f i c a n t  a d v a n t a g e  o v e r  t h e  c i t y  a n d  m i x e d  h o m e  b a c k ­

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

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

a h i g h  d e g r e e  o r  p r o b a b i l i t y  o f  b o i n "  r - e n e r a l l y  a p p l i c a b l e  

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

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

m e a n  i n t e l l i g e n c e  q u o t i e n t s  o f  t h e  f o u r  " r t u n s .

I.|_. S t u d e n t s  c o m i n g  f r o m  t h e  " b e s t ” h o m e s  s h o w e d  s i g n i ­

f i c a n t l y  g r e a t e r  i n i t i a l  a n d  f i n a l  R e a d  T e s t ,  m e a n  s c o r e s  

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

o .  T h e  a d v a n t a g e  o f  t h e  s t u d e n t s  i n  t h e  " b e s t "  home  

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

a b i s e r i a l  r  c a l c u l a t e d  f r o m  w i d e s p r e a d  c a s e s  o f  . 2 6 , a 

sit ' m i f i c a n t  d e g r e e  o f  r e l a t i o n s h i p .

6 .  S t u d e n t s  f r o m  t h e  " b e s t ” a n d  " p o o r e s t "  h o m e s  t e n d  t o  

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

t h e  R e a d  T e s t  t h r o u g h  t h e  n i n t h  g r a d e  g e n e r a l  s c i e n c e  c o u r s e .

7 .  T h e  s u p e r i o r i t y  i n  R e a d  T e s t  s c o r e s  i s  v i r t u a l l y  

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

.d
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8 .  S t u d e n t s  f r o m  t h e  wb e s t n a n d  " p o o u e s t "  h o m e s  d o  n o t  

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

s c i e n c e  b o o k s .

9 .  T h e  p a r t i a l  r e g r e s s i o n  c o e f f i c i e n t  o f  s o c i a l -  

e c o n o m i c  h o m e  c o n d i t i o n s  a n d  R e a d  T e s t  s c o r e s  w i t h  S c o u t  

e x p e r i e n c e s ,  I n t e l l i g e n c e ,  a n d  s c i e n c e  b o o k  r e a d i n g  I n t e r e s t  

h e l d  c o n s t a n t  w a s  f o u n d  t o  b e  . 0 2 3 .  T h i a  w a s  n o t  a  

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

Generalizations accruing from this phase of the study
a r e :

1 .  R u r a l ,  v i l l a g e ,  a n d  c i t y  c h i l d r e n  a r e  e q u a l l y  a w a r e  

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

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

g r a d e  g e n e r a l  s c i e n c e  c l a s s .  R u r a l  c h i l d r e n ,  h o w e v e r ,  m ay  b e  

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

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

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

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

c o u r s e .

2 .  T h e  " b e s t ” h o m e  e n v i r o n m e n t  p r o v i d e s  n o  m o r e  o f  a  

s t i m u l u s  t o  a  s t u d e n t  t o  p i c k  u p  s c i e n c e  i n f o r m a t i o n  i n  

s c i e n c e  c l a s s e s  o r  e l s e w n e r e  t h a n  ' o e s  t h e  " p o o r e s t ” h o m e  

e x c e p t  i n  t h e  s a m e  w a y  t h a t  t h e  " b e s t ” h o m e  t e n d s  t o  d e v e l o p  

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



11*. 0

D a t a  c o n c e r n i n g ;  t h e  d i f f e r e n c e s  a s s o c i a t e d  w i t h  

d i f f e r e n t  d e c r e e s  i n  i n t e r e  s t  i n  r e  ad inf? s c  l e n c e  b o o k s  a n d  

b o o k s  a b o u t  s c i e n c e ,  T h e  r e s u l t s  f r o m  t h i s  c h a s e  o f  t h e  

s t u d y  a r e s

1 .  T h e  s t u d e n t s  wh o  r e p o r t e d  a " n i g h ” d e r r e e  o f  i n t e r e s t  

i n  r e a d i n g ;  s c i e n c e  b o o k s  w e r e  s i g n i f i c a n t l y  s u p e r i o r  o n  t h e  

i n i t i a l  a n d  f i n a l  d i s t r i b u t i o n s  o f  R e a d  T e s t  s c o r e s .

2 .  S t u d e n t s  i n  t h e  " l o w "  i n t e r e s t  " r o u p  s h o w e d  t h e  

g r e a t e r  g a i n s  b e t w e e n  t h e  i n i t i a l  an d  f i n a l  t e s t i n g  o e r l o d s .  

T h e  d i f f e r e n c e  i n  ~ a i n  w a s  a l m o s t  g r e a t  e n o u g h  t o  b e  s t a t i s t ! '  

cul ly s i g n i f i c a n t .

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

f r o m  w i d e s p r e a d  o a s e s  b e t w e e n  r e o o r t e d  r e a d i n g  i n t e r e s t  a nd  

i n i t i a l  R e a d  T e s t  s c o r e s  w a s  f o t i n d  t o  b e  , 2 i 2 ,  a  s i g n i f i c a n t  

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

po r  t h i s  r o l a t i o n s h i p  w i t h  i n t e l l i g e n c e ,  S c o u t  e x p e r i e n c e ,  

a n d  sc-c l  a l - e c o n o m i c  h o m e  c o n d i t i o n s  h e l d  c  m s t  « n t  w a s  f o u n d  

t o  b e  . 2 2 2 .

[j .  T h e  s t u d e n t  s  v; * t h  ” h i  m n i n t e r e s t  i n  r e  a d i  n r  s c i e u . c e  

b o o k s  h a d  e x p e r  i e n c e d  s i  m i  T i c n n t l y  - c o s t e r  n u m b e r  o f  

s c i e n c e  c l a s s e s  t h r o u g h  t h e  s i x t h ,  s e v e n t h ,  and e i g h t h  

- r  u d e  s •

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

are :

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

r e p o r t e d  i n t e r e s t  i n  r e a d i n g :  s c i e n c e  b o o k s  i s  g r e a t e r  t h a n  

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

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

s t u d e n t s  b e i n g  c o n s i d e r e d  c o n s t a n t .

2 .  T h e  i t e m s  o n  t h e  R e a d  T e s t  r e f l e c t  a c l o s e  a s s o c i a ­

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

s c i e n c e  t e x t b o o k s  a n d  s e m i - p o p u l a r  j u v e n i l e  s c i e n c e  b o o k s ,

3 ,  S t u d e n t s  w i t h  h i g h  a n d  l o w  i n t e l l i g e n c e  s h o w  a b o u t  

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

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

t o w a r d  r e a d i n g  s c i e n c e  b o o k s  o f f e r e d  b y  t h e  ’’b e s t "  a n d  

" p o o r e s t "  h o m e s ,

5* T h e  m o r e  c o n t a c t  a s t u d e n t  h a s  h a d  w i t h  f o r m a l  s c i e n c e  

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

D a t a  c o n c e r n i n g  t h e  d 1 f f e r c n c e s  i n  a c h i e v e m e n t  a s s o ­

c i a t e d  w 1 t h  d i f  f e r e n t  a m o u n t s  o f  s c i e n c e  i n s t r  c t i o n  t h r o u g h  

t h e  s i x t h ,  s e v e n t h ,  a n d  e i g h t h  g r a d e s .  T h e  r e s u l t s  f r o m  

t h i s  n h a s e  o f  t h e  s t u d y  a r e :

1 ,  A l  t h o u g h  a s i g n !  f i e  a n t  d e c r e e  oT  c o r r e l a t i o n  ’w a s  

f o u n d  b e t w e e n  R e a d  T e s t  s c o r e s ,  i n i t i a l  a n d  f i n a l ,  and  t h e  

r c o o r t e d  n u m b e r  o f  s c i e n c e  c l a s s e s  t h r o u g h  t h e  s i x t h ,  s e v e n t h ,  

and e i g h t h  g r a d e s ,  i t  w a s  s o  l o w  a s  t o  b e  a l m o s t  n e g l i  g i b l e .

2 ,  T h e  r e l a t i o n s h i p  b e t w e e n  R e a d  i  e a t  s c o r e s ,  i n i t i a l
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a n d  f i n a l ,  w a s  f o u n d  t o  b e  n o n - l i n e a r .

3 .  T h e r e  w a s  a  s i g n i f i c a n t  d e c r e a s e  i n  t h e  d e g r e e  o f  

c o r r e l a t i o n  b e t w e e n  “R e a d  T e s t  s c o r e s  a n d  t h e  n n n b e r  o f  

s c i e n c e  c l a s s e s  t h r o u g h  t h e  s i x t h ,  s e v e n t h ,  a n d  e i g h t h  

g r a d e s  b e t w e e n  t h e  i n i t i a l  a n d  f i n a l  t e s t i n g  p e r i o d s .

T h e r e  w a 3  a d e g r e e  o f  n e g a t i v e  c o r r e l a t i o n  b e t w e e n  

r a i n s  o n  t h e  R e a d  T e s t  b e t w e e n  t h e  i n i t i a l  a n d  f i n a l  a d m i n i s ­

t r a t i o n s  a n d  t h e  r e p o r t e d  n u m b e r  o f  p r i o r  s c i e n c e  c l a s s e s .

T h e  v a l u e  o f  t h i s  c o r r e l a t i o n  w a s  a l m o s t  n e g l i g i b l e  a n d  

s c a r c e l y  s t a t i s t i c a l l y  s i g n i f i c a n t .

p .  T h e r e  w a s  n o  r e a s o n  t o  b e l i e v e  t h a t  t h e  r e l a t i o n s h i p  

b e t w e e n  g a i n s  o n  t h e  R e a d  T e s t  a n d  t h e  r e p o r t e d  n u m b e r  o f  

p r i o r  s c i e n c e  c l a s s e s  i s  n o n - l i n e a r .

G e n e r a l i z a t i o n s  a c c r u i n g  f r o m  t h i s  p h a s e  o f  t h e  s t u d y

a r e :

1 ,  T h e  s u b j e c t  m a t t e r  l e a r n e d  b y  s t u d e n t s  i n  t h e  n i n t h  

g r a d e  g e n e r a l  s c i e n c e  c o u r s e  i s  s i m i l a r  t o  b u t  f a r  f r o m  

d u p l i c a t e d  b y  t h e  s c i e n c e  i n f o r m a t i o n  a c q u i r e d  b y  s t u d e n t s  

i n  g e n e r a l  s c i e n c e  c l a s s e s  t h r o u g h  t h e  s i x t h ,  s e v e n t h ,  a n d  

e i n - h t h  g r a d e s .

2 .  S o m e w h e r e  b e t w e e n  " n o n e  a t  a l l "  a n d  " f i v e  d a y s  a w e e k "  

t l ' m o u i ' h  t h e  t h r e e  g r a d e s  p r i o r  t o  t n e  n i n t h  t h e r e  i s  a 

nujr iber  o f  s c i e n c e  c l a s s e s  t h a t  w o u l d  m a k e  t h e  m o s t  e f f i c i e n t  

u s e  o f  i n s t r u c t i o n a l  t i m e .
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3 .  I n s t r u c t i o n  i n  t h e  n i n t h  g r a d e  g e n e r a l  s c i e n c e  c o u r s e  

t e n d s  t o  c l o s e  t h e  g a p  b e t w e e n  s t u d e n t s  w h o  e n t e r  t h e  c o u r s e  

w i t h  a m i n i m u m  a n d  a  m a x i m u m  a m o u n t  o f  p r i o r  I n s t r u c t i o n  

i n  s c i e n c e .  I t  f o l l o w s  f r o m  t h i s  t h a t  a s t u d e n t  w h o  s h o w s  

p r e c o c i o u s  a b i l i t y  i n  t h e  a c q u i s i t i o n  o f  s c i e n c e  i n f o r m a t i o n  

i s  n o t  p r o v i d e d  i n s t r u c t i o n a l  e x p e r i e n c e s  e n a b l i n g  h i m  t o  

m a i n t a i n  h i s  r e l a t i v e  s u p e r i o r i t y .
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RECOMMENDATIONS FOR FUTURE ST UDIES

Trie r e s u l t s  f r o m  t h i s  s t u d y  s h o w  a r a t h e r  d e f i n i t e  

p a t t e r n  i n  s o  f a r  a s  t h e  o b j e c t i v e s  a s  m e a s u r e d  b y  t h e  

R e a d  T e s t  a r e  c o n c e r n e d .  An  e x a m i n a t i o n  o f  t h e s e  r e s u l t s ,  

h o w e v e r ,  brings t o  m i n d  t h e  q u e s t i o n  o f  w h e t h e r  o t h e r  

o b j e c t i v e s  o f  s c i e n c e  i n s t r u c t i o n  w o u l d ,  i f  m e a s u r e d  a n d  

s u b j e c t e d  t o  s i m i l a r  a n a l y s i s ,  s  row s i m i l a r  r e s u l t s .  A d d i ­

t i o n a l  s t u d i e s  m i g h t  f o c u s  a t t e n t i o n  m o r e  s p e c i f i c a l l y  o n  

t h e  a b i l i t y  o f  t h e  s t u d e n t s  t o  a p p l y  s c i e n t i f i c  p r i n c i p l e s  

t o  t h e  s o l u t i o n  o f  t h o u g h t  p r o b l e m s  i n v o l v i n g  n a t u r a l  

p h e n o m e n a .  O t h e r  s t u d i e s  m i g h t  c o n s i d e r  o n e  o r  m o r e  o f  t h e  

v a r i o u s  f a c t o r s  a s s o c i a t e d  w i t h  t h e  m e t h o d s  w h e r e b y  s c i e n t i s t s  

i d e n t i f y  a n d  s o l v e  p r o b l e m s .

I d e n t i f i c a t i o n  o ^  t h e  r e l a t i v e  d o  r e e  t o  w h i c h  e n t e r i n g  

n i n t h  g r a d e  s t u d e n t s  a r e  f a m i l i a r  w i t h  t h e  s u b j e c t  m a t t e r  

c u s t o m a r i l y  i n c l u d e d  i n  t h e  g e n e r a l  s c i e n c e  c o u r s e  r a i s e s  

a q u e s t i o n  c o n c e r n i n g  r e s e a r c h  o n  t h e  a l l o c a t i o n  o f  t o p i c s  

am o ng  t h e  g r a d e s  p r i o r  t o  t h e  n i n t h .  F u r t h e r  r e s e a r c h  m i g h t  

r e v e a l  a d d i t i o n a l  s u b j e c t  m a t t e r  a r e a s  s u i t a b l e  f o r  i n c l u s i o n  

i n  t h e  c o u r s e .  ' t h e s e  a d d i t i o n a l  s u b  j e  c t  m a t t e r  a r e a s  mi  r h t  

p r o v i d e  t h e  s t u d e n t s  a  g r e a t e r  o p p o r t u n i t y  t o  a d v a n c e  t h e i r  

p o s s e s s i o n  o f  s c i e n c e  i n f o r m a t i o n  b e y o n d  t h e  l e v e l  e x i s t e n t  

a t  the beginning o f  t h e  c o u r s e .
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T h e  l a c k  o f  p o s i t i v e  c o r r e l a t i o n  b e t w e e n  i n t e l l i g e n c e  

a nd  t h e  a c q u i s i t i o n  o f  s c i e n c e  i n f o r m a t i o n  t h r o u g h  t h e  n i n t h  

( r r a d e  g e n e r a l  s c i e n c e  c o u r s e  i s  a n o t h e r  c s u s e  f o r  c o n c e r n .  

A d d i t i o n a l  r e s e a r c h  c o u l d  w e l l  b e  d i r e c t e d  t o w a r d  t h e  d e t e r ­

m i n a t i o n  o f  n e w  s u b j e c t  m a t t e r  a r e a s  t h a t  c o u l d  b e  i n c l u d e d  

i n  t h e  c o u r s e  a n d  w o u l d  b e  c a p a b l e  o f  c h a l l e n g i n g  t h e  u p p e r  

l e v e l s  o f  i n t e l l e c t u a l  a b i l i t y .  T h i s  r e c o m m e n d a t i o n  a s s u m e s  

t h a t  t h e r e  s h o u l d  b e  s o m e t h i n g  o f  a n o r m a l  d i s t r i b u t i o n  o f  

t h e  a b i l i t y  t o  a c q u i r e  a d d i t i o n a l  s c i e n c e  i n f o r m a t i o n  

t h r o u g h  t h e  n i n t h  g r a d e .
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S t a t e  U n i v e r s i t y  o f  I o w a ,  I o w a  C i t y ,  I o w a ,  1 9 3 9 .  Jj.7 n p ,

M i l l e r ,  E a r l  A . ,  " S c i e n c e  C o n c e p t s  A c q u i r e d  by J u n i o r  H i g h  
S c h o o l  P u p i l s  P r e v  T.ous t o  E r  t e r i n r  a C o u r s e  i n  G e n e r a l  
S c i e n  c e . ” T T n r m b l i s h e d  M a s t e r *  s  t h e s i s ,  U n i v e r s i t y  o f  
I o w a ,  l o w s  C i t y ,  I o w a ,  1 9 3 1 *  101*. n p .

