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IHTROBUCTIOH.

E f f e c t i v e  g u id a n c e  o f  c o l l e g e  s t u d e n t s  d e p e n d s  fu n d a ­

m e n ta l ly  upon  know ledge  a n d  u s e  o f  a l l  a v a i l a b l e  I n f o r m a t io n  

c o n c e rn in g  th e  i n d i v i d u a l e  in v o lv e d *  P re v io u s  p e r fo rm a n c e s , 

c a p a c i t i e s ,  a n d  i n t e r e s t s  o f  p r o s p e c t iv e  s tu d e n t s  n e e d  t o  b e  

t a k e n  i n t o  c o n s i d e r a t i o n ,  i n  o r d e r  t h a t  t h e y  may b e  h e lp e d  

t o  m ake t h e i r  c h o ic e  o f  c u r r ic u lu m  a a  w is e ly  a s  p o s s ib le *  

W hatever I s  known a b o u t  a  s tu d e n t  t h a t  may p o i n t  him  to w a rd  

o n e  l i n e  o f  work o r  d e f i n i t e l y  away from  some o th e r  f i e l d  o f  

s tu d y  s h o u ld  be  u se d  t o  h e lp  him  a s  soon  a s  p o s s ib l e  when he 

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

e n d e a v o rs*

I t  i s  a  p ro b lem  o f  s o c i e t y  t o  c o n s i d e r  t h e  p r o p e r  

p la c e m e n t o f  y o u th ,  th ro u g h  e d u c a t io n ,  i n  t h e  f i e l d s  w h ere  

th e y  w i l l  b e  b e s t  f i t t e d  t o  w o rk , m ost a b l e  t o  r e n d e r  c a p ­

a b l e  s e r v i c e  t o  m an k in d , and  m ost h ap p y  i n  t h e i r  p u r s u i t s *  

H ig h e r  e d u ca tio n ! i s  o o s t l y  o f  t im e  and  money f o r  s o c i e t y  a s  

w e l l  a s  f o r  t h e  i n d i v i d u a l  s t u d e n t .  The p r o d u c ts  o f  h ig h e r  

e d u c a t io n  c an  be  o f  th e  g r e a t e s t  v a lu e  t o  s o c i e ty  i n  t h e i r  

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

f i e l d s  o f  w ork  t h a t  th e y  e n te r *  S o c ie ty  c a n  i l l  a f f o r d  t o  

spend  th o u s a n d s  o f  d o l l a r s  t o  t r a i n  young  p e o p le  f o r  p r o f e s s ­

io n s  In  w h ich  th e y  can  n e v e r  hope  t o  become b e t t e r  th a n  

m e d io c re  p r a c t i t i o n e r s • I t  c o s t s  n o  m ore t o  e d u c a te  a  good 

d o c to r  o r  a  good t e a c h e r  th a n  a  p o o r  o n e ;  t h e  d i f f e r e n c e
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i n  t h e  c o s t  t o  s o c i e t y  when th e  p r a c t i c e  t h e i r  p r o f e s s i o n  

i s  a lm o s t  im m easu rab le*

A i l  good  c o l l e g e s  an d  u n i v e r s i t i e s  a t  t h e  p r e s e n t  t im e  

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

t h e i r  s t u d e n t s  m ake th e  b e s t  p o s s i b l e  c h o ic e s  o f  c o u r s e s  o f  

s tu d y  and  o f  l i f e  p r o f e s s io n s *  G u id a n c e  i s  a n  im p o r ta n t  

p a r t  o f  t h e  p r o p e r  f u n c t i o n in g  o f  i n s t i t u t i o n s  o f  h ig h e r  

e d u c a t io n *  T h is  s tu d y  i s  b e in g  made i n  a n  e f f o r t  t o  a d d  t o  

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

c h o ic e  o f  s u b j e c t s  i n  t h e  fresh m an  y e a r  i n  c o l l e g e #  B ased  

a s  i t  i s  on t h e  r e c o r d s  o f  s tu d e n ts  a t  H on tana  S t a t e  U n iv e r ­

s i t y ,  t h e  s p e c i f i c  r e s u l t s  w i l l  be a p p l i c a b l e  o n ly  a t  t h a t  

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

c o l l e g e  i s  c o n c e rn e d *  H ow ever, i t  i s  hoped  t h a t  th e  

g e n e r a l  f i n d in g s  and  c o n c lu s io n s  a r r i v e d  a t  i n  t h e  s tu d y  

may h a v e  some v a lu e  i n  p o i n t i n g  o u t new p o s s i b i l i t i e s  i n  

t h e  f i e l d  o f  f o r e c a s t i n g  c o l l e g e  s c h o la r s h ip *

The fu n d a m e n ta l  p u rp o s e  o f  t h i s  s tu d y  h a s  b een  t o  \  

e v o lv e  p r e d i c t i o n  fo rm u la s  f o r  u s e  i n  t h e  p r o g n o s is  o f  L 

g r a d e s  i n  s p e c i f i c  s u b j e c t s .  By su c h  p r e d i c t i o n s  i t  w i l l  b e  

p o s s i b l e  t o  a d v i s e  t h e  i n d i v i d u a l  s tu d e n t  a s  t o  h i s  p ro b a b le  

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

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

s u b j e c t s  o f  t h e  fre sh m a n  y e a r*  T h is  a p p l i c a t i o n  o f  t h e  

fo rm u la s  t h a t  have  b een  w orked  o u t  w i l l  make i t  p o s s i b l e  t o



8.
h e lp  t h e  s t u d e n t  t o  c h o o se  h i s  s u b j e c t s  a c c o r d in g  t o  h i s  

c h a n c e s  o f  s u c c e s s .  F u r t h e r  th a n  t h a t ,  on t h e  b a s i s  o f  t h e  

p r e d i c t i o n s  m ade, i t  w i l l  b e  p o s s ib l e  t o  d e te r m in e  t o  a  

c o n s i d e r a b l e  e x t e n t  w h ich  s tu d e n t s  a r e  l i v i n g  up  t o  t h e i r  

p ro m is e s  o f  s u c c e s s ,  a n d  w h ich  o n e s  a r e  p ro b a b ly  l o a f i n g  on 

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

s c o r e s  w i l l  h e l p  d e te r m in e  w h e th e r  t h e i r  f a i l u r e  i s  d u e  t o  

i n a b i l i t y . t o  do  t h e  r e q u i r e d  w o rk , o r  m e re ly  t o  l a c k  o f  

a p p l i c a t i o n *

P r e d i c t i o n s  o f  g r a d e s  h av e  b e en  b a se d  e n t i r e l y  on th e  

s c o r e s  m ade by s tu d e n t s  i n  t h e  A m erican  C o u n c il  on E d u c a t io n

P s y c h o lo g ic a l  E x am in a tio n *  T h is  a n d  s i m i l a r  e x a m in a t io n s ,—%

v e ry  commonly u s e d  a s  e n t r a n c e  t e s t s  f o r  c o l l e g e  f re s h m e n , 

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

t h e  p a s t .  I n  m o st c a s e s ,  p r e d i c t i o n s  h a v e  been  b a se d  on 

g r o s s  s c o r e s  o f  th e  e x a m in a t io n s ,  o r  on t h e  g r o s s  s c o r e s  o f  

a  c o m b in a t io n  o f  t e s t s *  The p u rp o s e  o f  t h i s  s tu d y  h a s  b e en  

t o  u s e  th e  A m erican  C o u n c il  on  E d u c a tio n  P s y c h o lo g ic a l  

E x a m in a tio n  a s  t h e  s o le  m eans o f  p r e d i c t i o n  o f  s u c c e s s  I n  

s p e c i f i c  s u b je c t s *  T h is  h a s  b een  done by f i n d in g  th e  