G c h a u s a ,  l a b e l  ,  "A Co7" r> e r a  I i v e  ;3 t u d y  o f  P r a c t i c a l  S c i e n t i f i c  
Know I. e d g e  P o s s e s s e d  b y  R u r a l  a n d  C i t y  C h i l d r e n . ” U n p u b ­
l i s h e d  11 a s t e r  * s  t h e  s i n ,  I n d i a n a  S t a t e  Te  a c  . e r s  C o l i e  p e  ,  
T e r r e  h a u t e  ,  I n d  i a n a ,  1 9  3 6  • ' 9 6  p p .

T s m a g n i ,  J o s e p h  H .  ,  "A 3 1. u d y  o f  t h e  S c i e n c e  S c o r e s  i n  t h e
C a r n c r i e  Exam i n a  f i  o n s  o f  1 9 3 G  a n d  1 9 3 3  a t. Te  p i e  U n i v e r ­
s i t y . ” U n o u b l  i s  h e d  i a s t e r *  s  1 n e  s i s ,  Te-  o l e  U n i  e r  s i  t y  ,  
P h i l a d e l p h i a ,  P e n n s y l v  r. t ia - ,  l c- 31-' •

W o o d s ,  L e i  a G l a o h y r o ,  ” 3 e x  D i f f e r e n c e s  i n  A c h i e v e m e n t  a n d  
I n t e r e s t s  I n  G e n e r a l  S c i e n c e  a n d  T ^ o i r  1.e a r i n g  o n  t h e  
C l a s s i f i c a t i o n  a n d  I n s t r u c t i o n  o f  P u p i l s . "  U n p u b l i s h e d  
r a s t e r ' s  t h e  s i s ,  U n i v e r s i t y  o'" C r i c a r o ,  C U . c a t o ,  I l l i n o i s ,  
1 9 3 7 .

O t i s ,  A r t h u r  3 .  ,  T h e  O t i s  G e  1 f  -  A dm I n l s t e r i  n  r  t e s t s  o  f  I-i e  n  t  a  1 
A n i l  i  t ?;  . N<: w P o r k :  to o r l  d  * 0 0 k  Co r .•)a r y  ,  1 9  2 2 .

P i n t n e r ,  R u d o l p h ,  F i n t n e r  u e  n o r  a l  A - b l l  i t y  To s t  s  . Hew Y o r . ;  :
W o r l  d B o o k  C o r  •■'> a  nv ,  1 ';  3 3 .

P o w e r s  ,  3 .  R .  ,  P o w e r s  G e n o r a l  3 c 1 c - ■ c e T e s t . How D o r k :  
B u r e a u  o f  P u b l i  c a t  * o n s ,  T e a c h e r s  C o l l e r e ,  C o l u m b i a  
U n i v e r s i t y ,  1 9 2 7 .
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‘V g d ,  J o h n  C • ,  T h e  R e a d  r e n e r  a l  S c i e n c e  Te  s t . New "York:  
W o r l d  B o o k  C o m p a n y ,  1 9  5 0

K u c h ,  C i l e s  IT. e n d  H e r b e r t  E .  P o p e n o e ,  R u c h - P o p e n o e  C - e n e r a l  
S c  l e n c e  T e s t . . N e w  Y o r k :  "World h o o k  C o r o  a n y ,  1 9 2 3 .

S t i l l  i  v a n ,  E l i z a b e t h ,  W i l l i s  W. C l a r k ,  a n d  l i r n e s t  W. ' l i e n s ,
C a l  i  f  o r n l a  S h o r t - F o r m  Te  s  t  o f  M e n t a l  11 a t u r i  t y  .  L o s  
A n p e l e s :  C a l i f o r n i a  T e s t  B u r e a u ,  1 9 3 9 .

'['err a n ,  I . .  M.  a n d  < n i n n  M c N e m a r ,  T h e  T e r m  a n - ? . c  N eir, a r  '.i e s  t  o f  
M e n t a l  A b i l i t y . New Y o r k : W o r l d  R o o k  Como a n y ,  1 9 U 1 •
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TiiBluL XXX

DISTRIBUTION OR THE JORRELATED IUIIIAL AO. Ol.XL 
SCORES OR ^975 RIxrH BRADE BXOERAL SCIENCE STUNTS

M i d p o i n t ------------------------------------------ I j r i t W  S-tp rm -------------- ------------------
Of c .  I .  5 O 15 i f  25 23 55 > : 45 4o 55 do 65 o3 75 Tot

f 3 4 1 5

60 2 ✓ 5 5D 1 13

1 4 6 17 15 3 1 47

55 - 12 2o 0 3° 19 U 1 1 I 56

55 *1 i 1 2; ■“ ✓ 41 50 ■ -.o 37 15 4 231

43 4 14 3-
—r “ • 
(  < 9 5 5 ;> 19 '*1

s 1 502

‘r3 I 54 0 . . . ■ j 44 4 1 331

53 I i _ 4 .. -.0 '"i
V ' ^

■ 1 - "\ v>0 13 2 1 319

53 1 7 20 74 9 ** 4 o 2 0 0 1 2 .4

2o • )
- 5 1 4 . 5.) 22 5 i

X I 63

25 <- 2 „ 52 13 2 5 1 94

1 C ^  
l u  El

*1
-■ O . j 1 t ia. 34

15 1 4 0 5✓ 5 1 14

__ c-  ____
OOC]3 5 Z '  - 

s  ' 1 3 1
O  '

*2  1 7! ' - ","r . ' 5 1 T i f 57 0 ^ *•+ 2  1 ' ,973
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TABLE XXXI

DIS TRI BU TIO N OF THX CORRELATED I N I T I A L  AND FINAL SCORES 

OF 1 9 8  NINTH GRADE STUDENTS WITH NO GENERAL SCIENCE

THROUGH THE NINTH GRADE

I n i t i a l  s c o r e s
h i d p o i n t  
o f  C.  I .  3 8  1 3 1  ) 2 3 2 ; 33 38 >i3 1+8 53 5  J 6 3 63 73  T o t a l

7 3

63 1 1

63 l 1

5 8 1 2 3

5 3 1 2  8 1 1 2

I  1+8
o
<8 i+3 3 i

1

8

3

C',

■ 7 9  

.i 2

2 25

31

® 3 8
• rH

33 1 1

1

O

p

1 0

1 3

1 2

17  

1 1

h 2 39

Ul

23 1 7 6 7 1 1 2 3

2 3 U 6 h 1 1 1 6

1 3 3 I 1 5

1 3 1 l

8

Totnl.-s 1 10 O'* HI )t p )JO PI pp I 3 1 9 3
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TABLE XXXII

D I S T R I B U T I O N  OF TEE CORRELATED I N I T I A L  AND 7JX.AL
S 'C'^ES CF 2 2 7  TENTH GRADE BIOL OOF S l U I X F T S  WEO 

HAD HAD NO OFIFRAL S C O N C E  ffTRO'HD-: n HK
H I N T 1 ORA DE

, , , , I n i  t  i  a l  c o r e sm i d p o i n t  ______________________________________________
o f  C .  I .  3  3 1 3  1 1 0 3  2 3  3 3  33  U3 0 3 5 3  53 6 3  63  7 3  T o t a l

73

68

63  1 3  1+ 8

5 3  

53  

U3  

l i3  

33  

33  

2 3

2 3  1

18  

1 3

8

3 7 ~7I 3 2 0

2 11r
r-'"3 U 9 5 2 9

1 2 9 9 3 2 9

7 1 l h 1 2 1 1 1 Li3

3 <—>
1 3 1 6 71 2 U8

2 h 7 3 *-> 1 2 8

1 3 3 1 1 111

2 2 r -'
2

2 1 3

T o t a l s  1  5 1 3  3 IJ 3 6  31 3 6  2 7  1 6  3 2 2 7
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TABLE X X X I I I

D IST R IB U T IO N  OP THE I N I T I A L  SCORES 01' A 2 0 0  PAPER
SAMPLE ON THE EARTH SCIENCE ITEMS CORRELATED

WITH TOTAL I N I T I A L  SCORE

M i d p o i n t  S c o r e  o n  Ear»tv S c i e n c e  I t e m s
o f  c .  I .  1 . 5  3 . 5  5 . 5  7 . 5  9 . 5  1 1 . 5  1 3 . 5  1 5 . 5  1 7 . 5  T o t a l

7 3

68

6 3  2  2

58 1 1 

5 3  

5 3  

5 3 

33  

33

2 3  1

2 3  

1 3

1 3  

* 8

3 1 5

3 5 3 1 1 2

1 O *~“71 o 2 2 2

2 5 1 1 1 5 o 37

5 3 1 5 3 2 3 5

1 6 1 9 1 0 5 5 1

3 1 0 3 3 2 5

oj 6 1 1 6

3 2 J

rro t a l s  1 1 6  3 0  1 j 1 5 5  37  1 9  1 0  2  2 0 0
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TABLE XXXIV

D I S T R IB U T I O N  OF THE I N I T I A L  SCORES OF A 2 0 0  PAPER
SAKPLE ON THE L I F E  SC IEN CE IT E E S  CORRELATED

WITH TOTAL I N I T I A L  SCORE

S c o r e  o n  L i f e  S c i e n c e  I t e m s
c .  i .  1 . 5 " 3 - 5 5 . 5 7 . 5 - 9 . 5 1 1 3 "  1 3 . 5  i 5 . 5  1 7 3 " T o t a l

7 3

63

6 3 2 2

5 3 l 1

5 3 1 2. 1 k

U3 3 7 2 1 2

U3 b 1 1 6  1 2 2

3 3 7 1 7 1 2 1 3 7

3 3 2 1 0 1 6 n( I 3 6

2 3 r ̂ 7 1 2 1 6 1

2 3 2 1 0 1 2 2 k

1 3  1 7 k 3 1 1 6

1 3  2 3 5

8
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TABLE >LXV

L I S T R I B H T I O N  OF THE I N I T I A L  SCORES OF A 2 0 0  PAPER
SAMPLE ON THE PHYSICAL SCIENCE ITEMS CORRELATED

WITH TOTAL I N I T I A L  S 'ORE

M i d n o i n t S c o r e  o n  P h y s i c a l  S c i e n c e  I t e m s
o f  C.  I . 1 k  7 1 0  1.3 1 6  1 9  2 2  2 5  2 3  31 3 k  37 T o t a l

7 3

63

63 1  1 2

S3 1 1

53 p z> 1_ h

S
co

re

).-3 

3 3 ! ).!

1 

1 1

3 1 2

2 2

r—fce4->
33 1 1 1 7 2 37

O
tr-i 33 3 1 ' 1>! h 3 6

2 3 G 2 U 6 1 a l

2 3 2  . 1 7 >L 1 2 k

] 3 1  3  1l 3 L 6

1 3 1  h 5

3

T o t  s i  s 2 15 33 3  3  h ? 3 a ] 3 b o i l 2 0 0
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TABLE XXXVI

D I ST R IB UT I O N OF THE FI NA L S ..'ORES OF A 2 0 0  PAPER SA‘ PLE
0 M THE EART ' SCIENCE I T  EPS CC-RRj. 

SCORE
i,'LA;’ ED WITH FINAL TOTAL

’vi 1 <ir»o1 n t  . S c o r e o n  E a r t h  S c l e n c e  I t e m s
o f  C.  I .  1 . 5  3 . 5 5 . 5  7 . 5  9 . 5  1 1 . 1? 1 3 . 5  1 to» to 1 7 . 5 T 0 1 a l

7 3

63 0 2

6 3 1 3 k

;3 1 3 h 6 l h

63 1 3 1 0 1 0 2 k

S ?»8

1  U 3

1 1 2  

2 7 11

9 3 

1 2  1 1

2 1

I k

^  3 $.L"* 7 1 6  11 1 1 36
O

^  33 "to 3 1 2  to 2 3

23 1 6 6 1 6

2 3 1 k 1 9

1 3 3 i k

1 3

■3

1 1 2

T o t  a l s 9 1 3 2 ’| h i  1:; | 3 5 22 1 2 2 0 0
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TABLE XXXVII

D I S T R I B U T I O N  OF THE FINAL SCORES OF A 2 0 0  PAPER
SADDLE ON THE L I F E  SCIEN CE ITEMS CORRELATED

1 vITH EINAL TOTAL SCORE

M i d p o i n t  S c o r e  o n  L i f e  S c i e n c e  I t e m s
o f  C.  I .  l 7 5  3 7 5  575"

73

6 8  

6 3  

R8 

6 3 

h 3 

U 3 

33
-P
o

EH 3  3 1  2

2 3  N

2 3

• 5 9 . 3 1 1 . 3 1 3 . 5 1 9 . 5  1 7 . 5 l o t a ]

2 2

1 2  1

6  1 ih

2 1 2 5 2k

2 7 1 2 b 27

3 3 3 3 G
/ 1 3 3

)j 1 3 1 3 3 1 3 6

6 1 3 1 2 3

6 2 1 6

■ 1 1 1 9

1 3  i  3 h

13  1 1 2

8

T o t a l s  2  2  1 2  21  Ji 3 6 3 h • 2 3  2  2 0 0
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TABLE X X / V I I I

TISTH LB'TT'ION OF THE FINAL SCORES OF A 2 0 0  PAPER
SAMPLE ON THE PHYSICAL SCIENCE ITEMS CORRELATED

V. I  TIT F I N A L  TOTAL SCORE

M i d p o i n t S c o r e  o n  P h y s i c a l  S c i e n c e  I t e m s
C.  I .  !  - k 7 1 0 1 3 1 6 1 9 2 2 2 6 2 3 31 3*1 T o t a l

7 3

6 8 2 2

6 3 2 1 1 k

88 2 1 0 2 l i i

6 3 s. 1 -': 6 1 2h

Il8 1 h 1 8 '7i I 27

‘0 1 8 1 0 T 3U

33 1 1 6 1 6 -> 3 6

3 3 1 11 3 !! 2 2 3

2 3 1 11 • 3 1 1 6

2 3 1 2 h 2 C.
y

1 3 3 i

1 3 1 1 2

3

rpO t S i  S PC 20 1 8 \! t 200



TABLE XXXIX

o f  tk ..  i i . t t i a l  s  jo  r e s  o f  1 , 5 2 0  s t u d e n t s  c o r r e l a t e d
WITH IX7ELLIGX4JE ^UGTIELTS

M i d p o i n t s ________________________ I n t e l l i g e n c e  Q u o t i e n t s
O f J .  I . 6 5 5 3 7 5 7 2 3 5 3 8 9 5 9 3 1 0 5 1 0 3 1 1 5 1 1 3 1 2 5 1 2 3 1 5 5  1 5 8

7 5 1

6 3 1 1

6 5 1 1 2 4 1

5 5 2 2 4 5 1 2

00 5 5 1 2 4 4 3 7 4 6
<D
m
HoP) *40 1 5 o 10 1 7 1 9 1 4 3 1 2

CO

^5 — 1 12 21 2 4 5 7 2 9 2 2 1 6 11 2
«
e

Erl 5 6 i 2 2 5 22 5 9 4 4 4 5 5 8 5 1 2 0 12 2 1

5 5 1 1 6 4 11 2 5 47 5 9 4 2 5 2 2 9 2 3 8 2«H

C! 25 2 *5 1 8 2 5 59 5 3 57 4 2 5 0 21 3 5 1
n

2 5 4 o 1 7 1 5 2 o 4 5 52 2 9 1 7 o 2 1 l

1 5 5 4 o 9 11 l o 1 5 10 12 -

1 5 4 5 o 1 5 5 5 2 5 o<4.

3 1 1 1 1 1

5 1 1

T o t a l s  8  16 55 50  74 111 ISM 2 05  212 207  150 122 6 ?  42  12 03 
I
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TABLE XL

DI3THI3UTIOX OF TEE IEITIAL 500Ha3 OF 17 5  WIwTH GRADE oTUDE^Ta 
wITH EC GEEER/.L SOIEECE IE THE Nli.TH GRADE OORRELATED «'ITH

IiiiijLLXGrEi^Jw'TIcE.To

m i d p o i n t s _______________________ I n t e . l . I i s o n s e  /4 u o A i c n t s-X0 • X •

73

65 6 .  73 78
/*»>Op _>o 95 98 105 103 115

roH1-1 125 125 133 133

60

65

5o 1 1

55 2 1 1

48 1 i 1 5 5 y 1 1

45 1 1
A. 5 5 5 2 5 2 1

5S ]_ 2 4 y 4 5 1 1

>5 C. 7 8 L 1 -

2 ^ 1 i_ s '

0 y X- 1

2 5 i 7) 0
2 4 5 - 1

15 1 X 1 5 •x
p 1

15 ]_

r> *.n 1 r, 1 5 5 0 20 2y 27 24 G\K>CM 1.. 5 3 1 3



In
it

ia
l 

Sc
or

es
165

TABLE XLI

DISTRIBUTION 0 ?  TaE INITIAL SOGRsD OF 203  TLNTH GRADE dlOLOGi 
BTNDNirrB CORRELATED .VITH INTELLIGa.. -E ^UOTIEI.Ts

M i d p o i n t s    I n t e l l i g e n c e _C ju a t i e n t s _____________________
o f  C .  I .  6 ^ 6 -  7 5  7 0  3 5  3 3  9 5  9 3  1 0 5  1 0 5  1 1 5  1 1 5  125  1 2 5  1 5 5  15 S

7 5

6 5

6 5

53 1

35

*T O

45 1 1 2

53 1 5 .