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

e x a m in a t io n  an d  th e  v a r i o u s  s u b j e c t  g r a d e s ,  and by w o rk in g  

o u t  th e  n e c e s s a r y  p r e d i c t i o n  fo rm u la s  from  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  o b ta in e d  I n  c o n n e c t io n  w i th  f i n d in g  

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

i n  an y  way i n d i c a t e  t h e  a d v i s a b i l i t y  o f  e n t i r e  d ep en d e n ce



upon sane e x a n i  n a t i o n  f o r  p r e d i c t i o n  o f  c o l l e g e  g ra d e s , .  tout 

i t  i s  tipped  t h a t  t h e  t e e n n lq u e s  used: I n  t h i s w o r k  iaay toe o f  

h&Zp: i n  s ia k in g  f u r t h e r  a t t a c k s  u p o n  t h e  protoles.*- .
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The e a r l i e s t  a t t e m p t s  t o  u s e  p s y c h o lo g ic a l  e x a m in a t io n s  

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

o f  t h e  c a n c e l l a t i o n  ty p e  o f  t e s t  d e v e lo p e d  by  W undt, C a t e l l ,  

m id o t h e r s  The v a lu e  o f  t h e s e  t e s t s  f o r  p r o g n o s t i c  

p u rp o s e s  w as n e g l i g i b l e ,  an d  I t  was n o t  u n t i l  t h e  W orld w ar 

t h a t  any  r a p i d  o r  s i g n i f i c a n t  a d v a n c e s  w ere  made in  th e  

f i e l d .

The im p o r ta n c e  o f  t h e  W orld War w i th  r e s p e c t  t o  

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

Army A lpha f o r  u s e  i n  t e s t i n g  i n t e l l i g e n c e  o f  s o l d i e r s ,  an d  

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

work* Many s t u d i e s  o f  t h e  v a lu e  o f  t h e  t e s t  i n  t h i s  f i e l d  

w ere m ade. As a  r e s u l t  o f  t h e  f i n d in g s  o f  t h e s e  s t u d i e s  

e n c o u ra g e m e n t w as g iv e n  f o r  th e  c o n s t r u c t i o n  o f  o t h e r  and  

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

The d e v e lo p m e n t o f  th e  a h o r t - a n s w e r  n e w -ty p e  t e s t s  was a n  

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

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

i n  p r e d i c t i o n  s t u d i e s  w as f o r  t h e  p u rp o s e  o f  © ro g n o s ie  o f  

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

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

became q u i t e  g e n e r a l ,  and  a t  th e  p r e s e n t  tim e  t h e r e  i s  a  

w e a l th  o f  t e s t i n g  m a t e r i a l  a v a i l a b l e  f o r  d e te r m in in g  m ore o r  

l e s s  a c c u r a t e l y  t h e  v a r i o u s  s p e c i f i c  t r a i t s ,  a b i l i t i e s ,  a n d
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te n d e n c i e s  o f  c o l l e g e  e n r o l l e e s .  C r i t e r i a  t o  b e  u se d  f o r  

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

t h r e e  g e n e r a l  h e a d s i  C l) T he g e n e r a l  m e n ta l  t e s t s ,  (2 )  

g e n e r a l  a c h ie v e m e n t t e s t s . ,  and  (3 )  t e s t s  o f  s p e c i f i c  t r a i t s ,  

a p t i t u d e s ,  o r  a c h ie v e m e n ts*  .

T h is  s tu d y  I s  c o n c e rn e d  w i th  p r e d i c t i o n  o f  s u c c e s s  a s  

b a s e d  on t h e  A m erican  C o u n c il  on E d u c a tio n  P s y c h o lo g ic a l  

E x am in a tio n *  by L . L . T h u r s to n e  and  Thelm a Gv/inn T h u rs to n © . 

T h is  e x a m in a t io n  i s  an  exam ple o f  t h e  f i r s t  ty p e  o f  t e s t  

r e f e r r e d  to  above*  an d  c o n s e q u e n t ly  f i n d i n g s  from  o t t e r  

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

p u rp o s e  o f  v a l i d a t i n g  t h i s  w ork.' H ow ever, i t  seem s a d v i s ­

a b l e  t o  in c lu d e  a  siaim ary o f  r e s u l t s  found  i n  s t u d i e s  b a se d  

on  t h e  tw o o t h e r  g e n e r a l  ty p e s  o f  t e s t s .  Ho a t t e m p t  h a s  

b e e n  made t o  r e f e r  t o  a l l  t h e  f i n d i n g s  i n  th e  f i e l d ,  b u t  i t  

i s  f e l t  t h a t  th e  r e s u l t s  g iv e n  i n  t h e  t a b l e s  on t h e  f o l lo w ­

in g  p a g e s  a r e  a  good sa m p lin g  o f  t h e  d a ta  a v a i l a b l e *  p a r t i c ­

u l a r  c a r e  h a v in g  b een  u se d  to  c o m p ile  o n ly  th e  r e s u l t s  t h a t  

a r e  d e f i n i t e  I n  c h a r a c t e r  an d  backed , by s p e c i f i c  e v id e n c e *

T he c o r r e l a t i o n  c o e f f i c i e n t  i s  t h e  b e s t  m a th e m a tic a l  

m ethod o f  show ing  t h e  r e l a t i o n  b e tw een  s i m i l a r  m e a su re s  o f  

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

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

p u rp o s e  i t  i s  o f t e n  m i s i n t e r p r e t e d ,  and  i t  m u st be k e p t  i n  

m ind  t h a t  I n  n o  c a s e  d o e s  i t  mean th e  same a s  a  p e r  c e n t .
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F o r  I n s t a n c e ,  i n  o r d e r  t o  have t h e  a b i l i t y  t o  i n d i c a t e  t h e  

c o r r e c t  g r a d e  a  p u p i l  w i l l  e a rn  i n  $ 0 $  o f  th e  c a s e s *  a  t e s t  

m u st show a  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 i th  th e  g ra d e s  

In v o lv e d  o f  *866* On page  61 i s  g iv e n  a  t a b l e  w h ic h  show s 

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

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 .

I n  t h e  t a b u l a t i o n s  on t h e  f o l lo w in g  p a g e s  th e  exam ina­

t i o n s  u se d  f o r  p r e d i c t i o n  a r e  l i s t e d ,  fo l lo w e d  by t h e  nam es 

o f  t h e  v a r i o u s  r e s e a r c h  w o rk e rs  who h av e  i n v e s t i g a t e d  t h e  

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

i e n t s  fo u n d  f o r  th e  d i f f e r e n t  s t u d i e d  m ade by them # t h e

g r a d e s  in v o lv e d  a r e  t h o s e  e a rn e d  d u r in g  th e  w hole o r  p a r t  o f
;

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

w e re  on t h e  b a s i s  o f  a l l  g r a d e s  e a rn e d  i n  c o l l e g e  u p  t o  th e  

end o f  th e  t im e  u s e d  * T h u s , some may b e  f o r  t h e  f i r s t  

s e m e s te r ,  o t h e r s  f o r  t h e  f i r s t  y e a r ,  and some few o a s e s  f o r  

t h e  f i r s t  tw o y e a r s *

M ost o f  t h e  c o e f f i c i e n t s  o f  c o r r e l a t i o n  show ing  r e l a r  

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

t e s t s  a r e  b e tw ee n  *40 and  *50* F o llo w in g  th e  i n d i v i d u a l  

r e s u l t s  f o r  e a c h  e x a m in a tio n  i s  g iv e n  t h e  m ed ian  o f  t h e s e  

f i g u r e s ;  t h e  h i g h e s t  m ed ian  found  was f o r  th e  S c h o l a s t i c  

A p t i tu d e  t e s t  o f  t h e  C o l le g e  l& atrance D e a m in a tio n  B oard  