55 1 4  3

2o 1 2  1 4  2 7

2 5  2 5 2 2 2

13  5 1 1

1 5  1

5

T o ta l s  5 2 a 7 17 26 24  56 5^ ^4 H

1 1 2 2

1 5 4 2 2 2 5 1

4 4 y 6 2 1 2 2

2 1 y 4 l 1 2

7 7 10 7 2 2

2 7 k-v y 4

5 5 L-
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D iorR I3 U T I O O f  iiiE PliWiL d O F  1 ,5 2 0  AlOTn. ORAD2 STUD—*.IS 
COR: .ELATED fflTH INTELLIGENCE QUOTIENTS

” id r )o in t3 I n t e l 11" en ce Quo t l e n t s
o f  C. I . 6 5 6 6 7 5 73 - 5 63 9 5 9 3  1 0 5  103 1 1 5  115 1 2 5  123 135 13S

7 3

o i l

1 1

2 1 1

TX

1

1

1

1 2 2 10 10 3 5 4 1

13~ 1 O G 14 24 1 j 13 15 8 3 1

55 1 5 7 15 25 52 54 3^ 12 9 2

m
<o 40r .

2 3 7 27 57 52 53 55 29 19 5 1 1

SC
O

!
X- V4 l G CJ 17 52 5 - 4  y 4o 29 14 7 5 2 3

1—1 *•-• CD p o
£

1 G 4 11 21 46 41 55 31 13 9 4 5
•t-H
&, 55 1 2 g 7 2 -f 52 4 J 59 52 20 7 7

/0

23 1 4 10 17 L 21 17 9 9 1 1

2 5 1 5 6 13 ~7
i 8 17 G 7 h 1 2 1

13 2 4 1 4 G 5 O 4

15 2 0 1 1 2 l 1

3
T o t a l s 16 50 uO 74 117 194 206 212 20 7 100 122 67 42 12 nG
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DIoTRIdUriOL OF VKE FI.AL SCORES OF 1 7 5  EUTTH GRAbS STUDEETS WITH
HO GEIHZRAL SCIEECE Iw TILS l.'INTH GRADE CORRELATED

./it h  i:;:ELLiiE ,;cE ciuoriE.rrs

I .l idnoirvts  I n t e l l i g e n c e  Q u o t i e n t s
o f  C.  I .  6 5  ~ZZ 75  73  3 f  38 95  ? 8  1 0 5  103 113 118 123 128 I 3 5  1 3 8

75

68  1

6 3  1

58 

53

43

5 -

55

2 :

25

13

15

s

2

- 1 1 2 4 1

Ij. 2 4 O 1 O 2

2 b 5 b 4 2 4 2

4 4 ‘t A 10 5 2

9 w <zL 1 1

5 0 5 2 1 2

- 4 4 1 1

1 2

1

1

T o t a l s  I 3 3 6  20 29 27 24 23  9 18 3 3
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DISTRIBUTION OF THE FliJAL SC0RE3 OF 208  TEHTH GRADE BIOLOGY 
STUDENTS CORRELATED .VITH I6TELLIGEUJE QUOTIENTS

i . l i d n a i n t s ________________ I n t e l l i g e n c e  Q u o t i e n t s
o f  C. I .  6 5  6 8  7 5  76  

75

68 

65 

5o

05

5 8 8 9 5 9S 1 0 5 108 1 1 5 118 125 128 155

1 1 0 1 2

2 5 6 4 2 1 2

c. 5 5 5 2 0 1 2 1

*n1 1 1 - 6 0 4 1

1 1 7 5 0 y 1 2

1 > i y 10 7 5 1 1

1 O 4 5 2 2 1

cL 2 /-v
*— 2

- 2 1

4p  

56 6 

55

2., 2 1 1

25  1 

16 1 1 1

15 

8

T o t a l s  5 2 6 7 17 2 : 24  50 5^  2h 11 4 6 7

1

1
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DISTRIBUTION ON DIFFERENCES BST-.EEN INDIVIDUAL FINAL AND 
INITIAL T-SCORES OF 1 7 5  STUDENTS CORRELATED #ITH

in t e l l ig e n c e  q u o t ie n t s

N idpoin ts  
of*  ̂• I «

21

15
CO
Q>
^ LO0

CO 1 2
1

E->
r-J ^
CD

'D 0

5  5'O
c
hH 0
c
<*> - 5  cd y
-M .o> ~o 
X)
m - o
CD
o
£ - 1 2CD
Ei
<D , -  *" 10

S - i s

-21

7 5 73 3 5 3 3 9 5 9 3 105 108 113 118 123 125 133  138
1 1

1

1 1

1 1 X 1

1 1X 2 2 1

1 “f -*• 3 5 • "N 1

2 4 "71 5 3 5 1 1

4 y 4 2 <5- 1 4 2 1 1

**
X w1 4 6 4 6 5 7 1 1

-) 1 1 5 3 1 5 4 1

2 2 3 3 1 1

X 2 1

•2
T o t a l s  1 5 5 o 20  2y 2? 2 -. 2 ^  3 15 5 5



TABLE X t V I I

171

d i s t r i b u t i o n  c f  tme d if f e r e n c e s  s e t  s e e *: i n d i v i d u a l  f i n a l
AND INITIAL T-SCORES OF 208  BIOLOGY STUDENTS CORRELATED

.»it h  in t e l l ig e n c e  q u o t ie n t s

M id p o in ts  ______________________ I n t e l l i g e n c e  Q u o t i e n t s __________________________
o f  0 .  I .  6 5  68  75  78 85  88 9 5  98  105 108 115  118 1 2 5 128 155 158
<n 21 1 1
CD
^ IN 1O A'J o
*? 15

CD 12

no
C

5c0)
S 0

4-*
(D

CO
c:
cj

”J

t  -12
*rH
° - 1 5

1 2

1 1 1 1 2

1 2 4 2 5 1 1 2

1 5 2 5 2 1 1 1 2

1 1 2 *T 6 4 4 1 1 1

1 2 2 O 0 9 10 1 1 1 5 1

1 2 6 5 0 7 6 1 1

1 0 7 ac/ 5 2

1 2 1 1 5 2 4 1 1

1 1 1 2

2 1

T o t a l  o 5 2 5 7 17 2J 2 5  59 50 20  11 4  6 7



1 7 2

TABLE XLVIII

DISTRIBUTION OF THE INITIAL SCORES OF 1 ,973 NINTH
GRADE STUDENTS ARRANGED ACCORDING TO SEX

M i d p o i n t  
o f  C .  I . B o y s G i r l s T o t a l

73 1 1

6 8 1 1 2

63 u 0 u

58 17 6 23

53 U5 1 U 57

US 6 6 U7 113

U3 123 1 0 3 2 3 1

33 1-36 1 5 6 3U2

33 13U 2 0 1 335

2  3 1 6 9 205 37U

23 1 0 0 1 6 6 2  66

1 8 50 31 131

13 17 19 36

3 3 2 5

3 3 3

Totals 9 6 9  1 , 0 0 1 +  1 , 9 7  3



1 7 3

TABLE XLIX

DI ST R IB UT IO N OF TUB FINAL SCORES OF 1 , 9 7 3  NINTH GRADE
STUDENTS ARRANGED ACCORDING TO SEX

M i d p o i n t
o f  C.  I .  B o y s  G i r l s  T o t a l

7 3 o .6

6 ) 1 1 cl 1 3

6 3 3 k 1 3 1̂-7

5 3 9 k k 2 1 3 6

13 1 2  6 1 0 6 2 31

U 3 1 5 0 1 5 2 3 0 2

! i3 1 6 3 1 6 8 3 3 1

3 3 1 3 9 1 3 0 3 1 9

33 1 2 6 1 5  3 23)-

2 3 5 9 1 0 1 I 6 3

2 3 3 6 53 9U

1 3 1 3 1 6 315

1 3 .) /
l k

3

T o t a l s  9 6 9  1 , 0 0 ! + .  1 , 9 7 3



TABLE L
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D I S T R I B U T I O N  OF TUB DIF FE R EN C ES  BETWEEN INDIVIDUAL
FIN AL  AND I N I T I A L  T - S C O R E S  ARRANGED ACCORDING TO SEX

M i d p o i n t  o f  C.  I .  E o y s  G i r l s

21 3 1

1 6 1 0 9

1 5 2 2 23

1 2 31 31+

9 71 6k

6 1 1 0 117

3 1 3 0 157
0 153 197

_ -3 1 6 3 1 LJ k

- 6 1 2 2 107
> 9 7'3 6 k

- 1 2 31! 37

-13 1 6 11+

-1.3 3 k

- 2 1 3 2

- 2 k k 3

- 2 ? 3 1

T o t a l s 9 6 9  1 ,001; .



TABLE L I

175
v

D I S T R I B U T I O N  OP HE I N I T I A L  SC ORE S OP 1 , 9 7 3  STHDKNTS
ARRANGED ACCORDING TO BOY AND G I R L  SCO<<T E X P E R I E N C E

M i d p o i n t  
o f  C.  I .

B o y
S c o u t

B o y  n o n -  
S c o u t

G i r l
S c o u t

G i r l  n o n -  
S c o u t S c o u t  s

N o n -
S c o u t s

7 3 1 1

63 1 0 1 2 0

6 3 2 2 0 2 2

5 3 1 3 k 1+ 2 1 7 6

5 3 2 1 2 2 7 7 2 3 2 9

k 3 31 3 5 2 3 2 h 5 h 5 9

h-3 5 5 7 3 h i 6 2 9 6 1 3 5

3 3 8 3 1 0 3 7 6 3 0 1 5 9 1 9 3

33 5 h 1 3 0 8 3 12 3 1 3 7 2 h 8

2 3 U-9 1 2 0 7 3 1 3 2 1 2 2 2 5 2

2 3 32 6 8 6 3 1 0 3 9 5 1 7 1

18 1 7 3 3 2 0 61 3 7 9 h

1 3 6 1 1 7 1 2 1 3 2 3

8 2 1 0 2 2 3

3 1 2 1 2

T o t a l s  3 6 6  60 3 3 9 9  oO 6 7 6 5  1 , 2 0 3



1 7 6

TABLE L I I

DISTRIBUTION OF THi, SCORES ( F I N A L )  OF 1 , 9 7 3  STUDENTS 
ARRANGED ACCORDING TO BOY AND GIRL S C 0 1TT EXPa ^IENCL

F I d p o i n t  
o f  C.  I .

B o y
S c o u t

B o y  n o n -  
S c o u t

G i r l
S c o u t

G i r l  n o n -  
S c o u t S c o u t  s

N o n -
S c o u t s

7 3 2 3 2 3

63 7 1+ 2 9 1+

63 1 7 1 7 1 1 2 2 8 1 9

5 8 k o 51+ 21 21 61 7 5

53 3 6 9 0 3 6 69 7 2 1 5 9

1+3 6 5 3 5 7 3 7 9 1 3 3 161^

U3 61 1 0 2 6 6 1 0 2 1 6 3 2014.

33 5 3 3 6 6 6 111/ 1 1 9 2 0 0

3 3 1+5 31 5 3 1 0 5 9 3 1 8 6

23 1 9 l+o 1+3 61 6 2 1 0 1

2 3 1 3 2 3 2 0 35 33 61

1 3 1+ 11/ 6 1 0 1 0 21+

1 3

3

ll 1+ 2 1+ 6 8

T o t a l  3 3 6 6 6 0 3 3 0 9 0 0 5 "■ 6 5 1 , 2 0 8

i



TABLE LIII
1 7 7

DISTRIBUTION 0-’ INITIAL AND FINAL SCORES OF 1,973
STUDENTS ARRANGED ACCORDIN'’ TO I+H CLUB EXPERIENCE

Fldnoint 
o f  C. I .

I n i t i a l Final
l+H Club Non-l+H Club [+H Club Non-1+H Clul

73 1 1 k

68 2 k 9

63 2 2 10 37

58 5 13 29 1C7

53 11 I], 6 8 6 175

1|3 20 93 67 235

U3 1+3 133 I k 257

33 69 273 25li

33 77 308 23 261

23 71 303 26 137

2 3 U3 223 1)+ 30

13 21 120 3 31

3 3 7 29 3 11

8 1 k

3

T o t a l s  375 l  ,593 373" 1 ,5 9 3



1 7 8
TABLE I, IV

DISTRIBUTION OF THE I N I T I A L  SCORES OF 1 , 9 7 3  STUDENTS 
ARRANGED ACCORDING TO RTJRAL, VILLAGE,  C I T Y , OR 

MIXED HOME BACKGROUNDS

K i d p o l n t  
o f  C.  I . R u r a l V i l l a g e C i t y M i x e d

7 3 1

6 3 1 1

6 3 1 2 1

5 3 1 1 1 7 k

5 3 3 8 3 3 8

21 1 5 61 1 6

b 3 36 3U 1 2 6 3 5

33 5 0 U-7 2 0  6 3 9

33 6 9 2 9 2 1 3 7 b

2 3 6 0 3 5 21  3 61

2 3 5U 2 9 lli .1 b 2

1 3 21 1 3 3 2 1 0

1 3 1 0 k 1 9 3

3 2 0 3

3 1 ‘ 1 1

T o t a l s 3 3 5 2 2 1  1 ,1214. 2 9 3



t a b l e : l v

1 7 9

D IST R IB U T IO N  OF THE T<’INAL SCORES OF 1 , 9 7 3  STUDENTS 
ARRANGED ACCORDING TO RURAL, V IL LA G E, CITY OR 

MIXED HOME BACKGROUNDS

M i d p o i n t
o f  C.  I . R u r a l V i l l a g e C i t y M i x e d

7 3 1 3 1

6 8 2 1 0 1

6 3 7 k 2 3 3

9 9 2 6 1 3 r7 O
l * - 2 0

93 6 6 2 9 1 0 9 3 7

k & L1J4- 3 5 1 6 9 S h

h 3 6 6 U6 1 7 6 U-3

3-8 5 6 37 1 8 1 . k 3

33 k o 2 3 1 7  3 h 3

2 3 2 3 1 6 1 0 1 2 3

2 3 9 9 63 1 3

1 8 5 3 2 0 6

1 3

3

1 1 11 1

T o t a l s  3 3-' 2 2 1  1 , 1 2 k  2 9  3
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TABLE L V I

L I S T K I B TTT CON OF rt’HE I N I T I A L  AMU FINAL SCORES OF 2 2 3
s v ' td i : n t s  r i g h t e d  a s  c o m in g  from  t h e  " b e s t ” h o m e s

AND l l tO  STUDENTS REPORTED AS COMING PROM THE
"POO PEST” POMES

M T. d r  o I n t .  
o f  C.  I . '

I n i  t i  s i

" Be s t " P o o r e s t "

P i n  s i

i'j fc 3 1 " P o o r e s t "

73

3

6 3

33

33  

3 3 

3 3

3 3

7 l

2 1 

2 3 

1 3  

1 3

1

10 
1 7

27  

M  

3 ?

!, o

31

6

2

6

20

3 3

33

13

3 0  

3 2

3 1  

2 9

i i_i. ■ •

‘') 
n

1

1

3-
n

1 8

1 9

2 6  

30  

1 3 

7

3

2

T o t  s i s 2 2 8 13  0 ] I l iO



l S l

TABLE L V I I

DlBTH '.BUTTON OF THE I N I T I A L  AND FINAL SCORE OF 2 > k  
ST IDE TS WHO REPORTED "INCH" INTEREST IN READING 

SCIENCE BOOKS AND 6 0 3  ST^DE..  T3 WHO REPORTED
"LI TT LE " INTEREST

IV! } Hpn t nt. I n i  t  i  a l P i n a l

o f  C.  I . ^ T u c h "
I n t o n e s t

" L i t t l e ”
I n t e r e s t

"Much"  
I n t e r e  s t

" L i t t l e "
I n t  e r e  s t

7 3 1 3 1

63 1 0 3

6 3 2 2 1 0 1 0

5 3 1 3 1 30 1 i

.  53
CD
0 )] 3
0
rC

m
£  3 3

1 0  

3 2  

36  

1.1 6

5

1 9

i i i .

h 2

»!.)!

33

3U

3 3

56

3 6

51

rS 3 3
CD
cr.