(* 5 8 )*  T h is  t e s t  a l s o  gav e  t h e  h i g h e s t  s i n g l e  c o r r e l a t i o n  

{•70}*  The lo w e s t  m ed ian  f o r  an y  p r e d i c t i v e  I tem  w as t h a t  

fo u n d  f o r  t h e  O t i s  I n t e l l i g e n c e  T e s t  {*58}*
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PREDICTION OF GENERAL COLLEGE SCHOLARSHIP
USING GENERAL MENTAL TESTS*

PREDICTIVE ITEM REFERENCE
CORRELATION
COEFFICIENTS

A m erican  C o n n e ll  on  E duca­
t i o n  p s y c h o lo g ic a l  ex am in ­
a t io n *

A n d e rso n  

Army A lpha

Brown U n iv . E x a m in a tio n  

H i l l e r  M e n ta l A b i l i t y  T e s t

B oucher2  
C o n d lt  3  
C ran e  4  
H a r ts o n  5

H opk ins 8  
Remmers 7  
Remmers 8 
So g e l  9 
S t a ln a k e r  1 °  
T h u rs to n e  an d  

T hurston©  H

U h itn e y  a; 
Goodman

C raw fo rd  ^

A n d e rso n  I 4  
B r id g e s  *5
C o lv in  sfi 
DeCamp r*

21

.4 6
•4 0
•52
.4 7
.5 1
•49

39
4 5
27.
50  women
53  taen
5 3
45
57
4 8
57

3 6 * .4 8 ,
*4 5 * . 6 2 ,
.4 4 ,  *54, 
. 4 0 ,  .4 1 ,  
. 5 9 .  .3 2 ,  
. 4 5 ,  *40 , 
• 4 9 . .5 6

.33

—“ "It <* Q
E rn s t
J o rd a n u i^
H in e r  u  

.S to d d a rd  
S to n e  22 
Term an O  
T o l l  24  
Van U agonen 25

M acP h a il 26

B in n e w e is  27
H a c P h a il  28

M edian  .4 8

.4 2

.3 8

•4 1
•41.
.4 8
.5 0
•49
• 4 4 , . 5 0  

. 5 2 ,  .4 3 ,  .3 1  
•33  
.5 0
M edian  .3 7  

.3 7

.4 3

.4 9
M edian  .4 6



PREDICTION OP GENERAL COLLEGE SCHOLARSHIP
USING GENERAL MENTAL TESTS ( C o n t . ) .

PREDICTIVE ITEM .REFERENCE
CORRELATION
COEFFICIENTS

M in n e so ta  C o l le g e  
A b i l i t y  T e s t

W illia m s o n  2 9 .4 2

O hio S t a t e  U n iv e r s i ty  
P s y c h o lo g ic a l  Exam in­
a t i o n  -

B l a i r  30  
B ry n s  31 
E d g e r to n  a n d  
Toops 32 
G u l l e r  33 
K eu b erg  34

*50 , .4 9  
•36

•45
.4 7
.4 7
M edian  .4 7

O t i s  I n t e l l i g e n c e  T e s t B in n e w e is  35
G u i l e r  3o
H i l l  37 
O d e ll  38  
Thompson a n d  

R u s s e l l  39 
T o l l  W

•39
•4 0
.2 0 ,  .3 4  
•38

.4 3 ,  *40 
•3 8 , .3 4  
M edian .3 8

S c h o l a s t i c  A p t i tu d e  T e s t  
o f  t h e  C o l le g e  E n tra n c e  
E x a m in a tio n  B o a rd

Brown ^  0 
C raw fo rd  42

.4 6
•7 0
M edian  .5 8

Term an G roup  T e s t
\

B in n e w e is  ^ 3  
G u i l e r  T4
Term an _*5
T o l l  46

.4 9

.5 2

.5 4

.2 8
M edian *51

T h o rn d ik e  I n t e l l i g e n c e  
E x a m in a tio n  f o r  
H ig h -a c h o o l  G ra d u a te s

B o len b au g h  a n d  
P r o c to r ,  47  

B r id g e s  7 °  
C le e to n  49

C olum bia 
, U n iv e r s i ty  50  
,'G rau e r a n d  R oo t^-1 
M a o fb a il  52  ; 
K e lso n  5 3  ■>

R oot 54  \

•4 5 , .3 7  
.4 0  - 

5 2 ,  *47 , *48, 
5 2 ,  .5 0

.6 5  
' .3 9  

.4 1
3 6 ,  .3 7 ,  .5 3 ,  
27* . 3 8 , .5 3  

j 3 1  „
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PREDICTION OP GENERAL COLLEGE SCHOLARSHIP
USING GENERAL MENTAL TESTS (C o n t .) *

PREDICTIVE ITEM REFERENCE
d b R iM S flS il
COEFFICIENTS•

T h o rn d ik e  I n t e l l i g e n c e  
E x a m in a tio n  f o r  H ig h - 
s c h o o l  G ra d u a te s  (C on t ° )

Symonds 55 
T a llm a n  56  
T erm an 57  
Wood 5 8

•42
.5 1
.4 1 ,  .6 0  
*55 :
M edian  .4 6

U n iv e r s i ty  o f  W ash in g to n  
I n t e l l i g e n c e  T e s t

D vorak an d  
S a ly e r  59 *57

Y a le  C l a s s i f i c a t i o n  T e s t s A n d e rso n  an d  
S p e n c e r .4 1 #  *3 8 ,  *39

_______________ ________- .....................................S
M edian  -3 9

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

s h i p  from  g e n e r a l  a c h ie v e m e n t t e s t s  v a ry  o n ly  s l i g h t l y  from  

t h o s e  fo u n a  f o r  t h e  g e n e r a l  m e n ta l  t e s t s .  M ost o f  t h e  

c o r r e l a t i o n s  f o r  t h e  a c h ie v e m e n t t e s t s  w e re  b e tw ee n  *40 an d  

•50# The h i g h e s t  s i n g l e  c o r r e l a t i o n  fo u n d  w as f o r  t h e  Iowa 

P la c e m e n t T e s t s  ( .7 5 ) *  b u t  o n ly  one  s tu d y  o f  t h i s  t e s t  i s  

a v a i l a b l e .  The h i g h e s t  m ed ian  w here  m ore th a n  a  s i n g l e  

s tu d y  w as made o f  o n e  e x a m in a t io n  w as fo u n d  f o r  t h e  C a rn e g ie  

F o u n d a tio n  P e n n s y lv a n ia  S tu d y  o f  1927 (* 5 9 ) *> S tu d ie s  o f  

a c h ie v e m e n t t e s t s  hav e  y i e ld e d  fe w e r  low  c o r r e l a t io n ®  th a n  

w as t h e  c a s e  f o r  t h e  g e n e r a l  m e n ta l  t e s t s #  w i th  t h e  r e s u l t  

t h a t  on t h e  b a s i s  o f  a v e ra g e s #  p r e d i c t i o n s  m ade fro m  a c h i e v e -
* * • 1; f

m ent t e a t s  g iv e  som ew hat b e t t e r  r e s u l t s  th a n  th o s e  made fro®  

.g e n e r a l  m e n ta l  t e s t e .  The d i f f e r e n c e  d o e s  n o t  a p p e a r  t o  b e
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g r e a t  enough  t o  be e s p e c i a l l y  s i g n i f i c a n t *
i

PREDICTION OF GENERAL COLLEGE SCHOLARSHIP 
USING GENERAL ACHIEVEMENT TESTS.

PREDICTIVE ITEM REFERENCE
CORRELATION
COEFFICIENTS

A ch iev em en t i n  h lg h - s c h o o l  
work: m ea su re d  by  th e  P e n n - ’ 
s y lv a n ia  s tu d y  by t h e  C a r­
n e g ie  F o u n d a t io n ,  1927

H i l l  6 l *52 , .6 6

M edian *59

C o l le g e  E n tr a n c e  
E x a m in a tio n  B oard

B e a t le y  6?  
B righam  
C raw fo rd  64 
C raw fo rd  a p i  

Burnham °5

*50
.4 6 ,  *39 
.6 4

.4 3

M edian  .4 6

Iow a H ig h - s c h o o l  
C o n te n t  E x a m in a tio n

C le e to n  66 .4 9 ,  *49 

M edian .4 9

Iow a P la c e m e n t T e s t s S to d d a rd  67 *75

Hew Y ork R e g e n ts G ilk e y  6 8  
J o n e s  69

•5 0
•7 0  women 
•4 0  men

M edian .5 0

S o n e s -H a rry  H ig h -s c h o o l  
A c h iev em en t T e s t

B oucher 7 0 •57

T h e re  i s  c o n s i d e r a b le  v a r i a t i o n  i n  t h e  c o e f f i c i e n t s  o f  

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

v a r io u s  t e s t s  o f  s p e c i f i c  t r a i t s ,  a p t i t u d e s ,  o r  a c h ie v e m e n ts .  

I n  g e n e r a l ,  t h e  c o e f f i c i e n t s  a r e  lo w e r  t h a n  f o r  t h e  two



p r e v io u s  t y p e s  o f  t e s t s ,  e n d  In  some o a s e s  th e y  a p p ro a c h  th e  

z e r o  marls*, a s  f o r  i n s t a n c e  in  t h e  c a s e s  o f  t h e  S c ie n c e  

S e c t io n  o f  th e  Iow a H ig h -s c h o o l  C o n te n t E x a m in a tio n  (*13)*  

and  t h e  Iow a P la c e m e n t E x a m in a tio n , E n g lis h  A p t i tu d e ,  (* 0 5 )e 

I n  o n ly  one  c a s e  i s  a  c o r r e l a t i o n  o f  m ore th a n  *50 fo u n d  f o r  

t h e  m ed ian  o f  s u c c e s s iv e  s t u d i e s  o f  a  s i n g l e  t e s t ,  t h i s  

b e in g  f o r  th e  Iowa P la c e m e n t E x a m in a tio n , C h s n i s t r y  A p t i tu d e  

{*50 a n d  *52 , m ed ian  * 5 1 )•  O th e r  h ig h  c o r r e l a t i o n s  w ere  

fo u n d  i n  s i n g l e  s t u d i e s  o f  v a r io u s  t e s t s  a s  f o l lo w s ;

A p t i tu d e  T e s t  f o r  E le m e n ta ry  and H ig h -s c h o o l  T e a c h e rs  (* 6 3 ) ,  

Iowa P la c e m e n t E x a m in a tio n , Com bined P h y s ic s  A p t i tu d e  an d  

T r a in in g  (*555# an d  Iowa P la c e m e n t E x a m in a tio n , Com bined 

M a th e m a tic s  A p t i tu d e  an d  T r a in in g  ( •5 8 )*

PREDICTION OF GENERAL COLLEGE SCHOLARSHIP USING 
TESTS OF SPECIFIC TRAITS, APTITUDES, OR ACHIEVEMENTS.

PREDICTIVE ITEM REFERENCE
CORRELATION
COEFFICIENTS

. A p t i tu d e  T e s t  f o r  E lem en t 
t a r y  a n d  H ig h -s c h o o l  
T e a c h e rs

Iow a H ig h -s c h o o l  C o n te n t 
E x a m in a t io n ;

E n g l i s h  S e c t io n  
M a th em a tic s  S e c t io n  
S c ie n c e  S e c t io n  
S o c i a l - s t u d i e s  S e c t io n

Iowa P la c e m e n t E x a m in a tio n s :  
C h e m is try  A p t i tu d e

F r i t z  71

S e j p l  72

«
«

Eemmers 7 3  
S to d d a rd  74

•63

*35
•22
•1 3
*19

•50  
*52 

M edian *51
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PRED10210$? OP SCHOLARSHIP IB SPECIFIC CO M G E SUBJECTS
US IMG GEHSRAL HEHT/iL TESTS*

PREDICTIVE ITEM
SPECIFIC 

CRITERION ITEM RSFEEEHCB
COH&SLATIOH
CJOEmCISITS

A m erican  G O unell M arks I n  S s g l l s h B o u ch er 88 .3 7
an E d u c a tio n S e g e l  ° 9 .4 0
P s y c h o lo g ic a l

M arks I n  la n g u a g e s
T h u r s to n s  9G 

S e g e l  91

*52 ,  .4 1  
M edian  *41

F o re ig n  L an g u ag es •4 2
F re n c h B o u ch er 9* *35
German fl •32
S p a n ish It .1 8

H ark s  i n  m ath e ­ 13 •45
m a t ic s

M arks I n  s o c i a l  
s t u d i e s  s

Remmers 93  
T h u r s to n e  94

.4 6
•3 5 , *33

25©dl&m .4 0

G e n e ra l S e g e l  95 •33
H i s t o r y B o u ch er -'O 

T h u r s to n s  9?
.4 ?
• 3 5

M edian  .4 1
Econom ic 3 B o u ch er 98 *40
P o l*  S c ie n c e  

H ark s  i n  S c ie n c e ;
» *20

B io lo g y T h u rsto n ©  99

CO•

C h e m is try R eam ers 3.00
T hurstono^-O l

*38,  *41
•5 5  

M edian  *41
P h y s ic s B o u ch er 3.02 •55

A ray  A lp h a B a rk s  i n  E n g l is h J o r d a n  3.03 . *52

M arks I n  L anguages
S to n e  3.04

-J AM
*50 

M edian  *51
F re n c h S to n o  3-05 •3 0
German * 3 6
M odern la n g u a g e s J o r d a n  JOS •31
S p a n is h S to n o  3-0? .1 2

M arks i n  M athe­ J o r d a n  3.08 •2 1
m a t ic s  

H a rk s  i n  S c ie n c e s

S to n o  3.09 •3 8
H e d ia n  *30

G e n e ra l J o r d a n  3.10 *45
B io lo g y S to n e  3.11 .2 2
C h e m is try ft •3 1
P h y s ic s ft *44

H a rk s  i n  H is to r y J o r d a n  3 - 1 2 *54
- S to n e  1 1 3 * 3 1  

H e d ia n  *43



PREDICTION OP SCHOLARSHIP IN SPECIFIC COLLBQ-S SUBJECTS
US INC GENERAL MENTAL TESTS (C e n t* )

PREDICTIVE J T M
........... P̂ECIFia’ " r  '

CRITERION mm r e fe r e n c e
CORRELATION
eXMFICXMfTS

Brown U n iv e r s i ty H ark s  i n  E n g l i s h MaeffcaiX1 ^ ♦3?
E x a m in a tio n  

O t i s  C ro u p  T e a ts Masfes i n  L anguages O d e l l  3 13 *32
F re n c h T h a rp  11® *32

L a t i n O d e l l  317
M edian #32 

.4 1
S p a n is h *27

M arks i n  A lg e b ra « *31
M arks i n  S c ie n c e ; MB io lo g y . 2 0 .

B o tan y # *42
Z o o lo g y ‘ ti *3?

M arks i n  S o c i a l .
S t u d i e s

E conom ics t< •2 8
P o l i t • S c ie n c e » *33

T h o rn d ik e  I n ­
t e l l i g e n c e  Exam­ M a rk s - in  m g l i a h L e f e v e r  338  

R o o t 339
*26

i n a t i o n  f o r *36
H ig h - s c h o o l S to d d a rd  320 .4 2 ,  .3 6
G ra d u a te s M ed ian  *35

H a rk s  i n  L an g u ag es 
F re n c h L e f e v e r  3-21 .1 9  .