2 3

h h

33

1 0 3

1 0 3

2 k

11

3 9

ij-3

2 3 21 3 6 7 3 2

1 3 -3 39 2 U)

1 3 1 i s 1 Jj

3 1

3 1

T o t a l s  2 ‘ »h O l  2  TJ, - - , '0 3



1 8 2

TABLE L V I I I

D I S ! R I B H T I O N  OP THE I N I T I A L  SCORES OF 1 , 9 7 3  STUDENTS  
«\RR FITTED ACCORDING TO THE TOTAL NUMBER OF SCIENCE  

CLASHES REPORTED THROUGH THE S I X T H ,  SEVENTH,
AND EIGHTH GRADES

F i d r o i n t
N u m b e r o f C l  a s s e s R e p o r t e d

o f  C.  I . 0 - 1 2 - 3 h - 2 3 - 7 3 -9 1 0 - 1 1  1 2 - 1 3 11. - 1 3 No R e p l y

7 3 1

1 1

6 3 1 1 1 1

23 1 2 h !i 1 2 1

0 '"■> 3 1 2 ) ■7 3 1 2 7 1 3 2
0  1O 1 .3:■! 1 1 0 1 3 1 h 1 3 1 7 8 3 0 1

2 2 1 1 2 7 2 3 20 2? 2 6 6 6 7■/H

Lt 'oJ WO 3 2 2 3 3ii h2 3 9 3 3 2 6 1 3 3
r

- 4
33 OS 2l\ Mi 3 3 :• J 37 33 3 3 9

2 3 6 3 2 -> 32 2 "? 31 >! 6 U 2 9 1 i n

2 3 >8 2 6 2 3 21 1 21 21 3 6 21

1 8 2 ? 111 1 , 1 0 1 3 1 2 *8> 2 ■; 7

1 3 9 ‘7> 3 1 3 2 '! '?f

3 1 1 1

3 1. 1 1

T o t - I s  311  U V  2 0 3  1 39 1 I  2 1 ;  1V 3  ,'} 37  3 0



1 3 3

TABLE LVIX

I;T 7 T R I 3 H T I 0 N OF TI TE PI'- i Afi oCC;RE 9 OF 1 , 9 7 3  o'T ;BE.,TS ARRAHGES
a c c o r d i n g TO TT!E TOTAL NTlB^ivR OF SCLE9CE CLASSES REPORTED

>r T T V9OHOTT THE <3 1 y H V__\  1 ‘: ,  SEV.i. •i 3 TO , AND EIGHTH GRADES

r I d n o i n t Hsr; h e r o f C l a s s e s  R e p o r t e d
o f  C. I . 0 - 1 2 - 3 h - 5 6 - 7 3 - 9 1 0 - 1 1  1 2 - 1 3  l l + - l ^  No R e p l y

7 3 1 1 2 1

- 3 1 1 1 3 3 o 3 i. 0

6 3 2 2 •7 5 6 9 1 3 2

3 3 1 6 1 1 1 6 I 7 1 0 1 h 1 9  3 2 5

A3 29 l / l 2 7 1 9 2 k 2 3 2,9 99 7
CD
S-l 1 : ,
o  h > .’a 1 9 2 3 -> o2 ' - 32 3 >i 3 3  6 6 {
Or Aw  ̂ 1 31 2 h 30 3 6 3 6 3 ’i 31 30 9
CD

in >'3 O oC.. 2 ^ 3 0 31 i l l  2 9  \ 9 7

3 3 7 133 33 2 2 2 ;! 2 2 7 t>0 1 9

2 3 3 6 1 9 2 )- 1 3 K') 1 2  9  3 6 J

2 3 1 3 9 1 o 9 1 0 3 h 2 3 1 2

1 3 7 6 1 h ) 2 l k U

1 3 1 1 2 i 2 2

T o t a l s  3 1 1 1U 7 2 0  3 1 3 9 1 3 9 2 1 9  1 7 3  9 3 7 8 0



TABLE LX
181*

D I S T R I B U T I O N OP TrTE I N I T I A L SCOR .eS OF A 2 0 0  PAPER SAKPLE
CORBELATJED E l TH TRE " CORR EC TED " NUI.BER OF

PR LOR SC IE NCE CLASS LS

F i d o o  i n t N u m b e r o f  C l a s s e s  R e p o r t e d
o f  C .  I . 1 U 7 1 0 1 3 1 6 1 9 2 2 2 3 2 8 31 3 3

7 3

6 3

6 3 1 1

5 3 1

cd 5 3 1 l 1 1

o  1*3 1 l 2 2 3 3CO

3 i 2 3 h 1 1 2 5
•H

it UJ 3̂ 3 3 1 2 6 2 3 2 8
c!HH

3 3 5 2 1 2 6 1* 3 2 3 7

2 8 7 3 1 2 1 3 2 3 k ). 7

2 3 6 3 1 2 1 2 3 1 3

1 3 3 2 2 3 2 1 1 1

1 3 1 1 2

T o t  a l  s'* 3 5 1 5 6 9 1 3 2 7 1 0 1 3 1 5 1 U 3 2

( - - - E l e v e n  s t u d e n t s  d i d  n o t  p r o v i d e  u s a b l e  a n s w e r s . )



1 8 5
TABLE L X I

D I 3T R I B T 71'ION OF THE DI FFSR ENC 33 BETWE&N IN D IV ID U A L  FINAL  
AND I N I T I A L  T - S C O R E S  CORRELATED WITH THE REPORTED NUMBER

0 ^  PRIOR SCIENCE CLASSES

B i d p o i n t  
o f  C.  I .

N u m b e r  o f P r i o r S c i e n c e  C l a s s e s
0 . 5 2 . 5 5 . 5 6 .  5 8 . 5 1 0 . 5 1 2 i 5 1 5 . 5

2 1 2 1 1

a) 1 3
L
0
°  1 5an L ^1
EH 1 2

rH

6

6

1

f—' 
2

1

6

3

5 5

1

5 3

3

7

1 5 7 6 1 0 6 7 1 2 2 1

•i—i 9 214- 1 5 1 6 n 1 5 1 6 1 5 1 9
•rH
C 6 5 3 1 9 2 3 2 0 2 5 2 7 2 3 3 7

'a oc  3a? k'7 1 7 2 6 3 0 2 5 3 5 2 9 6 9

i— i 0 CD 5 1 21 5 3 35 2 9 5 8 2 2 1 0 2
£
*-H - 3U-. - 514- 2 3 2  3 2 6 3 5 31 2 5 7 5

§ —6  
<D 3 9 1 3 2 3 2 1 2 5 2 5 2 0 6 0

5  - 9
<d 1 6 1 1 1 5 1 5 1 5 1 5 1 8 3 7
JO
co - 1 2 7 7 5 7 5 3 9 1 3

£ - i sfw 5 1 5 5 3 1 3 1 0
11)
I; - I 3 2 0 2 l 1 1 5
•H

*“ —2 1 1 1 1 0 1 1

- 2 5 2 0 i 2 1

- 2 7 2 1 l

T o t  s i  s 3 1 1 111? 2 0 3 1 3 9 1 3 9 2 1 9 1 7  3 5  5?
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TABLE L X I I

E13TRIBTTTION OF THE INTELLIGENCE QUOTIENTS OF 1 , 5 2 0  STUDENTS 
CORRELATED WITH THE TOTAL NHFBER OF SCIENCE CLASSES REPORTED 

THROUGH THE SIXTH,  SEVENTH, AND EIGHTH GRADES

M i d p o i n t Number  o f P r i o r S c i e n c e Cl  a s s e s
o f  C.  I . o . £ 2 . 5 a .  5 6 . 5 3 • p 1 0 . 5 1 2 . 5 i l f . 5

1 3 3 3 1 1 3

1 3 3 0 2 1 3 1 1 a

1 2 3 6 0 7 7 3 6 a 8

1 2 3 1 1 1+ 1 2 1 0 6 3 8 1 7

1 1 8r* 2 2 11 1 3 1 2 9 1 8 7 2 2
<D

31 5 1 3 1 2 1 5 i a 2 0 31

1  1 0 8 32 1 0 26 1 8 28 2 9 21 37
(V
0  1 0 3p 31+ 9 22 2 5 23 2 7 20 33
0)
5' 93 2 6 1 3 30 2 3 1 6 2 a 1 9 a 6
1-1

el vO 21; 9 1 3 1 9 17 2 7 21 50
-p
* 88 2 6 V1 12 11 1 2 i a 11 2 2

33 8 a 1 0 1 0 7 6 a 1 5

78 1 1 3 6 h 6 5 a 9

7 3 7 3 5 5 1 3 1 a

68 5 3 1 1 1 1 1

63 2 1 2 1 1 1

T o t  p .l s 2l|.3 3U 1 7 a 1 5 9 1 /4.6 1 7 9 U 2 308

A
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:.v-1.-.i>'jr- tj;, .̂•.r̂V-»' •■: ■ , i
}.0. '»••'••■■■ ■  ̂ : '-■ -v

- - , . ,  t
I  ,;V

* H ?  ,  -- , : ‘N--

*.•

K- ^AW ^C' %*|>I4 % b y  
II \'?.;ra-‘ci mmmw  ia<5

7 '7 'i' 71.7 77;'|7 C.i'r̂ tCt1
': ■ a--' '" a, 7>”17RS3?£ 

_ - :■■: ' ■ . . ■ ■ ■ <--i |-u*'(a' f"
■ »*'•■ ' - ,>! • '7 ,«-. -7 7'̂  >•:■'■

5-^ . 1 ■••■ 7 (.,\'»

■ :, : . ( ■ , , , '  7.;7- « 7 , . ; i  eiv

Pmbtukmd bv WmU B*-*k • ■;’ ■
H  W vrte i- . .  7  ,



E V A L U A T I O N  A N D  A D J U S T M E N T  S E R I E S

G E N E R A L  E D I T O R .  WALTER N .  D U R O S T ,  S C H O O L  O F  E D U C A T I O N ,  B O S T O N  U N I V E R S I T Y  

C 0 6 R D I N A T 0 R  FOR S C I E N C E  TESTS.  V I C T O R  H. N O I L ,  M I C H I G A N  STATE C O L L E G E

A D  G E N E R A L  S C I E N C E  TEST
HN G .  R E A D

F E D U C A T I O N ,  B O S T O N  U N I V E R S I T Y  FORM

D O N S :
D o not open this booklet un til you are told to do so.

is a test of your knowledge of general science. For each question there are five possible answers. You 
ecide which answer is the best one. Y ou m ay answer a  question even when you are not perfectly  
,t your answer is correct, but you should avoid wild guessing. D o  not spend too  much tim e on any  
stion.
y the sample questions below, and notice how the answers are marked on the separate answer sheet.

Sample A . The correct name for fluffy summer clouds is —
1. cirrus.
2. stratus.
3. nimbus.
4. cumulus.
6. thunder.

Sample A the correct answer, of course, is “ cum ulus,” which is answer 4. N ow  look a t your answer 
At the top of the page in the left-hand colum n is a box marked SA M PL E S. In the five answer spaces 
mple A, a heavy mark has been m ade filling the space (the pair of dotted lines) marked 4.

Sample B. The man known as the “ wizard of the plant kingdom” was —
6. Joseph Lister.
7. Louis Pasteur.
8. Luther Burbank.
9. Thomas Edison.

10. none of the above.

correct answer for Sam ple B  is “ Luther Burbank,” which is answer 8; so you  would answer Sam ple B  by  
a heavy black mark th at fills the space under the number 8. D o  th is now. If the correct answer had 
n given, you would have chosen answer 10, “ none of the above.”
i  each question carefully and decide which one of the answers is best. N otice  w hat number your choice 
2n, on the separate answer sheet, make a heavy black mark in the space under that number. In marking 
swers, alw ays be sure that the question number in the test booklet is the same as the question number 
nswer sheet. Erase com pletely any answer you wish to  change, and be careful not to  make stray marks 
kind on your answer sheet or on your test booklet. W hen you finish a  page, go on to  the next page, 
inish the entire test before the tim e is up, go back and check your answers. Work as rapidly and as 
ely as you can.
?n you are told to  do so, open your booklet to page 2 and begin.

Published by World Book Company, Yonkers-on-Hudson, New York, and Chicago, Illinois 
Copyright 1950 by World Book Company. Copyright in Great Britain. A ll rights reserved



Jch one of the following causes the wind to blow?
J ., differences in air pressure

2. moving tree branches
S. attraction of the moon
4. the presence of water vapor in the air
5. dust in the air

Sun. Mon. Tues. Wed. Thur. Frl. San.

what day, according to the above graph of barometric 
»sure, did a very bad storm occur?

6. Monday
7. Tuesday
8. Wednesday
9. Thursday 

10. Friday

three dishes of vanilla ice cream and one of chocolate ice 
;am are set on a table out-of-doors, the chocolate ice cream 
LI melt the fastest because —

1. it is always softer when it is in the package.
2. it reflects the heat better.
3. it absorbs heat because it is colder.
4. it radiates heat because it is thicker.
6. it absorbs more heat because it is dark in color.

>ods are heated when canned to —
6. kill the bacteria.
7. keep the color of the food.
8. remove the moisture.
9. improve the quality.

10. increase the air pressure.

hich one of the following statements is FALSE?
1. It is better never to drink when driving.
2. It is practically certain that alcohol will slow down 

your reaction time.
3. Alcohol is considered to be a poor food.
4. Everyone can take one drink without having it 

affect him.
6. Alcohol is often habit-forming, and its users find it 

difficult to stop drinking.

asteur is known for his work with —
6. electricity.
7. bacteria.
8. molds.
9. radium.

10. X rays.

>ne danger with most fuels is that when they are burned 
ley may produce

1. carbon tetrachloride.
2. carbon monoxide.
3. nitrogen monoxide.
4. hydrogen.

Read: O n

8. Charges of electricity which move along a copper wire tad 
which make up an electric current are called —

6. protons.
7. positrons.
8. neutrons.
9. electrons.

10. deuterons.

9. Which word does NOT describe a form of energy?
1. crystalline
2. electrical
3. atomic
4. mechanical
5. radiant

10. There is night and day because the —
6. earth revolves around the sun.
7. moon revolves around the sun.
8. earth rotates on its axis.
9. sun revolveB around the earth.

10. moon rotates on its axis.

11. Most erosion in the upper Mississippi Valley was cauad 
by the —

1. mining of iron.
2. mining of coal.
3. cutting of timber.
4. building of dams.
5. building of hydroelectric plants.

12. Which one of the following is NOT a color obtained when 
white light passes through a prism?

6. red
7. yellow
8. brown
9. green

10. indigo

13. If an extremely long-needled variety of pine tree produced 
some cones whose seeds grew into short-needled tree*, it 
indicated that —

1. the parent pine tree was getting old.
2. there was not enough rain that year.
3. pollen from a hemlock tree reached the long-needW 

tree.
4. pollen from a short-needled pine fertilized the Ion* 

needled tree.
0. the seeds of the pine were damaged by squirrel*.

14. Most of the northern part of the United States is cover* 
with sand and gravel deposited by —

6. tidal waves.
7. sandstorms.
8. hurricanes.
9. meteor showers.

10. glaciers.

15. In an automobile, oil is used in the —
1. radiator.
2. crankcase.
3. vacuum tank.
4. gasoline filter.



Which one of the following is most necessary for proper 
growth of the bones?

6. calcium
7. iron
8. fluorine
9. iodine

10. carbon

It is possible to contract tuberculosis ONLY if one —
1. loses weight.
2. comes in contact with the tuberculosis bacillus.
3. gets overtired.
4. does not get enough fresh air at night.
6. is bitten by a certain kind of mosquito.

. Sound vibrations from the human voice are changed to elec­
trical energy in the —

6. telegraph.
7. teletype.
8. telautograph.
9. teleportation.

10. telephone.

i. Which one of the following statements about air on a moun­
tain top is true?

1. It has color.
2. It has odor.
3. It has weight.
4. It is visible.
6. It has taste.

). At present most gasoline comes from —
6. petroleum.
7. kerosene.
8. natural gas.
9. plant oils.

10. coal.
*

1. On a sunny spring morning, spider webs in the grass were 
covered with tiny drops of dew. Where had the dew come 
from?

1. the air
2. the grass
3. the spiders
4. the morning sunlight 
6. melted frost

2. Which one of the following is replaceable as it is NOT a 
natural resource of the country?

6. nickel
7. plastics
8. tungsten
9. petroleum

10. copper

!3. Two explorers measured the height of the same mountain 
in Alaska— one in 1898, the other in 1940. Their results 
were different by over 500 feet. Which one of the follow­
ing best explains this discrepancy?

1. The 1898 figure was obtained in the summer.
2. The 1940 figure was obtained in the winter.
3. The 1898 figure was obtained by climbing the 

mountain.
4. The 1940 survey was by airplane, using photo­

graphic mapping.
5. None of the above rives a completely satisfactory

24. Which pair of terms is correctly matched?
6. Sun — satellite
7. Neptune — planet
8. Meteor — star
9. Moon — asteroid

10. Comet — sunspot

25. A green vegetable like lettuce is valuable in the diet because 
it supplies —

1. carbohydrates.
2. fats.
3. proteins.
4. vitamins.
6. all of the above.

26. Which one of the following causes the handle of an alumi­
num saucepan on a gas stove to become very hot, although 
the handle is not over the flame?

6. convection
7. evaporation
8. radiation
9. insulation

10. conduction

27. In poems and legends, ships which have sunk are said to

“Float forever and forever 
Halfway between the ocean floor 
And stormy waves above.”

These ships are thought to reach a point where the water is 
so dense that they will not sink. Why is this FALSE?

1. Wooden ships would be broken up by the water.
2. Metal plates on ships would bend under the great 

pressure.
8. Water can be compressed very little. Therefore, 

its density cannot be increased very much.
4. Ships with cargoes which will float cannot be sunk.
5. Salt water is much more dense than fresh water.

28. The geological formation above constitutes evidence of —
6. volcanic action.
7. erosion.
8. folding.
9. sedimentation in a running stream.

10. movement in the earth’s crust.

29. The distinctive shape of “ Green Mountain” potatoes U 
due primarily to the —

1. amount of cultivation they receive.
2. amount of rainfall. j
3. hereditary character of the seed potatoes. |
4. amount of fertilizer applied.