R oo t 322 
S to d d a rd  1 2 5

•J-O J»

• 4 0 ,  *45 
•25

M edian  *33
German R oo t *50
S p a n is h L e f e v e r  ,3-25

R o o t 3 26

L efe v e r-3 -27
R oo t 32 o

•3 0  ,

H a rk s  I n  M athe­

.4 7
M edian «3S 

.*24
m a t i c s •39*  *58*

S to d d a rd  129
•51* *61 

♦23

M arks i n  S c ie n c e ;  
B io lo g y R oot 330

M edian  ,*45 

*49 , *52

C h e m la tiy L e f e v e r  331 
R oo t 3 &

R oot 333

M edian *51 
,*24

P h y s ic s

•43  
M edian *34 

*50
_ Z oo logy L e f e v e r  334

........
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PREDICTIOH OP SCHOLARSHIP IK SPECIFIC COLLEGE SUBJECTS
u s in g  a m m n h  a c h ie v e m e n t  t e s t s .

PREDICTIVE ITEM
SPECIFIC 

CRITERION ITEM REFERENCE
CORRELATION
COEFFICIENT

Iow a Com prehen­
s i o n  T e s t

Iow a H ig h -s c h o o l  
C o n te n t  Exam in­
a t i o n

M arks i n  E n g lis h

M arks i n  L an g u ag es 
M arks i n  M athem at­

i c s  ,
M arks i n  C h e m is try

M arks i n  E n g lis h

M arks i n  F re n c h  
M arks i n  M athe­

m a t ic s  
M arks i n  C h e m is try

S to d d a rd 1^

«

«
rt

N e lso n  
S to d d a rd  ^37

H

H
H

-••<2

. 4 7 ,  .4 4  
M edian  .4 6

•3 1

.4 3  
•3 3 , *33 
M edian  .3 3

•33  _ 
•3 9 , .4 5  
M edian  .3 9

.4 2

•5 0  
•2 4 , .3 8  
M edian *31

T e s t  ( .4 7 ) «  I t  a p p e a r s  t h a t  g e n e r a l  m e n ta l  t e s t s  a n d  

g e n e r a l  a c h ie v e m e n t t e a t s  hav e  a b o u t  t h e  same v a lu e  f o r  t h e  

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

The u s e  o f  t e a t s  o f  s p e c i f i c  t r a i t s ,  a p t i t u d e s ,  o r  

a c h ie v e m e n ts  h a s  p ro d u c e d  some o f  th e  B e s t  p r e d i c t i o n s  made 

f o r  s p e c i f i c  s u b j e c t s ,  b u t  i n  t h i s  f i e l d ,  a s  can  be se e n  

from  t h e  fo l lo w in g  t a b l e ,  t h e  r e s u l t s  v a ry  g r e a t l y .  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 a n g e  from  .0 2  ( p r e d i c t i o n  o f  E n g l i s h  

m arks from  th e  Iow a H ig h -s c h o o l  C o n te n t  E x a m in a tio n , M athe­

m a t i c s  S e c t io n )  t o  .7 0  ( p r e d i c t i o n  o f  M a th e m a tic s  m ark s  from  

. t h e  Iowa P la c e m e n t E x a m in a tio n , M a th e m a tic s  T r a in in g  S ec ­

t i o n ) .  M ost o f  t h e  h ig h  c o r r e l a t i o n s  w ere  fo u n d  f o r  t h e  

Iowa P la c e m e n t E x a m in a tio n s ,  and t h e  S o n e s -H a rry  H ig h -s c h o o l
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PREDICTION OF SCHOLARSHIP IK SPECIFIC COLLEGE SUBJECTS
USING TESTS OF SPECIFIC TRAITS, APTITUDES, OR ACHIEVEMENTS.

SPECIFIC CORRELATION
PREDICTIVE ITEM CRITERION ITEM REFERENCE COEFFICIENT

C o lle g e  E n tra n c e
Exam* B o ard

C om p reh en siv e M arks i n C h e m is try C raw fo rd  and
C h e m is try Burnham 13£ .2 3

C om prehensive t
B righam  139 
C raw fo rd  and 

Burnham 140 
W hitm an 141

.4 3

•3 0
•39

E n g l i s h M arks i n E n g l i s h

M edian .3 7
C o m p reh en siv e

B righam  142‘ F re n c h M arks i n F re n c h *44, < 
.4 7

M edian

2 8
W hitm an 143

.4 0
C o m p reh en siv e

B righam  144 
C raw fo rd  an d  

Burnham 145

M a th e m a tic s M aiks i n  
s a t i c s

M a th e- •32

.3 6
M a lia n .3 4

Iow a H ig h -sC h o o l
S e g e l  I 46

•
C o n te n t  Exam• M arks i n E n g l i s h .3 6
E n g l i s h  S e c t i o n S to d d a rd  14? .4 3

S e g e l  148
M edian .4 0

Maries I n L anguages .2 9
M arks i n S o c ia l

. i ‘ S t u d i e s M •35
- M a th e m a tic s

S e c t io n M arks i n E n g l i s h H
t» .0 2

M arks I p L anguages •2 8
M arks i n ISatfce-

S to d d a rd  U 9m at i p  s .2 8
M arks i n S o c ia l

S e ^ e l  150S t u d i e s .1 0
S c ie n c e  S e c t io n M arks i n E n g l i s h *09

M arks i n L an g u ag es It
*1 C “I .1 7

M arks i n C h e m is try S to d d a rd  *3* ♦28
M arks i n S o c ia l

S e g e l  152S tu d ie s .1 7
S o c ia l  S tu d ie s

«S e c t io n M arks i n E n g lis h ♦13
M arks i n L anguages It .0 5
M arks I n S o c ia l ,,

S tu d ie s ft .2 3
...... i
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PREDICTION OP SCHOLARSHIP HI S K C IF IC  COLLEGE SUBJECTS USING
TESTS OF SPECIFIC TRAITS, APTITUDES* OR ACHIEVEMENTS ( C o n t .)

PREDICTIVE IT EH
 f lE H B IH f t --------
CRITERION ITHL

p m u m m
3GEFFICISRT

Iowa P lacem ent 
E xam in ation s  

C hem istry  
A p titu d e

C h em istry
T r a in in g

E n g lis h
A p t i tu d e

E n g lish
T r a in in g

F o re ig n  Lang* 
A p titu d e

H arks i n  C h e m is try

Harks i n  Chem istry

Harks in  E n g lis h

M arks l a  E n g lis h

M arks in  French  
M arks in  F o re ig n  

L an g u ag es  
Prone h Tram inkM arks i n  French

M athem atics
A p titu d e

M athem atics
T r a in in g

Marks in  M aths* 
o a t l e a

Marks in  M aihe- 
n a t io s

L an g lie^  J53  
M ille r  Mf* 
R o sse r s  *53  
Stoddard  1“

L a n g lie  157  
H i l l e r  15 8  
Stoddard  15S

L a n g l ie  1 60
M il le r  I ® ! ,  
Stod dard  a®*!

L a n g lie  I f 5  
H i l l e r  
N e lso n  i&5  ;
S toddard  I®®

•56* *56  
•51*

•2 8 ,  *55  
*51  

Median *51

. R i t
•54* *41
M edian .54  

•54* *44

♦42* •54- 
M edian *44

.6 3 ,

•4 8
•6 1 , *44
M edian *40

Tharp 1®7

H i l l e r  168  «
Stoddard

.4?