>0. Which one of the following does NOT refract light?
6. eyeglasses
7. microscope
8. Galilean telescope
9. mirror

10. reading or magnifying glasses

11. Which one of the following does NOT usually carry bac­
teria which are harmful to man?

1. ticks
2. flies
3. mosquitoes
4. fleas
6. bees

32. It had been a clear, cold November day with the tempera­
ture at 25° F. That night at the railroad yards a leaky 
steam pipe sent a white cloud of steam into the air all 
night. The temperature remained at 25° F. In the 
morning what would probably be on the ground near the 
leaky steam pipe?

6. dew
7. sleet
8. frost
9. hail

10. steam

33.

34.

Many low, rounded banks of sand, boulders, and pebbles 
were probably formed by —

1. glaciers.
2. meteor showers.
3. tidal waves.
4. sandstorms.
6. hurricanes.

A comic-book science story showed a man building a big 
balloon out of very thin sheets of aluminum cemented to­
gether so as to be airtight. He pumped the air out of the 
balloon, and the balloon then floated. At present this 
would be impossible because —

6. aluminum cannot be made airtight.
7. it would take too much cement.
8. the outside air pressure would crush the balloon.
9. the balloon would not hold hydrogen.

10. aluminum is too heavy.

35. Which one of the following diagrams shows best what will 
happen if 4 holes of the same diameter are punched at the 
same time in a tall tin can full of water?

2. 1

36. Which one of the following is an example of a ‘himiui 
change?

6. melting wax
7. breaking glass
8. burning wood
9. crushing stone

10. freezing water

37. If pulley X is turning at 178 revolutions per minute, the 
arrangement of pulleys that will give pulley Y the lowest 
speed of rotation is —

X Y
1. ( 0 H 3 >

X Y
2. « s n o >

X Y
3. (Q~~To)

X Y
4.

6. none of the above

38. About every seven years everyone should be vaccinatei 
against —

6. typhoid fever.
7. diphtheria.
8. smallpox.
9. influenza.

10. colds.

39. After the explosion of the gasoline occurs in a cylinder of a 
automobile engine, the next action in that cylinder is —

1. intake.
2. exhaust.
3. compression.
4. carburetion.
6. suction.

Pistil - -
—Anther

Pistil -  ■
-Anther

A m

40. The process shown above at Y is called —
6. self-pollination.
7. cross-fertilization.
8. mutation.
9. cell division.

10. budding.

41. A dynamo causes electricity to flow by —
1. chemical action.
2. moving a coil of wire across a magnetic field.
3. moving a coil of wire in a storage battery.
4. moving static electrical charges to an insulator.



iVhich pair of terms is correctly matched?
6. speed of light — 93,000,000
7. rotation of the earth — 186,000
8. revolution of the earth — 365^
9. distance from earth to sun — 240,000

10. none of the above

rracks of dinosaurs left on the muddy banks of streams are 
:ound now as fossils. About how many years ago were 
;hey made?

1. 1 thousand
2. 10 thousand
3. 50 thousand
4. 100 thousand
6. 1 million

Why does heat make iron easier to shape?
6. Heat often causes the iron to become red.
7. Heat increases the motion of molecules.
8. Heat causes the iron molecules to expand.
9. Heat decreases the elasticity of the iron.

10. Heat increases the density of the iron.

Musical sounds result ONLY from what kind of vibrations?
1. amplified
2. supersonic
3. regular
4. slow
6. fast

Astrologers use the position of the stars and the planets 
at the hour, day, and minute of a person’s birth to predict 
his future. Which one of the following statements regard­
ing this practice is true?

6. The modern astrologer can now predict one’s future 
more accurately because there are better telescopes 
in use.

7. Some astrologers inherit' the ability to understand 
the stars from their mothers or their fathers.

8. Study and long years of training in astrology make 
an astrologer’s predictions of one’s future more ac­
curate.

9. Very good astrologers are worth the high fees which 
they charge.

10. Scientific evidence has not shown that astrologers 
can predict the future of an individual on the basis 
of what they know about the Btars.

Which one is NOT a lever?
1. pencil sharpener
2. seesaw
3. derrick
4. fishing rod
5. scissors

Which one of the following statements is true and applies 
both to magnets and to static electricity?

6. Copper particles are attracted.
7. Like charges or poles repel.
8. Paper is attracted.
*  i  i _____ j .  _  J

49. If a 500-pound weight is placed at the arrow, which lever 
will lift the 60-pound weight W the highest?

1. 1 3 i Iwl

2. 1 2
A ‘

i Iwl

3. 1 1
A J

i Iwl

4.

A
1 1 2 Iwl

5.

A
i  1 3 fwl

50. Which pair of terms is correctly matched?
6. Ursa Major — Big Dipper
7. Ursa Minor — Little Dog
8. Cassiopeia — Dipper
9. Polaris — The W

10. Orion — Milky Way

51. A warm cyclonic storm moves across the country from west 
to east in July. Winds blow strongly toward its center 
and rain falls near the edge of the whirling mass of air. 
In the diagram above the place where the temperature is 
most likely to be the lowest is at point —

1. 1
2. 2
3. 3
4. 4
5. 5

52. A pulley arrangement which gives NO mechanical advan­
tage is the —

6. single movable.
7. single fixed.
8. double movable, single fixed.
9. double fixed, single movable.

10. double movable, double fixed.

53. What part of the blood is effective in destroying invading 
bacteria?

1. plasma
2. red corpuscles
3. toxin
4. white corpuscles
5. lymph

54. The chemical name of the gas which is produced when coal 
is burned with plenty of oxygen is —

6. carbon tetrachloride. a
7. nitrogen.
8. hydrogen.
9. carbon dioxide.



S. Penicillin is obtained from —
1. molds.
2. bacteria.
3. vaccines.
4. laboratory animals.
6. serums.

o

16. The circle above represents the age of the earth, and the 
shaded part represents the time that civilization may have 
existed. About how many years are represented by the 
shaded portion?

6. 50 thousand
7. 750 thousand
8. 30 million
9. 100 million

10. 1 billion

57. A large soap bubble will rise in the air if it is filled with —
1. carbon dioxide.
2. air.
S. nitrogen.
4. oxygen.
5. hydrogen.

58. In an experiment, an iron ball at a temperature of 200° F. 
was placed in a pan and covered with water whose tempera­
ture was 72° F. The room temperature was 70° F. After 
10 minutes the temperature of both ball and water was 
measured and found to be about —

6. 72° F.
7. 150° F.8. 200°F.
9. 201° F.

10. 272° F.

59. A vital factor in producing a new variety of tomatoes is —
1. selection of the best seed.
2. self-pollination.
3. good soil.
4. plenty of moisture.
5. cross-pollination.

60. Which one of the following has probably had the LEAST 
over-all effect in the breaking down of rocks into soil?

6. running water
7. wind, carrying sand
8. tides
9. explosives used by man

10. chemical changes

61. Which pair of terms is correctly matched?
1. longer string — higher pitch
2. heavier string — higher pitch
3. slower vibration — lower pitch 

t 4. faster vibration — lower pitch

: Gto. &0.-A

62. The oxygen in the air is necessary for all EXCEPT whu 
one of the following?

8. decay of wood
7. burning
8. respiration
9. rusting

10. photosynthesis

63. In January a warm cloud from which rain fell moved from 
the south northward. When it reached Vermont, the nin 
changed to snow. What probably caused the change?

1. The lakes were frozen.
2. Not enough moisture was left in the cloud for it to 

rain.
3. The temperature of the air around the cloud waa

36° F.
4. The air temperature at the cloud level was 25* F.
5. The direction of the wind changed.

64. Radar depends for its operation on an electronic tube which 
sends out pulses of energy, and on a device called the —

6. spectroscope.
7. oscilloscope.
8. telescope.
9. camera.

10. projector.

65. A 125-pound box on rollers is pushed up an inclined plane. 
Which inclined plane will require the greatest force to move 
the box?

5.

66. An acid used in the home is —
6. Boap powder.
7. bicarbonate of soda.
8. onion juice.
9. vinegar.



each one of the following was expressed by a number, 
Ich one would be the largest?

1. speed of light in miles per second
2. distance from the earth to the sun in miles
3. distance from the earth to the moon in miles
4 . number of days necessary for one revolution of the 

earth
6. number of miles in a light-year

sailboat going from a point 100 miles up the Mississippi 
iver to the ocean without stopping would —

6. float higher in the ocean.
7. float lower in the ocean.
8. weigh less in the river.
9. weigh less in the ocean.

10. be buoyed up less by the ocean.

\

In d ia

In d ia n
O c e a n

Vbout May 20, a southwest wind called the "wet mon- 
ioon” begins to blow over most of India from the tropical 
Indian Ocean toward the Himalayas. Tremendous thun- 
ierstorms occur, and then the rainy season continues for 
;wo or three months. The best reason why it rains so long 
sver most of India is that the —

1. cool air from the mountains is saturated with mois­
ture.

2. warm air from the ocean is cooled over the land.
3. warm dry air bumps into cool mountain peaks.
4. cool air from the ocean carries more water.
6. cool air from the mountains has picked up snow from 

the peaks of the Himalayas.

70. If a large empty tomato-juice can is completely sealed 
and then placed in a glass container from which most of the 
air is pumped, the can then will most resemble diagram —

! !
1 i
i ii i
1 l

i i  1 1
11 
1 1 
1 1

1 ' 
1 !

i i

i i
i
1

u
6. 7. 8. 9. 10.

71. Which one of the following is a compound?
1. sugar
2. iron
3. hydrogen
4. sulfur
6. mercury

72. The resistance of conductors of electric current is measured
in —

6. volts.
7. w a t t B .
8. amperes.
9. ohms.

10. coulombs.
73. Which one of the following is NOT a legume?

1. string beans
2. soybeans
8. corn
4. clover
6. alfalfa

74. If a friend says, "Oh, nobody in my family ever had diph­
theria, so I won’t ever have it,” you might properly make 
all EXCEPT which one of the following statements?

6. "We can ask the school doctor about diphtheria.”
7. “ Let’s look it up in a health book.”
8. "I had the diphtheria toxoid and now I probably 

won’t have diphtheria.”
9. “ Maybe you are right.”

10. "I don't believe that immunity from diphtheria is 
hereditary.”

75. If a completely new kind of melon appeared in a melon 
patch, and this new type of melon reproduced the same 
kind of melons from its seeds, the cause of this new type of 
melon probably was —

1. injury to the melon blossom.
2. mutation.
3. an extra amount of fertilizer.
4. self-pollination.
5. cell division.

Go back and check your answers.
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READ G E N E R A L  S C I E N C E  TEST
iy J O H N  G .  READ
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D I R E C T I O N S :

Do not open this booklet until you are told to do so.
This is a test of your knowledge of general science. For each question there are five possible answers. You 

are to decide which answer is the best one. You may answer a question even when you are not perfectly 
sure that your answer is correct, but you should avoid wild guessing. Do not spend too much time on any 
one question.

Study the sample questions below, and notice how the answers are marked on the separate answer sheet.

Sample A . The correct name for fluffy summer clouds is —
1. cirrus.
2. stratus.
3. nimbus.
4. cumulus.
5. thunder.

For Sample A the correct answer, of course, is “ cumulus," which is answer 4. Now look at your answer 
sheet. A t the top of the page in the left-hand column is a box marked SAM PLES. In the five answer spaces 
after Sample A, a heavy mark has been made filling the space (the pair of dotted lines) marked 4.

Sample B. The man known as the “ wizard of the plant kingdom" was —
6. Joseph Lister.
7. Louis Pasteur.
8. Luther Burbank.
9. Thomas Edison.

10. none of the above.

The correct answer for Sample B is “ Luther Burbank," which is answer 8; so you would answer Sample B by 
making a heavy black mark that fills the space under the number 8. D o this now. If the correct answer had 
not been given, you would have chosen answer 10, “ none of the above.”

Read each question carefully and decide which one of the answers is best. Notice what number your choice 
is. Then, on the separate answer sheet, make a heavy black mark in the space under that number. In marking 
your answers, always be sure that the question number in the test booklet is the same as the question number 
on the answer sheet. Erase completely any answer you wish to change, and be careful not to make stray marks 
of any kind on your answer sheet or on your test booklet. When you finish a page, go on to the next page. 
If you finish the entire test before the time is up, go back and check your answers. Work as rapidly and as 
accurately as you can.

When you are told to  do so, open your booklet to  page 2 and begin.
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1. A fire bums more slowly in a stove or fireplace when the 
dampers are closed because there is less —

1. oxygen.
2. nitrogen.
3. smoke.
4. fuel.
5. heat.

2. The only source of heat given below which may NOT pro­
duce carbon monoxide is —

6. gasoline.
7. electricity.
8. kerosene.
9. coal.

10. oil.

3. A person can be sure that he is free from active pulmonary 
(lung) tuberculosis ONLY by having —

1. yearly skin tests.
2. radium treatments.
3. a blood test.
4. a throat examination.
5. yearly chest X rays.

4. Millions of dollars were spent to build the 200-inch telescope 
on Mount Palomar in California. It will be used largely to 
take pictures of stars billions of miles out in space. Which 
one of the following statements is probably true?

6. This 200-inch telescope is useful only to the men 
who enjoy looking at the stars.

7. The discoveries made by looking through great 
telescopes have been of little use to ninth-grade 
pupils.

8. The money used to build the 200-inch telescope 
should have been used to find the causes of some 
human diseases.

9. No one can tell what discoveries, useful to man, may 
be made by the 200-inch telescope.

10. It was a waste of money to build the 200-inch 
telescope, as smaller telescopes are just as good.

5. Which one of the following statements is probably true?
1. Willingness to study hard for long hours is impor­

tant if a person is to become a doctor.
2. No one can be a successful doctor if his parents are 

wealthy.
3. It is possible to become a doctor today with very 

little formal education.
4. Only those who have saved money enough to go to 

medical school can become doctors.
5. Poor home living conditions prevent success in the 

field of medicine.

6. Which one of the following does NOT belong with the other 
four?

6. frost
7. hail
8. dew
9. sleet

10. snow

7. The most effective way to prevent future floods in hill 
country where lumbering is a major industry is to —

1. reforest after cutting mature trees.
2. make ditches.
3. build dams.
4. build restraining levees.
5. build hydroelectric plants.

8. A 125-pound box on rollers is pushed up an inclined plan 
Which inclined plane will require the LEAST force 1 
move the box? (Neglect friction.)

8.

9.

10.

15'

9. The most effective way eventually to wipe out small] 
in the United States is through —

1. quarantines during smallpox epidemics.
2. regular health inspections in schools.
3. inspection of foods.
4. vaccination of all children.
6. chlorination of drinking water.

P is t i l -  -

10. The process shown above at X is called —
6. self-pollination.
7. self-fertilization.
8. cell division.
9. budding.

10. cross-pollination.



11. White light can be broken into rainbow colon by means 
of a —

1. photometer.
2. telescope.
S. prism.
4. reflector.
5. mirror.

12. Water used in an automobile battery should be —
6. chlorinated.
7. distilled.
8. carbonated.
9. filtered.

10. sterilized.

13. The dust storms of the Great Plains and the deserts carry 
soil for miles. As the velocity of the wind dies down, 
which particles of material are deposited first?

1. the heaviest
2. the driest
S. the lightest
4. the smallest
5. the smoothest

14. Very short electrical waves of extremely high energy given 
out in pulses are “bounced” off objects which are normally 
invisible because of darkness, fog, or distance. This form 
of communication is called —

6. short-wave telephony.
7. radiation.
8. radar.
9. telegraphy.

10. radio.

15. A thermometer made of a plastic that stretches a little 
would NOT be accurate when tested in hot water be­
cause —

1. the molecules of the mercury would stick to the 
plastic.

2. the molecules of the mercury would have more 
space between them.

8. the molecules of the plastic would be changed to 
mercury.

4. the mercury could expand in more than one direc­
tion.

6. the mercury molecules would escape through the 
plastic.

16. Which one of the following insects is most likely to be a 
carrier of malaria germs?

8. fly
7. ant
8. mosquito
9. flea

10. bee

17. A famous laboratory discovered that alcohol even in small 
amounts will slow down a man’s “reaction time” by as 
much as 20 per cent. An automobile driver who has had 
a drink has an accident. In the police court, the most
scientific statement for him to make is —

1. “ Alcohol never bothers me.”
2. “ I was driving carefully.”
3. “ The weather was good and I could see the road 

way ahead.”
4. “ I didn’t have time to stop.”
5. " I shall depend on the doctor’s report of my condi-

18. Sound is possible ONLY if some material is —
6. heated.
7. vibrating.
8. stretched.
9. compressed.

10. electrified.

19. All materials which are used to change electrical energy 
into heat energy must —

1. be easily oxidized.
2. be made of nichrome.
3. be enclosed in vacuum tubes.
4. havfe a low melting point.
6. be conductors of electricity.

20. When starchy foods are eaten, they are usually first 
changed by a digestive process that begins in the —

6. stomach.
7. small intestine.
8. mouth.
9. liver.

10. pancreas.

21. Petroleum is found in —
1. sea water.
2. plants.
3. granite.
4. limestone.
6. porous rock layers.

22. Of the following, the most important source of calcium is —
6. potato.
7. meat.
8. celery.
9. chocolate.

10. milk.

23. Which one of the following statements best describes tht 
air in this room?

1. It is nitrogen.
2. It is oxygen.
3. It will burn.
4. It is a mixture of gases.
5. It is visible.

24. Which one of the following shines by reflected light?
6. star
7. moon
8. sun
9. meteor

10. sunspot

25. Stalagmites and stalactites found in underground cavei 
consist principally of —

1. mica.
2. lava.
3. slate.
4. limestone.
6. anthracite.
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26. If a bar magnet is broken into two parts, it will produce a 

total of —
6. two S poles.
7. three N poles.
8. three S poles.
0. four N poles.

10. four S poles.

27. In the winter, a mile of railroad track was laid in a straight 
line over a flat sandy place. The ends of the rails were 
fitted carefully together, so that when a train went over 
the joining cracks there would be no bumps. Why, after 
a very hot day the next summer, did the originally straight 
track have curves and bends in it?

1. The sand reflected the heat.
2. Steel molecules do not vibrate.
8. Heat increased the motion of molecules.
4. The steel rails softened in the heat.
6. Molecules of steel were changed to iron.

T h u r sd a y
6 A.M.

T h u rsd a y
6 P.M.

F r id a y
6 A.M.

F rid a y
6 P.M.

Barometer 30.00 30.01 29.98 30.00

Temperature 44° F. 36° F. 30° F. 20° F.

Wind
Direction West North­

west North North

Clouds Cumulus Cumulus None Cumulus

Weather Rain Clearing Clear Clear

28. According to the chart above, what is the best weather 
prediction for Saturday?

6. snow, clearing
7. Bnow, colder
8. rain, colder
9. clear, colder

10. cloudy, warmer

29. In developing a new blueberry, which one of the following 
methods is most apt to produce a sweeter, larger berry?

1. plant cuttings of very sweet berries near cuttings 
of large berries

2. cross-pollinate very sweet berries with very large 
berries

3. self-pollinate very sweet berries
4. self-pollinate very large berries
6. mix the seeds of very sweet berries with those of 

very large berries, and plant them together

30. Scarce metals used in industry may in some situations be 
replaced by —

6. plastics.
7. copper.
8. nickel.
9. steel.

L 10. tunzsten.

31. The kidneys are necessary in —
1. respiration.
2. elimination of wastes.
3. circulation of the blood.
4. reproduction.
6. digestion.

32. A tightly fitted steel plug rests on top of water in a ste 
pipe. Why will the pipe burst if the plug is struck with 
heavy hammer?

6. The steel plug will not float on the water.
7. The water makes the plug stick.
8. The water is not pure.
9. Steel is harder than iron.

10. The water is not compressible.

33. The terms of which pair belong together?
1. Lister — yellow fever
2. Reed — antisepsis
3. Pasteur — bacteria
4. Jenner — radium
6. Curie — smallpox

34. When a boy drinks milk through a straw, what nukes 1 
milk rise into his mouth?

6. osmotic pressure
7. differences in air pressure
8. capillary action
9. fat particles in the milk

10. molecular motion in the milk

35. On New Year’s Day, when it is early afternoon in C 
fornia, it is nearly dark in Boston. This difference in ti 
is due to —

1. daylight-saving time.
2. revolution of the earth.
3. rotation of the sun.
4. rotation of the earth.
5. mean Greenwich time.

36. A motor converts —
6. electrical energy into chemical energy.
7. rotary motion into electrical energy.
8. electrical energy into mechanical energy.
9. power into rotary motion.

10. chemical energy into rotary motion.

37. If pulley X is turning at 178 revolutions per minute, 
arrangement of pulleys that will give the greatest spee 
rotation to pulley Y is —

X Y
i- 0 n >

X Y
2. f(oT <o)

X Y
3. RoT T o)

X Y 
4. c < d 0
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38. Man has learned about plantB and animals that lived long 
ago on the earth through the study of fossils found in —

6. granite.
7. marble.
8. iron ore.
9. pumice.

10. shale.

39. On a very hot day in August a breeze may start to blow 
from the ocean toward the beach most probably because —

1. cool air over the ocean is saturated with water.
2. warm air can hold more water than cool air.
3. cool air forces warm air upward.
4. the water in the ocean has warmed up.
5. the tide has changed.

40. While digging into a sand and gravel pit, workmen noticed 
a layer of very fine sand between two layers of large 
rounded pebbles. How was this fine sand most probably 
deposited?

6. by the wind
7. during a severe rainstorm
8. by slowly moving water currents
9. during a volcanic eruption

10. during an earthquake

41. Which one of the following does NOT involve a chemical 
change?

1. baking potatoes
2. making vinegar
3. baking pies
4. cooking meat
5. melting ice

42. Over a period of many years, Luther Burbank produced
new fruits and vegetables by crossbreeding after careful —

6. mutation.
7. pruning.
8. X-raying.
9. selection.

10. self-pollination.

43. A sailboat going from the ocean, without stopping, to a 
point 100 miles up the Mississippi River, would —

1. float higher in the river.
2. float lower in the river.
3. weigh less in the river.
4. weigh less in the ocean.
6. be buoyed up less by the ocean.

44. Of the following home-insulation materials, the one that 
operates on a principle different from the other four is —

6. rock wool.
7. aluminum foil.
8. cork.
9. fiberglas.

10. cotton.

45. All EXCEPT which one of the following can be used to 
refract light?

1. spectroscope
2. convex lens
3. concave lens
4. mirror
6. prism

46. A newspaper reporter recently wrote a story about a huge 
fossil palm tree uncovered in New England during the 
excavating of a cellar. What is probably the best ex­
planation of the finding of this fossil palm tree in New 
England?

6. The climate of New England was once semitropical.
7. The tree floated there about a hundred years ago.
8. The tree was buried by Indians.
9. The tree was carved from stone by someone.

10. The reporter made a mistake.

47. Harmful wastes in the blood are excreted largely by the —
1. heart.
2. veins.
3. thyroid.
4. arteries.
5. kidneys.

48. In a simple zinc-copper-acid cell the electrical energy 
comes from —

6. the acid alone.
7. the copper alone.
8. a chemical change.
9. heat.

10. none of the above.

49. Which one of the following bacteria-killing agents comei 
from a mold?

1. sulfadiazine
2. penicillin
3. iodine
4. hydrogen peroxide
5. ammonia

50. There are water faucets on every one of the seven floors o 
an office building. On the upper floors the water alway 
runs out slowly from the faucets, while on the first am 
second floors it flows much faster. The best explanatioi 
of this is that —

6. water pressure depends on air pressure.
7. water will rise as high as the top of the offic 

building.
8. there are new pipes on the lower floors.
9. the outlet of the city water reservoir is not muc 

higher than the top of the office building.
10. the city water reservoir needs a good cleaning.

51. When some hailstones half as big as baseballs were cu 
open, they were seen to be made of layers of ice. Some c 
the layers were clear, and some were white. What wa 
necessary for the formation of such big hailstones?

1. strong vertical air currents A
2. cirrus clouds I
3. snow ^
4. sleet
6. lightning

r ; rt on to the next pag<



52. Which one of the following levers will lift the 60-pound 
weight W if a 20-pound weight is placed at the arrow? 
(Neglect weight of the lever.)

6. •!________ 3________ A l Iwl
A

7. 1 2 1 [wl

8.

A

\  1 1 ]wl

9.

A

L  1 2 Iwl

10. [wl

53. Two scientists in a balloon filled with helium gas ascend 
to a height of 2000 feet. They have with them the follow­
ing equipment: 2 tanks of compressed helium; an air 
pump; 10 heavy canvas bags each filled with sand and 
fastened to a strong 100-foot rope. To take some meas­
urements at 1000 feet, the scientists must —

1. pump air into the balloon.
2. release some of the helium from the balloon.
3. pour the sand over the side of the basket.
4. lower one or more of the bags of sand to the full 

length of the rope.
5. let some of the compressed gas from the tanks flow 

into the balloon.

54. If the geological change shown above should occur in the 
United States today, it would be accompanied by —

6. erosion.
7. an earthquake.
8. a volcano.
9. sedimentation.

10. folding.

55. Which one of the following is NOT a base or an acid?
1. salt
2. vinegar
3. lye
4. milk of magnesia
6. grapefruit juice

56. The distinctive bright red color of ripe “John Baer” 
tomatoes depends primarily on the —

6. amount of rainfall.
7. amount of sunshine.
8. temperature.
9. hereditary character of the seed.

10. amount of fertilizer used.

57. Which tool does NOT belong with the other four?
1. saw
2. chisel
3. knife
4. wedge

««»<>: U«.8A-i
58. Wind and running water are most effective in breakim 

down rocks into soil when they —
8. are cool.
7. are warm.
8. move slowly.
9. carry sand.

10. are changing direction.

50. The diagram above is an illustration of —
1. Ursa Major.
2. Big Dog.
3. Canis Major.
4. Cassiopeia.
6. Draco.

60. Heat travels from a hot-air register near the floor to t 
farthest corner near the ceiling of a room by —

6. humidiflcation.
7. evaporation.
8. convection.
9. conduction.

10. radiation.

61. Which arrangement of pulleys gives the greatest mechi 
ical advantage?

1. double movable, single fixed
2. double movable, double fixed
3. single movable
4. single fixed
5. double fixed, single movable

&

In d i a

In d ia n
O c e a n

. In India, after three months of rain, the northeast ‘ 
monsoon ’ begins to blow in October and cold air from 
Himalayas covers almost all the country. Why is t 
little or no rain at this time?

6. The cold air is too heavy to form clouds.
I" co.^ a'r ^as snow, not rain, in it.
o rp ^ a*r can hold little moisture.

1 a" oc.ean wa êr does not evaporate in the fall
10. Cool air becomes colder as it flows down froir



. Charges of negative electricity which move freely are 
called —

1. protons.
2. neutrons.
3. atoms.
4. molecules.
5. electrons.

. If a neighbor says she is not going to have her child given 
the Schick test to see if he is immune to diphtheria, as no 
one gets diphtheria nowadays, you should be willing to do 
all EXCEPT which of the following?

6. Agree with her decision.
7. Explain that the test is harmless.
8. Tell her about the four cases in the local hospital.
8. Ask her to request free information from the school 

doctor.
10. Help her to arrange for a Schick test.

I. Which one of the following is the largest?
1. meteor
2. star
3. comet
4. moon
6. earth

i. A bright blue coat contains a dye which absorbs all the 
following colorB EXCEPT —

6. red.
7. orange.
8. green.
9. blue.

10. yellow.

f. Conversations over telephone wires really travel as —
1. sound waves.
2. light waves.
3. mechanical energy.
4. heat and energy.
5. electrical energy.

5ea level

8. A pilot flying an airplane over a mountain range whose 
highest peak is 3000 feet checked his altitude with his 
altimeter (air-pressure height-meter) at points P, R, S, and 
T, as shown above. The altimeter readings the pilot made 
at these points were most like those below in column —

6

P-4000
R-4000
S-4000
T-4000

7
8 9 10

P 2000 P-2500 P-1000 P-4000
R-1000 R-4000 R-2000 R 2000
S-2000 S-2000 S 3000 S 4000
T-4000 T-1000 T-4000 T-1000

69. On a very calm December day, the air temperature up to 
1600 feet was below 30° F. Above 1600 feet the tempera­
ture ranged from 38° F. to 43° F. If rain falls from clouds 
at 3400 feet, what strikes the earth?

1. frost
2. dew
3. rain
4. sleet
5. hail

70. Which one of the following is an element?
6. water
7. limestone
8. sulfur
9. wood

10. carbon dioxide

71. Gas used for cooking in homes is often made from —
1. lime.
2. nitrogen.
3. kerosene.
4. wood.
6. coal.

72. Legumes can take nitrogen from the air with the aid of 
certain —

6. bacteria.
7. chemicals in the soil.
8. cultivation methods.
9. temperature changes.

10. molds.

73. Which one of the following statements about the air is true?
1. It is mostly oxygen.
2. It is about one-half carbon dioxide.
3. It is about one-fifth hydrogen gas.
4. It is about four-fifths nitrogen gas.
5. It is about one-third krypton, neon, and argon.

74. Geraniums can be started by cutting a “slip ” from a plant 
and rooting it in sand. If a red geranium is “slipped” 
and grown in sand between a white geranium and a salmon- 
colored one, the slip will produce a bloom which is —

6. salmon-red.
7. pink.
8. salmon-red and pink.
9. white.

10. red.

75. In a gasoline engine, when the energy of the gasoline is 
changed into heat, it is called —

1. intake.
2. compression.
3. explosion.
4. exhaust.
6. carburetion.

r n 1 Go back and check your answers.
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I L L I N O I S  3TA1H I  JR.' AL 'TNI VLRSITY 
NORLAL, I L L I N O I S

( a d d r e s s e s  t o  t h e  
I n d i v i d u a l  c o o p e r a t i n g  
s c h o o l s )

I  am o f f e r i n g  t h i s  p r e l i m i n a r y  r e o o r t  o f  my p r o j e c t  i n  w h i c h  
y o u  a r e  h e l p i n g  b y  g i v i n g  t h e  R e a d  l e n e r a l  S c i e n c e  T e s t  
t o  y o u r  s t u d e n t s ,  I  h a v e  s p e n t  som e t i m e  s t u d y -
i n t  t h e  s c o r e s  o f  t h e  2 , 3 0 0  o r  s o  s t u d e n t s .  T h e  r e s u l t s  
a r e  t h o u g h t  p r o v o k i n g .  S u f f i c i e n t l y  s o ,  i n  f a c t ,  t h a t  I  
am now a s k i n g  y o u  t o  h e l p  me e x a m i n e  t h e  w h o l e  p r o j e c t  t o  s e e  
i f  t h e r e  a r e  f a c t o r s  t h a t  I  may h a v e  o v e r l o o k e d  w h i c h  m a y ,  
i f  b r o u g h t  u n d e r  c o n t r o l ,  h e l p  w i t h  a n  a n a l y s i s  o f  t h e  
d a t a ,

T o c v I  h a v e  w o n d e r e d  a b o u t  t h e  e x t e n t  t o  w h i c h  t h e  i n t e l l i g e n c e  
o f  t h e  s t u d e n t s  ma y  a f f e c t  t h e i r  p e r f o r m a n c e  o n  t h i s  t e a t .
I n  a n t i c i p a t i o n  o f  t h i s  I  a s , . e d  t h e  a d m i n i s t r a t o r s  o f  t h e  
c o o n e r n t i n r  s c h o o l s  i f  I n t e l l i g e n c e  s c o r e s  o f  som e s o r t  w o u l d  
be  a v a i l a b l e  f o r  t h e i r  s t u d e n t s .  By now  I  b e l i e v e  t h a t  
I n t e l l i g e n c e  m ay  b e  a s i g n i f i c a n t  v a r i a b l e  a n d  h a d  b e t t e r  b e  
e x a m i n e d .  W i l l  y o u  p l e a s e  a s k  y o u r  p r i n c i p a l  o r  s u p e r i n t e n d e n t  
t o  g i v e  me t h e  i n t e l l i g e n c e  s c o r e s  f o r  y o u r  s t u d e n t s ?
I t  may b e  c o n v e n i e n t  t o  w r i t e  th e m  o n  t h e  e n c l o s e d  y e l l o w  
s h e e t  w h i c h  l i s t s  t h e i r  s c o r e s  o n  t h e  Re ad  L e s t .  P l e a s e  b e  
s u r e  t o  h a v e  s o m e o n e  i n d i c a t e  w h i c h  i n t e l l i g e n c e  t e s t  w a s  u s e d  
and  w h a t  t h e  s c o r e s  m e a n ,  1 .  e . ,  r a w  s c o r e s ,  p e r c e n t i l e  r a n k s ,  
o r  i n t e l l i g e n c e  q u o t i e n t s .

.A n o t h e r  h u n c h  I  h a v e  i 3  t h a t  t h e  s o c i a l  and e c o n o m i c  c o n d i ­
t i o n s  o f  t h e  hom e b a c k g r o u n d s  o f  t n e  s t u d e n t s  may b e  a s i g n i f i ­
c a n t  v a r i a b l e .  Do y o u  k n ow  y o u r  s t u d e n t s  w e l l  e n o u g h  t o  be  
a b l e  t o  p l a c e  a n  "R i n  f r o n t  o f  t h e  n a m e s  o f  a b o u t  t e n  p e r  
c e n t  who com e fr o m  d e f i n i t e l y  g o o d  h o m e s  a n d  a HP ,f i n  f r o n t  
o f  a n  e q u a l  ninmber who com e fro m  d e f i n i t e l y  " p o o r ” s o c i a l  and  

e c o n o m i c  hom e b a c k g r o u n d s ?