M il le r  170  
S tod dard  171

M il le r  1 7 |  
Roomer# 175  
Stoddard  174

♦52*
*63

Median *52

•4 4 4
*47 

Median *44

*48  
.66

M edian .6 0
a -  a v e ra g e  o f  2 0  c o e f f i c i e n t s  e -  a v e r a g e  o f  t  c o e f f i c i e n i #
b -  a v e r a g e  o f  18  o o e f f I o la n t a  f -  a v e r a g e  o f  4  c o e f f i o i e n t s
• -  a v e r a g e  o f  2 4  c o e f f i c i e n t s  g -  a v era g e  o f  32 e o e f f l o l e n t s
d -  a v e ra g e  o f  2 8  c o e f f i o i e n t s



PREDICTION OF SCHOLARSHIP IK SPECIFIC COLLEGE SUBJECTS USIBG
TPST3 OF SPECIFIC TRAITS, APTITUDES, OR ACHIEVEMENTS (C o n t* )

PREDICTIVE ITEM
SPECIFld 

CRITERION ITEM REFERENCE
COkRELATIOK 
(X3 EFFICIENT

Iow a P la c e m e n t 
E x a m in a tio n s

B e a r  *75 „  
M i l l e r  *76

P h y s ic s
A p t i tu d e

M arks i n P h y s ic s *50
•40*’

P h y s ic s  T r a in in g H&xks In P h y s ic s H i l l e r  m
M edian  *40 

*5^»

H elso n -D en n y
N e lso n  *78C o l le g e  R ead in g  

T e s t
Hew f o r k  R e g e n ts  
E x a m in a tio n s

M arks i n E n g l is h *37

G llk e y  *79E n g l i s h M arks i n E n g l i s h •4 9
Ane • L an g u ag e M arks i n Ane# Lang# w #39
M a th e m a tic s M arks i n Math# h ♦3c
S o c i a l  S c ie n c e M arks i n D O C . D e i . it *34
Mod# L anguage M arks i n Mod. L ang . H •32
E x a c t S c ie n c e M arks i n S c ie n c e H •15
F oods T e s t M arks i n F oods Brown iS 0 #5*

i
1
i
!

S o n e s -B a r ry  H igh- 
s c h o o l  A c h ie v e ­
m en t T e s t  

Lang# a n d  L i t#
B o u ch er *®*S e c t io n M arks i n E n g lis h .4 5

S c ie n c e Marks In C h e m is try N *59
M arks i n G eology (♦ •4 0
M arks i n P h y s ic s H *60

S o c i a l  S tu d ie s M arks i n Econom ics It *48
M arks i n H is to r y n •52
M arks i n P o l*  S o l# H •52

a -  a v e ra g e  o f  7  c o e f f i c i e n t s  b— a v e r a g e  o f  4  c o e f f i c i e n t s

A ch iev em en t T e s t*  F o r  t h e  v a r i o u s  s u b j e c t s  t h e  a v e r a g e s  o f  

t h e  t e s t s  t h a t  seem t o  a p p ly  t o  e a c h  i s  a s  f o l lo w s :  F o r e ig n  

L a n g u a g e s , *36$ E n g l i s h ,  #42} M a th e m a tic s , *42} C h e m is try  

•5*1 P h y s io s ,  *53* E conom ies, *48 ; H i s t o r y ,  #52j an d  P o l i t ­

i c a l  S c ie n c e ,  *52# The g r e a t e s t  im provem en t i n  r e s u l t s  l a



26*

i n  t h e  e x a c t  s c ie n c e s  a n d  s o c i a l  s c i e n c e s j  a p p a r e n t ly ,  t h e  

m ore  s p e c i f i c  t e s t s  g iv e  som ew hat h o t t e r  r e s u l t s  f o r  p r e d i c ­

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

g e n e r a l  m e n ta l  t e s t s  o r  t h e  g e n e r a l  a c h ie v e m e n t t e s t s *

I t  i s  i n t e r e s t i n g  t o  com pare t h e  c o r r e l a t i o n s  b e tw ee n  

a v e r a g e  h lg h - a c h o o l  g r a d e s  an d  c o l l e g e  s c h o l a r s h i p  w i th  t h e  

c o r r e l a t i o n s  fo u n d  f o r  t h e  v a r i o u s  ty p e s  o f  t e s t s *  I n  

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

s u c c e s s  th a n  an y  s i n g l e  t e s t *  M ost c o r r e l a t i o n s  fo u n d  

b e tw een  a v e r a g e  h lg h - s e h o o l  m arks and  c o l l e g e  m arks a r e  

h i g h e r  t h a n  *50* Many r e f e r e n c e s  g iv e  v a lu e s  w e l l  o v e r  *60,

PREDICTION OP GENERAL COLLEGE SCHOLARSHIP 
USING AVERAGE. HIGH-SCHOOL MARKS*.

REFERHNdliS CORRHlJiTION CQEPFIC IEIil'S

B l a i r  182 — «. »  
B ram m ell^83  -  - -  -  
C o ck in g  and  H o ly l° 4  -  -  
C o lum bia  U n iv e r s i ty  185 -  
C raw fo rd  18 6  -  -  -  — 
Edds an d  M cC all 187 * 
E d g e r to n  an d  Toops 188  -  
G o ld tho rp®  189 - -  -  
Hawkfil90 -  -  -  -  -
J o n e s  191  — — -  — — 
L a u e r  a n d  E vans 192 -  -  
L in c o ln  1 9 5  -  -  -  
O d e ll  194  *. -  -  -  .  
P i e r s o n  a n d  J l e t t e l s  195 
P o t t h o f f  19© -  -  -  -  
P r o c to r  197 * . « * • • «  
S c a te s  198  -  •  -  -  
S e a s h o re  1 99  -  -  -» -  
Symonds 2 0 0  -  -  -  
Term an 01  -  -  -  -  
W illia m so n  ^02 . -  -  -

. 6 6 ,  *44* *62* *58
•5 2 , *55
•55
*29, *45 , *47 , *5 8 ,  *61
*61
•6 5
•44
•62
. 6 6 ,  *77* «72 , .6 4 ,  *69 
•4 8 , women| *45, men 
.4 9  
• 6 8 ,  *58 
•55* *54 
*52 
• 6 0 , *62 
.4 1 ,  *52 
.6 1  
•3 5
•55* *39, .3 9
■•53* *6 3 # *54 , *54 , *69 , *69 
.6 5
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and Teraan reco rds tno separa te  find ings o f ®69© The 

h ig h est c o e f f ic ie n t  l i s t e d  was found by Harks C«77)® Tha 

average of th e  c o e f f ic ie n ts  l i s t e d  in  tho  ta b le  on pa^a 26 

l o  *5 5 »

A number* o f  s tu d ie s  have been made in  attem pts to  

p re d ic t General ooliec® ocholarsh lp  a s  n o l i  ao erode© in  

sp e e if ic  su b jec ts  on th e  b a s is  o f com binations o f  t e s t s  o r 

o th e r  p re d ic tiv e  itemse in  general? the  finding© of th ese  

s tu d ie s  a re  tfc»t better- r e s u l ts  a re  secured by th i s  method 

than by the  us© of only one p re d ic tiv e  item® Correlation©

PREDICTION OF GE2JERAL COLLEGE SCHOLARSHIP 
U S I I v Q  A COLiBIlv/iflOII OF PREDICTIVE E&IJS*

PREDICTIVE ITJsK COMlItMJXOII

1 O hio  P s y c h o lo Q le a l  © la m in a tio n
2 H ip h -s c h o o l  m ark s a v e r a g e

B l a i r  2 °3 «69o ®56

1  O hio P s y c h o l  © c le a l  E x a m in a tio n
2  S p e c i f i c  M ic h -sc h o o l s u b j e c t  mark©

B l a i r  20li •7 0 j

1 H io h ° s c h o o l  & )g li© h  mark©
2 H ic h -s c h o o l  n a t u r a l  S c ie n c e  m ark s
3 H iG h -sc h o o l U athem atic©  m arks -
4  Chlv® o f  H a s h in c to n  I n t e l l l o e n o o  