P l e a s e  f e e l  f r e e  t o  o f f e r  a n y  g u e s s e s  y o u  c a n  t h a t  may h e l p  
a c c o u n t  f o r  t h e  d a t a  o n  t h e  a t t a c h e d  r e p o r t .  T h e s e  " - n e s s e s  
may i n v o l v e  t h e  q u e s t i o n s  o n  t h e  p e r s o n a l  i n f o r m a t i o n  f o r m ,  
t h e  H e a d  T e s t  i t s e l f ,  o r  my w h o l e  e n c r o a c h  t o  t h e  p r o b l e m  o f  
t h e  r e l a t i o n s h i o  o f  t h e  p r e - n i n t h  g r a d e  s c h o o l  s c i e n c e  e x p e r ­
i e n c e s  t o  t h e  a c h i e v e m e n t  i n  t h e  n i n t h  " r a d e  g e n e r a l  s c i e n c e  
c o u r s e ,



' T i a  t r u e  t h a t  m y  m a i n  focus i s  o n  a c h i e v e m e n t .  T h i s  c a n ' t  
b e  e x a m i n e d  u n t i l  t h e  s c o r e s  a r e  i n  hrom  t h e  s e c o n d  fo r m  o f  
t h e  t e s t  t o  b e  itiven in t h e  s p r i n t .  H o w e v e r ,  I  p r e f e r  t o  
p r o b e  a s  a n y  o f  t h e  d a t a  a s  I  c a i  w r i l e  t h e  p r o j e c t  i s  
f r e s h  in o u r  m i n d s .  T h a n k s  f o r  y o u r  c o o p e r a t i o n  a n d  I  h o p e  
t h a t  s o m e d a y  I  c a n  h e l p  y o u  i n v e s t i g a t e  a p r o b l e m  t h a t  h a s  
o r i g i n a t e d  i n  y o u r  m i n d .

S i n c e r e l y  y o u r s ,

J o h n  H.  W o o d b u r n  
A s s i s t .  P r o f .  o f  S c i e n c e

( P a g e  2 )

T h e  f o l l o w i n g  r c n o r t  c o n s i s t s  a i n l y  o f  o r e s e n t i n ?  
t h e  m i d  o r  m e d i a n  s c o r e  an d  a r i t h m e t i c a l  a v e r a g e  s c o r e  
o f  p r o n n s  o f  t h e  s t u d e n t s  who  t o o k  t h e  He  a d  T e n e r a l  
S c i e n c e  l e s t  t h i s  f a l l . .  F o r  e x a m p l e ,  t h e  f i r s t  p o r t i o n  
m a y  b e  r e a d :  " 2 2 9 6  s t u d e n t s  wh o  e n t e r e d  t h e  n i n t h  p r a d e
i n  2 7  C e n t r a l  I l l i n o i s  s c h o o l s  t h i s  f a l l  h a d  a e d i a n  
s c o r e  o f  3 2 .  5 6  and a n  a v e r a g e  s c o r e  o f  3 2 . 6 2 . "

N u m b e r  D e s c r i p t i o n  M e d i a n  M e a n

2 2 3 6  S t u d e n t s  e n t e r i n g  t h e  n i n t h  m a d e  g e n e r a l  
s c i e n c e  c o u r s e  i n  2 3  C e n t r a l  I l l i n o i s
s c h o o l s ...................................................................................................... 3 2 .  Il6  3 2 . 6 2

3 3 9 2  S t u d e n t s  c o m p l e t i n g  t h e  n i n t h  g r a d e  g e n e r a l  
s c i e n c e  c o u r s e  l a s t  s p r i n g  i n  5 6  s c h o o l s  
t h r o u g h o u t  'J.  S .  ( N a t i o n a l  e n d - o f - y e a r  n o r m a  
p r o v i d e d  b y  t h e  W o r l d  B o o k  C o m p a n y . ) ..................  l l O . H u  UO. 8 3

S t u d e n t s  e n t e r i n g  t h e  n i n t h  g r a d e  i n   ...............  ...............

8 l 6  S t u d e n t s  e n t e r i n g  t h e  n i n t h  - r a d e  g e n e r a l
s c i e n c e  c o u r s e  wh o i n d i c a t e d  t h a t  t h e y  h a v e
a  t o t a l  o f  b e t w e e n  0  a n d  3 w e e k l y  c l a s s e s
in science d u r i n g  t h e  6 t h  t h ,  and  3 t h  t r a d e s .  2 9 . 0 2

LU4.6 Same as a b o v e  except t h a t  t h e y  i n d i c a t e d  e 
total of between U a n d  7 w e e k l y  c l a s s e s  i n



s c i e n c e  d u r i n g  t h e  6 t h ,  7 t h ,  a n d  3 t h  t r a d e s .  3 3 . 7 5

51+2 S t u d e n t s  i n d i c a t i n g  b e t w e e n  8 and 1 1  c l a s s e s .  3 I4. . I I

7 5 2  S t u d e n t s  i n d i c a t i n g  b e t w e e n  1 2  a n d  1 5
c l a s s e s  i n  s c i e n c e  d u r i n g  t h e  t h r e e  g r a d e s
p r i o r  t o  t h e  n i n t h .....................................................  314..1+3

N o t e :  T h e  s t u d e n t s  fr o m  i n d i c a t e  t h a t
t h e y  h a v e  h a d  o n  t h e  a v e r a g e  a t o t a l  o f  
w e e k l y  c l a s s e s  i n  s c i e n c e  d u r i n g  t h e  6 t h ,
7 t h ,  a n d  3 t h  g r a d e s .

A r a n d o m  s a m p l e  o f  a b o u t  o n e - f i f t h  o f  t h e  t o t a l  p a p e r s  
p r o v i d e s  t h e  f o l l o w i n g  d a t a :

2lj_0 B o y s  ............................................................................................................... 3U- .2  32+.9
2 1 6  ' I i r i s  ............................................................................................................. 31  - 2  31 . 1

N o t e :  A n o t h e r  s a r m l e  s i m i l a r l y  d r a w n  y i e l d e d  
t h e s e  r e s u l t s -  B o y s :  3 5 . 5  a n d  3 5 . 2 .  O i r l s
3 1 . 3  a n d  3 2 . 1 .

8 7  S t u d e n t s  w i t h  f a r m  b a c k g r o u n d ......................................  3 2 . 1  3 2 . 3

75- S t u d e n t s  w i t h  v i l l a g e  b a c k g r o u n d ............................  33 *  6 3 3 * 9

2 9 h  S t u d e n t s  w i t h  c i t y  b a c k g r o u n d ......................................  3 2 . 3 5  3 2 . 3

N o t e :  T h e  d i s t i n c t i o n  b e t w e e n  c i t y  a n d  v i l l a g e  
w h e n  l e f t  un  t o  t h e  s t u d e n t s  w a s  s o m e w h a t  l o o s e .  
A n o t h e r  c h e c k  b a s e d  o n  t h e  s i z e  o f  t h e  c i t y  i n  
w n i c h  t h e  s c h o o l  w a s  l o c a t e d  s h o w e d  t h a t  5 2 7  
s t u d e n t s  i n  5  s c h o o l s  i n  c i t i e s  w i t h  a p o p ­
u l a t i o n  a b o v e  3 0 , 0 0 0  h a d  a m e d i a n  s c o r e  o f  
2 3 . 7 0  a n d  a n  a v e r a g e  s c o r e  o f  2 9 . 1 3 *

7 6  S t u d e n t s  w i t h  ItH C l u b  e x p e r i e n c e   3 2 . 7  3 3 . 7

1 6 3  S t u d e n t s  w i t h  m o r e  t h a n  3r y e a r  o f  S c o u t
w o r k ..............................................................................................................  33-2+ 33*  8

2 0 ?  S t u d e n t s  w h o  r e o o r t e d  t h a t  t h e y  h a v e  r e a d  
m o r e  t h a n  2 b o o k s  a b o u t  s c i e n c e  d u r i n g  t h e  
p a s t  t w o  o r  t h r e e  y e a r s   3 2 . 1  3 2 . 1

2 2 2  S t u d e n t s  w h o  r e p o r t e d  r e a d i n g  l e s s  t h a n  
t w o  b o o k s  a b o u t  s c i e n c e  d u r l r n  t h e  p a s t
t w o  o r  t h r e e  y e a r s ...............................   3 2 . 1  3 2 . 1



A ran d om  s a m p l e  o f  I4.OO p a p e r s  sh o w s  t h e  f o l l o w i n g  d a t a :

5 l •!%  o f  t h e  e a r t h  s c i e n c e  i t e m s  w e r e  a n s w e r e d  c o r r e c t l y .

51 • h f°  o f  t h e  l i f e  s c i e n c e  i t e m s  w e r e  a n s w e r e d  c o r r e c t l y .

3 3 . 2 $  o f  t h e  p h y s i c a l  s c i e n c e  i t e m s  w e r e  a n s w e r e d  
c o r r e  c t l y .

The n a t i o n a l  n o r m s f o r  t h e s e  p a r t  s c o r e s  a r e  5U«5h>,
5 3 » k .'* f  an<i 5 1 - 2 % .

The f o l l o w i n g  c o r r e l a t i o n s  h a v e  b e e n  c a l c u l a t e d  by  u s i n g  
t h e  P e a r s o n  P r o d u c t - M o m e n t  s y s t e m .

2 2 5 6  T o t a l  s c o r e  a g a i n s t  t h e  t o t a l  nu m b er o f  s c i e n c e
c l a s s e s  r e p o r t e d  b y  t h e  s t u d e n t s  i n  t h e  6 t h ,  7 t h ,
and 8 t h  g r a d e s .................................................................................................. . 1 7

14.00 T o t a l  s c o r e  a g a i n s t  s c o r e  o n  e a r t b  s c i e n c e  i t e m s .  . 3 5

4̂-00 T o t a l  s c o r e  a g a i n s t  s c o r e  on  l i f e  s c i e n c e  i t e m s . .  . 8 2

14.00  T o t a l  s c o r e  a g a i n s t  s c o r e  o n  p h y s i c a l  s c i e n c e  i t e m s  . 8 3

( T h e  o r i g i n a l  c o n y  o f  t h i s  r e p o r t  w a s  i n  t h e  form  o f  
a m i m e o g r a p h e d  l e t t e r  s o  a r r a n g e d  a s  t o  p e r m i t  f i l l i n g  
i n  t h e  d a t a ,  w h e r e  a p p r o p r i a t e ,  f o r  e a c h  s c h o o l . )
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'V" • ^

* iV ? t  ? i‘ t
■ ** i; » , •*"’

i f "  p 'tn r 'i i is m
/  ,' r . A4 * *Vt t>#

■ - • .ty
' •—t e  v^ry* 4 i »

■. .-*t *'*rci* t/in v
S <H - C1 »#**■**-

la*"
'* i> %%r-vi _ y

* c io i?« iy  ŷ 1
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ILLINOIS STAT'l ITORkAi UlTrCRSIhY 
ITor.uul, I l l i n o i s  

September 10 , 1951

T h is  summer I f i n i s h e d  s tu d y in g  the  r e s u l t s  o b ta in ed  f r o n  the  
g e n e r a l  s c ie n c e  p r o j e c t  w ith  which you h e l  >ed me l a s t  w in t e r .  Ycu nay 
r e c a l l  t h a t  the  Read G eneral S c ie n c e  T est  was g iv e n  to  ’■our n in t h  grade  
g e n e r a l  s c i e n c e  s t u d e n t s .

In approaching  t h i s  b r i e f  r ep o r t  I hope you share v / ith  mo somewhat 
th e  same a t t i t u d e  toward th e  u s e  o f  t e s t s  w hich  hrve n ot been composed 
by th e  c la ssro o m  te a c h e r  to  o b ser v e  the  perform ance o f  s tu d e n ts  on 
l e a r n in g  e x o r c i s e s .  I lo o k  upon such t e s t s  a s  the  one u sed  i n  t h i s  
p r o j e c t  a s  a  means whereby a sample o f  th e  c l a s s  e x p e r ie n c e s  o r d in a r i ly  
in c lu d e d  i n  th e  n in t h  grade g e n e r a l  s c ie n c e  c o u r se  may bo se p a r a te d  from  
th e  t o t a l .  A metaphor may h e lp  you s e e  my a t t i t u d e .  I have come to  
lo o k  moon the t o t P i  complex o f  e x p e r ie n c e s  w h ich  we p r o v id e  our s tu d e n ts  
as som ething l i k e  a f lo w in g  stream . A t e s t  th en  becomes a means to  
d i v e r t  a  p o r t io n  o f  the  t o t a l  e x p e r ie n c e s  through  a sm all can a l so th a t  
a c l o s e r  study r.vy be made. I t  then  becomes a m atter  o f  judgment a s  to  
how r e p r e s e n t a t iv e  o f  th e  whole stream  o f  o xrx ir ien ces  in c lu d e d  i n  th e  
c o u r se  i s  th a t  sm a ll  stream  th a t  was d iv e r t e d  to  perm it o b s e r v a t io n .

Some t o ’c h e rs  ten d  to  lo o k  unon a t o s t  a s  e x te n d in g  c le a r  a c r o s s  th e  
t o t - 1  strew n o f  co u rse  a c t i v i t i e s  and sam pling ea ch  o f  th e  e x p e r ie n c e s  
arran ged  by th e  t e a c h e r  to  b r in g  about th e  grow th o f  h i s  or her s tu d e n t s .
The v a l i d i t y  o f  t h i s  p o in t  o f  v iew  a ga in  r e s t s  on the  t e a c h e r 1 s judgment 
o f  how r e p r e s e n t a t iv e  o f  th e  t o t a l  co u rse  a c t i v i t i e s  are the  e x e r c i s e s  
in  th e  t e s t .  I can see  how e i t h e r  o f  th e se  i n t e r p r e t a t i o n s  m ight bo 
a p p l ie d  to  a id  i n  under s t a r  d ing  the  re.r-vf t s  o f  your stu d en t s in  my 
r o s e  r r h  p r o j e c t .  The on ly  i n t e r p r e t a t i o n  toward which I take a  v e r y  dim 
v iew  i s  th a t  a t e s t ,  com m erc ia lly  prepared  or t e a c h e r  d e s ig n e d ,  p r o v id e s  
a measure o f  the  whole complex o f  e x p e r ie n c e s  r e p r e se n te d  by a toucher  * s 
c o n t a c t s  w ith  a group o f  s tu d e n t s .

The f a c t  t h a t  th e  e n d - o f - y e a r  s c o r e s  o f  th e  s tu d e n ts  who were in ­
c lu d e d  i n  t h i s  s tu d y  d id  show s i g n i f i c a n t  g.-»ins through th e  y e a r  i s  p r e t t y  
good e v id en ce  th a t  the  Road G eneral S c ien ce  T e s t  in v o lv e s  l e a r n in g s  c l o s e l y  
a s s o c i a t e d  v /ith  what g o e s  on i n  th e  n in th  grade c o u r s e .

T h is  p r o j e c t  was o r g a n ize d  i n i t i a l l y  to  g a in  an e s t im a te  o f  the  r  
1a t io n a k in  betw een the s c ie n c e  in fo r m a tio n  p o s s e s s e d  and a e n v iro d  by n in th  
gra.de s tu d e n ts  and some o f  t h e i r  sc h o o l  and o u t - o f - s c h o o l  e x p e r ie n c e s .  In  
my o p in io n  no s i n g l e  course  in  the  t o t a l  s c i e n c e  program o f  many s c h o o ls  
would b e t t e r  j u s t i f y  th e  in v e s tm en t  o f  t im e and e f f o r t  i n  a rev iew  and r o -  
o x o m in a tio n . In  many s c h o o ls  t h i s  co u rse  i s  th e  o n ly  common s c ie n c e  exp er­
ie n c e  to  be shared  by u l 1 o f  th e  s tu d e n ts  who may e n r o l l  i n  th e  s c h o o l .  In  
some c a s e s  t h i s  cou rse  i s  th e  o n ly  c o n ta c t  w i t h  s c i e n c e  i n s t r u c t i o n  th a t  th e  
a d m in is t r a t iv e  o f f i c i a l 1 s o f  th e  sc h o o l  in su r e  each , s tu d en t v’i l l  e x p e r ie n c e  
n r io r  to  g r a d u a t io n .  I t  i s  i n c r e a s i n g l y  becoming the o n ly  form al c o n ta c t  r.f 
many s tu d e n ts  w i th  the e a r th  and p h y s ic a l  s c i e n c e s .



The n in th  grade g e n e r a l  s c i e n c e  ccmruo coming a t  th e  t im e i t  does  
in  th e  t o t a l  sch o o l program o f  h o y s  end g i r l s  o c c u p ie s  a  s t r a t e g i c  
p o s i t i o n .  The extrem e i n t e r p r e t a t i o n  o f  t h i s  p o s i t i o n  would he th a t  
a s t u d e n t ’ s whole l i f e  i n t e r e s t  i n  end. a t t i t u d e  toward the t o t a l  s c ie n c e  
e n to r n r is o  may he s u b j e c t  t o  i n f l u e n c e  by t h i s  c o u r s e .

dm e s t im a te  o f  t h e  amount o f  r e p e t i t i o n  o f  p r io r  e x p e r ie n c e s  w ith in  
th e  course  a s  nov; ta u g h t  sh o u ld  b e  w o r th w h i le .  Some t e a c h e r s  nay he 
i n t e r e s t e d  in  e s t i m a t e s  o f  th e  d e g r ee  to  w h ic h  th e  c o u r se  c o n s i s t s  o f  
e x p e r ie n c e s  which a re  r e l a t e d  t o  p r i o r  e x p e r ie n c e s  l o t h  w i t h in  and beyond  
th e  stu d en ts*  s c h o o l  e n v ir o n m e n ts .  T h is  f a c t o r  becomes o f  in c r e a s e d  
concern  0,3 new s t u d i e s  r e v e a l  how much a  s e n s e  o f  need and u t i l i t y  
c o n d i t io n s  a s t u d e n t ' s  l e a r n in g  and r e t e n t i o n  r a t e .