T e s t
5  Soua L&tho A p t i tu d e  a n d  T r a in in g  

T e s t
6 loti© F n y s io o  A p t i tu d e  a n d  

T r a in in g  T o s t

D vorak  g |2|  
S a ly o r •6 8

1  C o l le g e  E n tr a n c e  B oard  E x a m in a tio n
2 A v e ra g e  R ig h ^ s c h o o l m ark s
3 S c h o l a s t i c  A p t i tu d e  T e s t
4  A ge  a t  E n tr a n c e

Cranford20^

1 Average H ic h -s c h o o l  mark©
2 A m erican  C o u n c il  on L d u c a tlo n  

P s y c h o lo g ic a l  E x a m in a tio n
Douglass20’*’ •63
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cq^pr.i -jocticj^qw^r- p

ressuiipajst’ 't<uO'g^ovGLi(;^ncc 1 
;-a*;^Gnrr' co ppasace ^‘C'jceu^®^ 

or«»i'j3 *£Coqc:>*jpSE ci/cZG&y *;;'

/'S# . j-v-̂--. X,V '-/'^ •' f.~s‘ v'-' ,.Ci'i.pv*G:-r \i
cq*::*^i ^oqpcr^A;!; r„?3.Xiy 3

ryrifiv ‘—* \r*> v <■.» -w i ̂ ■<*.* v>»~v<* j

OS8

-9®

cth

3-2 ----- - -'J

; 5
r29J 2

— r~~f^ •* j->r*T7~\
V-Wij V Irt .wv. ^ L % * . ^ w

ctt^it. vccros-x^*;:: cHuzo/v/ *?

C- 9~*. ■*.'_[ wi >V,g-C* -'-J 
of•> nrf"^‘,'”, *vrif' * *' « •—i i'l*''*'.'11

QO*

rj5» V-3

<>„*_ _
IXsJ '

ozb “

iT4.3

/.9® r.e^eEqoi3

LIDI

9,'w-ipr.jx' pcop^GpoqojSoc: 
Eor.roor-p;” tto rpcivr-oo toopecuv 3 

O'̂-ztJCi p-uoqcrj-Tpvjj oLoG'CAy v

r.sov GGnof-jfLcr.tvj ano^j o"Pc 3 
c2i«S'au toot!C2«'ip'ffi eCoOM; 7

©oasi^tts-vax ■OvCLGi.mpi: 3 
GR'JIO i'Oct5cn«q2'G:; u~ sp'.r̂ f

l
Socf, ocEcnvXj«2cc>£p:iv api^c {T,

0Q312: GCY-o::pitSv̂A ®n -3-9 ̂r/b*qo 2 
3ooqcr:«vpPT-i cf

9::uP2 "Jci'Azar?. ,zc :cc v
tinr^io:^ ;;vTn:o ri^i-.;r.e ^3 iB-j^nrccr.re:

Qf'trj L, O



RELATIONSHIP BETWEEH THE CCBffllNA TION OP 
CERTAIN HIGH-8CHOOL RECORDS AMD SCHOLARSHIP IN CERTAIN 

COLLEGE FRESHMAN SUBJECTS.
{C b & rles  R .  m o l l  2 i ? )

h IGH-SOHOOL PREDICATIVE ITEMS CRITERION CORRELATION- rWl1" 1,11 =' - 1 JT •' ' 11 I ' 11
1  M a th e m a tic s
2  A v e rag e  G rad es

•»

A lg e b ra •5 3

1 O h e n ls t r y
2  S c ie n c e
3  I n t e l l i g e n c e  P o in t  S c o re

C h e m is try .5 3

1 A v e rag e  G rad es
2  H i s to r y
3 I n t e l l i g e n c e  P o in t  S c o re

E conom ics ‘.4 3>

1 A v e rag e  G ra d es
2  F re n c h
3  E n g l i s h
4  I n t e l l i g e n c e  P o in t  S c o re

F re n c h *60

1  G eom etry
2  M a th e m a tic s
3  I n t e l l i g e n c e  P o in t  S c o re

.G eom etry •35

1  E n g l i s h
2  F o re ig n  L anguage
3  I n t e l l i g e n c e  P o in t  S c o re

German .5 0

1  A v e rag e  G ra d e s
2  H i s to r y
3  I n t e l l i g e n c e  P o in t  S c o re

H is to r y •4 6

1 E n g l i s h
2  I n t e l l i g e n c e  P o in t  S c o re
3  L a t in

R h e to r ic .5 2

fo u n d  f o r  t h e  tw o  ty p e s  o f  p r e d l e t l o n j  w e re  fo u n d  i n  t h e  

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

s u b j e c t s  c a n  p ro b a b ly  b e  p r e d i c t e d  o u c h  b e t t e r  th a n  i n  

o t h e r s 8 a n d  p o s s ib l y  m ore a c c u r a t e l y  th a n  g e n e r a l  s c h o l a r ­

s h i p .
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MULTIPLE CORRELATIQE COEPPICISTTK BESS7EEH CERTAIN TEST
RESULTS Ai'lD MARES IK PARTICULAR C0LLB3-E SUBJECTS*

(a . D m  Stoddard 218}

TESTS S r it s r ic m CORRELATION

1 Iow a H lg h -s c h o o l  C o n te n t
2 lo w s C o m prehension
3  T h o rn d ik e , P a r t  2
4 Iow a P la c e m e n t , F re n c h  T r a in in g

F re n c h *76

1 Iow a H ig h -s o h o o l  C o n te n t
2 Iow a C om prehension
3  T h o rn d ik e , P a r t  I
A Iowa P la c e m e n t , C h e m is try  T r a in in g

C h e m is try

1 Iow a H ig h  S c h o o l C o n te n t
2 Iow a C om prehension
3  T h o rn d ik e , P a r t  I
4  Iow a P la c e m e n t , Chem* P la c e m e n t

C h e m is try ,4 6

1  Iow a H lg h -s c h o o l  C o n te n t
2 .Iowa C om prehension
3 T h o rn d ik e ,  P a r t  I
4  Iow a P la c e m e n t ,  E n g l i s h  T r a in in g

Q n g lis h •6 4

1 Iow a K ig h -s c h o o l  C o n te n t
2  Iow a C o m p reh en sio n
3 T h o rn d ik e ,  P a r t  I
4 Iow a P la c e m e n t , E n g l i s h  A p t i tu d e

E n g l i s h •52

1 Iow a H ig h -s c h o o l  C o n te n t ,
E n g l i s h  S e c t io n

2 Iow a P la c e m e n t ,  E n g l i s h  T r a in in g
E n g l i s h •8 3

1  Iow a H ig h -s c h o o l  C o n te n t
2 Iow a C om prehension
3  T h o rn d ik e ,  P a r t  I
4 Iow a P la c e m e n t , M a th e m a tic s

T r a in in g

M a th em a tic s •6 0

1  Iow a H ig h - s c h o o l  C o n te n t ,
M a th e m a tic s  S e c t io n

2 Ioi7a P la c e m e n t , M a th e m a tic s
T r a in in g

M a th e m a tic s •6 3

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

n o t  v a ry  g r e a t l y ,  t h e  r a n g e  o f  th e  c o r r e l a t i o n s  toeing  from
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•56  t o  #81* The h i g h e s t  c o r r e l a t i o n  w as fo u n d  by t h e  u s e  o f  

■a c o m b in a t io n  o f  I te m s  c o n s i s t i n g  o f  t h e  a v e r a g e  h ig h - s c h o o l  

m a rk s , t h e  O t i s  G roup I n t e l l i g e n c e  T e s t*  a n d , t h e  d r o s s  

E n g l i s h  T e s t*  T h re e  o f  t h e  s t u d i e s  g iv e  r e s u l t s  o b ta in e d  by 

th e  u s e  o f  t h e  A m erican  C o u n c il  on E d u c a t io n ,  P s y c h o lo g ic a l  