I b e l i e v e  t h a t  e a ch  sch o o l  and each  t e a c h e r  r i g h t f u l l y  r e t a i n s  the  
r e s p o n s i b i l i t y  o f  i n t e r p r e t i n g  what e x p e r ie n c e s  s h a l l  bo most m eaningful  
to  each yo u n g ster  un der  g u id a n c e .  In  o r g a n iz in g  t h i s  s tu d y  i t  was my 
i n t e n t i o n  m erely t o .p r o v i d e  e v id e n c e  o f  s o r t  w h ich  may a id  sc h o o l  
a d m in is t r a t iv e  o f f i c i a l s  and c la s s r o o m  t e a c h e r s  i n  form ing t h o s e  i n t e r ­
p r e t a t i v e  d e c i s i o n s ,

l i v i n g  as wo do i n  a w o r ld  i n  w hich  th e  im pact o f  s c i e n c e  on oven  
our most i n s i g n i f i c a n t  e x p e r ie n c e  i s  becom ing s t r i k i n g l y  e v id e n t ,  I th in k  
i t  u n n e ce ssa ry  to  do more th a n  c i t e  th e  i n c r e a s i n g  r e s p o n s ib le  i t y  o f  
a l l  s c h o o ls  to  add t h e i r  s t u d e n t s  t o  u n d e r s ta n d  th e  realm o f  s c i e n c e  and
the f u n c t io n in g  o f  th e  whole s c i e n c e  e n t e r p r i s e .

The f o l lo w in g  f a c t s  may h e lp  you  i n t e r p r e t  how your s tu d e n ts  made
out in  t h i s  s tu d y .

Avg r ago Avo r-ago
I n i t i a l  Score P in a l  Score

Your s tu d e n t s ..............................

1*973 n in th  grade g e n e r a l  s c i e n c e  s t u d e n t s  . . 33*12 4-1.60

3 ,5 9 2  s tu d e n ts  in  $ 6  com m u nities  i n  21  s t a t e s
u sed  by p u b l i s h e r  t o  e s t a b l i s h  norms. . . . 4-0.79

198  n in th  grade s t u d e n t s  who w ere  ta u g h t  no
g e n e r a l  s c ie n c e  th rou gh  th e  y e a r .  . . . . .  3 5 .1 2  3 7 .5 0

226  t e n t h  grade b i o l o g y  s t u d e n t s  vrho had boon
taugh t no g en . s c i .  i n  th e  9 th  pur do. . . .  3 8 .2 5  4 2 .9 1

The boys in  th e  1973 n in t h  grade group . . . .  34-. 73 4 3 .2 8

The1 g i r l s  in  th e  1973 n in t h  grad e  grou p . . . .  31 • 5°  4h.OO

366  Toy Scouts      3 ^ .4 9  hd,. o';

603  Toy n o n - S c o u t s ................................................. ...... 3 ;* 6 6  4 2 .8 2



399 O ir l  S c o u t s   3 2 .9 7  k o . 9 8

605  G-irl n o n - S c o u t s ............................................................................ . 3 0 .7 3  3 9 .3 2

375 S tu d e n ts  w ith  **-K Club e x p e r i e n c e   3 ^ .7 0  ''3 .72

1593 S tu d e n ts  w ith o u t  h—E. Club e x p e r ie n c e .  . . . .  3 2 .7 5  ' t l .1 0

335 r u r a l  s t u d e n t s      3 2 .2 2  ^ 3 .10

221 v i l l e g o  s t u d e n t s   ..................................    3 3 .6 ^

112-’- c i t y  s t u d e n t s      3 3 .1 8  ho. 87

2 ’8 s t u d e n t s  from th e  • 'b e st11 homos . . . . . . . .  3 8 .8 5  4 8 .3 5

l̂ '-O s tu d e n ts  from th e  '’p o o r e s t 1’ homes. . . . . . .  2 9 .9 5  3 8 .1 ?

2 5^ s t u d e n t s  r e p o r t in g  " h igh ” i n t e r e s t  in  re* d in g
s c i e n c e  books ................................................................................... 38.X2 ^ 6 .1 0

503  s tu d e n ts  r e p o r t in g  "low" i n t e r e s t  i n  read in g
s c i e n c e  books   . . .  3 1 .3 5  ^ 0 .0 3

311  s tu d e n ts  w ith  p r a c t i c a l l y  no s c i e n c e  i n s t r u c t i o n
through  th e  6 t h ,  7 t h ,  m d  3 t h  g r a d e s .........................  3 ° .7 5  3 9 .2 7

596 s tu d e n ts  w ith  cbout th e  average*  amount o f  s c ie n c e
i n s t r u c t i o n  th rou gh  th e  6 th ,  7 t h ,  and Oth g r a d e s  3 ,,',.7 6  ^J-2.72

^57 s t u d e n t s  w i t h  a t  l o a s t  k  or 5 s c i e n c e  c l a s s e s  
p e r  v/eelc through each  o f  th e  6 t h ,  7 t h ,  and 8 th
grade s ......................................................................................................  3 3 -5 0  h 2 .1 0

The f o l l o w in g  c o r r e l a t i o n  c o e f f i c i e n t s  '-'oro found to  be r a th er  
s i g n i f i c a n t  and may h e lp  w i t h  your u n d e r s ta n d in g  t h e  r e s u l t s  o f  th e  
who If; p r o j e c t .

Between i n i t i r l  tn d  f i n a l  t o s t  s c o r e s ...................................... 72

Between t o t a l  i n i t i a l  s c o r e  .-nd sc o r e  on the  p h y s i c a l  
s c i e n c e  i t e m s ............................................................................................91

Between t o t a l  i n i t i a l  sc o re  and th e  s c o r e  011 th e
e a r th  s c i e n c e  i t e m s .........................   82

"ctw een t o t a l  i n i t i a l  s c o r e  end the  s c o r e  on th e  l i f e  
sc io n  co i t e m s ,   ................................... *87

Between i n i t i r l  sc o re  and i n t e l l i g e n c e  q u o t i e n t s .  . .56

Between f i n a l  s c o r e  and i n t e l l i g e n c e  q u o t i e n t s .  . . ^53

Between i n d i v i d u a l  g a in s  and i n t e l l i g e n c e  ou otic -n ts  *90

*Th ■ , vcroge was a t o t a l  o f  8 c l a s s e s  p e r  woe]' th.rough th e  6 t h ,  7 th ,  
r-virl o+.h / t h ;1 (- f? r.oT.ihi ned.



U s u a l ly  when p c o o lo  c o o p e r a te  on s t u d i e s  o f  t h i s  k in d  one o f  
tho  most i n t e r e s t i n g  a s e o c t s  i s  th e  exchange o f  o p in io n s  r e g a r d in g  th e  
g e n e r a l  c o n c lu s io n s  and rocommendations grow ing  out o f  th e  s tu d y .  I 
hone f o r  a  chance t o  t a l k  w i t h  you about th e  r e s u l t s  and have you g i v e  
your o p in io n s  o f  th e  s i g n i f i c a n c e  and v a l i d i t y  o f  th e  w hole  p r o j e c t .  ky 
p e r so n a l  g e n e r a l i z a t i o n s  would in c lu d e  such comnonts a s :

1 . S tu d e n ts  upon e n t e r in g  th e  n in t h  grade  g e n e r a l  s c i e n c e  co u rse  
arc. a lr e a d y  f a m i l i a r  w i t h  a w orth w h ile  p o r t io n  o f  th e  s c i e n c e  in fo r m a tio n  
c u s to m a r i ly  s u g g e s t e d  by t e x tb o o k s  do s ig n e d  f o r  th o  c o u r s e .  They g a in  
a s i g n i f i c a n t  a d d i t i o n a l  amount o f  t h i s  in fo r m a t io n  through  th e  y ea r  
in d e p e n d e n t ly  o f  e n r o llm e n t  i n  th o  g e n e r a l  s c i e n c e  c o u r s e .

?.I. A l l  s t u d e n t s  r e g a r d le s s  o f  t h e i r  a b i l i t i e s  or  background exp er­
i e n c e s  have about tho same chance  to  p ic k  up a d d i t io n a l  s c i e n c e  inform a­
t i o n  w h i le  e n r o l l e d  i n  th o  g e n e r a l  s c i e n c e  c o u r s e .

3 .  U hatovor i t  i s  i n  the a b i l i t i e s  o f  b oys told g i r l s  t h a t  g i v e  some 
o f  them an ad van tage  on i n t e l l i g e n c e  t e s t s  g i v e s  thorn about th e  sai.io 
d eg ree  o f  ad van tage  on g e n e r a l  s c io n c c  t e s t s .

k .  Such f a c t o r s  a s  Scout e x p e r ie n c e ,  i'-H Club o xD or ion co , "good" 
homo background, and so  f o r t h  ten d  to  be accom panied by s u p e r io r  perform ­
ance on tho  Head t o s t .  A s i m i la r  amount o f  s u p e r i o r i t y  on i n t e l l i g e n c e  
t e n t s  v/as a l s o  i n d i c a t e d .

5 .  The g r e a t e r  amount o f  s c i e n c e  in fo r m a t io n  p o s s e s s e d  by th e  s tu d e n ts  
who i n d ic a t e d  ’’h igh" i n t e r e s t  i n  re  d in g  s c i e n c e  books was n o t  accorvo n io d  
by comparable s u p e r i o r i t y  i n  i n t e l l i g e n c e .

6 .  Tho s u b j e c t  m a tter  le a r n e d  by s tu d e n ts  i n  tho  n in th  grade g e n e r a l  
s c io n c c  co u r se  i s  s i m i l a r  to  but f a r  from d u p l i c a t e d  by th e  s c ie n c e  
in fo r m a tio n  a c q u ir e d  by s tu d e n t s  i n  g en era l  s c i e n c e  c l a s s e s  through  the  
s i x t h ,  s e v e n th ,  and e ig h t h  g r a d e s .

7 .  Somewhere b etw een  "none a t  a l l "  end " c l a s s e s  f i v e  days a week"
11.-.rough th e  th r o e  g r a d e s  p r i o r  to  tho n in th  t h e r e  i s  a number o f  s c i e n c e
d e s s e s  t h a t  would  nuke th e  most e f f i c i e n t  u se  o f  i n s t r u c t i o n a l  t im e .

8 . I n s t r u c t i o n  i n  th e  n in t h  grade g e n e r a l  s c i e n c e  cou rse  ten d s  to  
d o s e  th e  gap b etw een  s tu d e n ts  who e n t e r  w ith  minimum and maximum 
amounts o f  accu m u lated  s c ie n c e  in fo r m a t io n .  I t  f o l l o w s  t h a t  a  s tu d en t  
who shows p r e c o c io u s  a b i l i t y  i n  th e  a c q u i s i t i o n  o f  s c i e n c e  in fo r m a tio n  
i s  not p r o v id e d  i n s t r u c t i o n a l  e x p e r ie n c e s  e n a b l in g  him to  n a i n t r i n  h i s  
r e l a t i v e  s u p e r i o r i t y .

? .  A lthough  t h e r e  v/as e v id e n c e  t h a t  the  s c i e n c e  i n f  ormati on th a t  i s  
s u g g e s te d  by t e x t b o o k s  i s  r e l a t e d  t o  th e  everyd ay  a c t i v i t i e s  o f  boys and 
g i r l s  t h i s  d eg ree  o f  r e l a t i o n s h i p  i s  v e r y  lev;. The q u e s t io n  rem ains  
w h eth er  th o  r o ! a t i o n s h i u  i s  s u f f i c i e n t  to  c r e a t e  i n  th e  minds o f  t e e  
s t u d e n t s  a se n se  o f  th e  need  and u t i l i t y  o f  s c i e n c e  in fo r m a t io n .  There 
i r  some e v id e n c e  t h a t  y o u n g s te r s  do not rocom nizo th e  r e l a t i o n s ’ between
s c i e n c e  and many o f  t h e i r  everyd ay  a c t i v i t i e s  u n l .s s  th e y  are !•. d to
e x p lo r e  ar.d i d e n t i f y  t h i s  r e l a t i o n s h i p  through form al i n s t r u c t i o n .

A



1 0 . The s tu d e n t s  who wore in c lu d ed  in  t h i s  study ten d  to  ho norc  
f a m i l ia r  w ith  th o  e a r th  end l i f e  s c ie n c e s  than  w ith  the p h y s ic a l  
s c i e n c e s .  According; to  the r e s u l t s  o b ta in ed  from the  3 ,5 9 2  Etudorts  
in  th e  s ta n d a r d is in g  group, th o  d i f f i c u l t y  o f  tho  item s from the  
throe  n a tu r a l  s c i e n c e  areas was p r a c t i c a l l y  the  sa n e .

I hope you r e c o g n iz e  how g r a t e f u l  I am fo r  a l l  o f  the  la r g o  and 
s n a i l  in s tu ' .o e s  o f  c o o p e r a t io n  th a t  arc in v o lv e d  in  the  c o n c o c t io n  a n d  
m a tu r ity  o f  t h i s  re  so,arch p r o j e c t .  E s p e c ia l l y  should  I m ention my 
a p p r e c ia t io n  o f  th e  i n t e r e s t  w hich the a d m in is t r a t iv e  o f f i c e r s  o f  I l l i ­
n o i s  S ta te  Formal U n iv e r s i t y  have shown. ITot o n ly  have th e y  made i t  
■norisible f o r  mo t o  u se  r.iuch o f  my fr e e  tim e on th e  p r o j e c t  hut th ey  
have a l s o  shown t h e i r  tendency  to  encourage such r esea rch  by rob ing  
many campus s e r v i c e s  a v a i la b le  to  me. I presume th a t  t h i s  c o o p e ra t io n  
i s  r e p r e s e n t a t iv e  o f  what may bo expected  from tho U n iv e r s i t y  F ie ld  
S e r v ic e s  r e c e n t l y  reo r g a n ize d  under the  l e a d e r s h ip  o f  Dr. L. U. H i l l e r ,

I r e a l i z e  t h a t  t h i s  r e p o r t  i s  q u ito  sk e tc h y .  I f  th e r e  arc  any 
q u e s t io n s  w hich you would care  to  r a i s e  or a d d i t io n a l  in fo r m a tio n  th a t  
I etui p r o v id e ,  e s p e c i a l l y  i n  regard  to  your ovu grouw o f  s tu d e n ts ,  p le a s e  
f e e l  f r e e  to  c a l l  on me. Pcrhrros wo cun ta k e  advantage o f  c ir c x jn s ta n t ia l  
v i s i t s  e i t h e r  on our campus or  i n  your sc h o o l  to  d i s c u s s  the p r o j e c t  to  
our mutual s a t i s f a c t i o n .

I n c i d e n t a l l y ,  I have no fu r th e r  use  f o r  the. .dead General Scioncc Ten 
b o o k le t s  and had p lanned to  le a v e  then w ith  th e  s c h o o l s .  I f  you would  
l i k e  enough f o r  a  s e c t io n  or two o f  s tu d e n ts  I w i l l  be glad to  cone them 
a lo n g .

hay tho coining school y e a r  be i n t e r e s t i n g  nd f i l l e d  w ith  a g^oat 
many s a t i r f a c t i o n s .

S in c e r e ly  y o u r s ,

John K. H oodlum  
A s s i s t .  P r o f .  c f  S c ien ce
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PERSONAL INFORhA £ M

1 . Name_________________________________Age   S c h o o l _________________ _____________ _

2 .  Do you l i v e  in  a c i t y ,  v i l l a g e ,  or  on a farm ?( U nderscore  o n e ; .  Boy or  G ir l .

5 . How many o f  t h e  p a s t  f i v e  y e a rs  have you l i v e d  on a farm?  C ity ?   V i l la g e ? _

4 .  U nderscore any o f  t h e s e  h o b b ie s  t h a t  you may h a v e .  G arden ing . F is h in g .  H unting.  
C o l l e c t i n g  i n s e c t s .  C o l l e c t i n g  r o c k s .  D e v e lo p in g  ana p r i n t i n g  p h o to s .  B u ild in g  
model a i r p l a n e s ,  b o a t s ,  c a r s ,  e t c .  R a is in g  r a b b i t s ,  n i c e ,  c h ic k e n s ,  e t c .
Home s c i e n c e  l a b .  S c ie n c e  scrap b oo k . B u i ld in g  r a d i o s .   ____________________ _

5 .  How many y e a r s  have you b e lon g ed  to  a s c i e n c e  c lub?   4H Club?____ S co u ts?  ____

6 . About how many, i f  a n y , s c i e n c e  books o r  books ab ou t s c i e n c e  'nave you read  
during  t h e  p a s t  two o r  t h r e e  y ea rs?  ___

7 .  About how many s c i e n c e  c l a s s e s  d id  you ove  each week w h ile  you were in  th e  
s i x t h  grade? ___  S e v e n th  grade? ____  E ig h th  grade?   N in th  grade?____

8 . In  w hich o f  t h e s e  grades did  you have a r e g u la r  s c i e n c e  t e x t o o o k ? ________ _____

9  . ________________________________________________________________________________________

(The o r i g i n a l  c o p ie s  o f  t h i s  p e r so n a l  in fo r m a t io n  form were mimeo­
graphed . The r e p l i e s  r e c e iv e d  fo r  q u e s t io n  number fo u r  end f o r  th e  
f i r s t  p a r t  o f  number f i v e  did  n ot p r o v id e  data p e r m it t in g  f u r t h e r  
s tu d y  o f  t h e s e  f a c t o r s . )