E x a m in a tio n , In  c o m b in a t io n  w i th  a v e r a g e  h ig h - s c b o o l  m a rk s , 

t h e  c o r r e l a t i o n s  found  b e in g  a s  f o l lo w s s  #63 ( D o u g la s s ) ,

*63 (M ay), an d  *59 (Sym onds)#

The h i g h e s t  c o r r e l a t i o n s  w ere fo u n d  f o r  s p e c i f i c  su b ­

j e c t  g r a d e s  i n  t h e  h u m a n i t ie s  f i e l d ,  w i th  t h e  a v e ra g e  f o r  

t h e  v a r i o u s  i& ig lish  and F o re ig n  L anguage  c o r r e l a t i o n s  b e in g  

•6 4 , o r  p r a c t i c a l l y  t h e  sam e a s  t h e  f i g u r e  fo u n d  f o r  g e n e r a l  

s c h o l a r s h i p  p r e d i c t i o n s ,  . The b e s t  f i g u r e  w as o b ta in e d  f o r  

E n g l i s h  ( * 8 3 ) ,  by  u s in g  tw o  t e s t s ,  t h e  Iow a H lg h -e c h o o l 

C o n te n t ,  E n g l i s h  S e c t i o n ,  and  th e  Iowa P la c e m e n t, E n g l i s h  

T ra in in g #  C o r r e l a t i o n s  fo u n d  f o r  t h e  e x a c t  s c i e n c e s  a n d  

m a th e m a tic s  a r e  r a t h e r  lo w , t h e  a v e r a g e  b e in g  o n ly  #51#

O nly tw o f i g u r e s  a r e  g iv e n  f o r  th e  s o c i a l  s c ie n c e  f i e l d ,  

t h e s e  h a v in g  an  a v e ra g e  o f  #45* T h is  d o e s .n o t  n e c e s s a r i l y  

m ean t h a t  m a th e m a tic s ,  s c i e n c e ,  o r  s o c i a l  s c ie n c e  g r a d e s  

c a n  n o t  be  s u c c e s s f u l l y  p r e d ic te d ^  i t  i s  s o r e  l i k e l y  t h a t  

m o st o f  th e  e x i s t i n g  t e s t s  a r e  a  b e t t e r  m ea su re  o f  a b i l i t y  

i n  E n g l i s h  th a n  i n  a n y th in g  e l s e ,  and  t h a t  new t e s t s  t h a t  

w i l l  e v a lu a t e  t h e  t r a i t s  e s s e n t i a l  t o  s u c c e s s  i n  o th e r  

f i e l d s  a r e  n eed ed #
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THE AMERICAS COUNCIL OH EDUCATION 
PSYCHOLOGICAL EXAMINATION

The P s y c h o lo g ic a l  E x a m in a tio n  by L . L* T h u rston©  an d  

T h e la a  Gwlnn T h u r s to n e ,  p u b l i s h e d  b y  th e  A m erican  C o u n c il  on  

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

p r i m a r i l y  f o r  m e a su r in g  t h e  g e n e r a l  a b i l i t y  t o  do t h e  ty p e  

o f  w ork r e q u i r e d  i n  c o l l e g e .  I t  i s  com posed o f  f i v e  p a r t s ,  

e a c h  o f  w h ic h  i s  su p p o sed  t o  m ea su re  a  som ewhat d i f f e r e n t  

t r a i t  o r  c a p a c i t y  f o r  d o in g  c o l l e g e  w o rk . The t e s t  i te m s  i n  

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

The d i f f e r e n t  fo rm s o f  t h e  t e s t  t h a t  a r e  p r e p a r e d  from  

y e a r  t o  y e a r  a r e  v e ry  s i m i l a r ,  a n d  t h e  r e s u l t s  b a se d  on one
-v

t e s t  c o r r e l a t e  v e ry  w e l l  w i th  r e s u l t s  on  a  l a t e r  t e s t ,  a s  

h a s  b e e n  shown by v a r i o u s  s t u d i e s  m ade from  y e a r  t o  y e a r*

T he same f i v e  o u b te e ta  a r e  u se d  e v e ry  y e a r ,  a n d  a r e  com posed 

o f  c o m p le t io n  q u e s t io n s ,  q u e s t io n s  b a se d  on a n a l o g i e s ,  

a r i t h m e t i c  p ro b le m s , s e t s  o f  w ords h a v in g  th e  same o r  t h e  

o p p o s i t e  m e a n in g s , and  p ro b le m s i n  t r a n s l a t i o n  o f  a n  a rt!-!-  

f i c i a l  la n g u a g e ,  f o r  w h ic h  a  s h o r t  v o c a b u la ry  an d  a  few  

gram m ar r u l e s  a r e  g i v e n .

The a r i t h m e t i c  t e s t  i n  th e  1936  and  1937 fo rm s o f  th e  

e x a m in a t io n  c o n s i s t s  o f  2 0  p ro b le m s , r a n g in g  i n  d i f f i c u l t y  

from  e a sy  c o m p u ta t io n s  i n  s im p le  f r a c t i o n s  t o  com plex  

i n t e r e s t  a n d  s u c c e s s iv e  d i s c o u n t  p ro b le m s .

The i te m s  o f  t h e  o p p o s i t e s  t e s t  a r e  s e t s  o f  f o u r  w o rd s , 

o f  f th lc h  i n  e a c h  c a s e  tw o  a r e  r e l a t e d  in  su c h  a  way a s  t o
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h a v e  e i th c - r  t h e  sam e o r  t h e  o p p o s i te  m e a n in g s . The s tu d e n t  

m u st f in d  th e  tw o w ords t h a t  a r e  r e l a t e d  a n d  m u s t i n d i c a t e  

them  by num ber i n  one  o f  t h e  tw o co lu m n s p ro v id e d  f o r  same
i

a n d  o p p o s i t e  m e a n in g s , s o  a s  t o  show t h a t  h e  knows i n  w h ich  

n a y  th e y  a r e  r e l a t e d *

The c o m p le t io n  t e s t  i s  made u p  o f  a  num ber o f  s e n te n c e s ,  

e a c h  o f  w h ich  i s  i n  t h e  n a tu r e  o f  a  d e f i n i t i o n  o f  a  w ord 

w h ic h  h a s  b een  o m it te d  from  th e  s e n te n c e *  T he o m it te d  word 

i s  i n d i c a t e d  by a  n u m e ra l i n  a  p a r e n t h e s i s ,  and  s p a c e s  a r e  

p ro v id e d  fo l lo w in g  e a c h  s e n te n c e  o n  w h ic h  t h e  o m it te d  w ord 

c a n  be  w r i t t e n  in *

The a r t i f i c i a l  la n g u a g e  t e s t  i s  com posed o f  s e n te n c e s  

t o  b e  t r a n s l a t e d  from  E n g l i s h  t o  an  a r t i f i c i a l  la n g u a g e ,  o r  

v i c e  v e rs a *  A s h o r t  v o c a b u la ry  o f  n o u n s , p ro n o u n s , an d  v e rb  

r o o t s  i s  g iv e n ,  t o g e t h e r  w i th  r u l e s  f o r  c h a n g e  o f  t e n s e ,  an d  

f o r  c h a n g e s  t o  make o t h e r  p a r t s  o f  sp e ec h *

T he a n a l o g ie s  t e s t  i s  com posed e n t i r e l y  o f  g e o m e tr ic  

f i g u r e s  o r  sy m b o ls , and  i t  i s  d e s ig n e d  t o  t e s t  t h e  a b i l i t y  

t o  d e t e c t  c h a n g e s  o f  v a r y in g  d e g re e  t h a t  ar©  m ade i n  th e  

f i g u r e s .  In  e a c h  q u e s t io n  t h r e e  f i g u r e s  a r e  g iv e n ,  r e p r e ­

s e n t in g  th e  f i r s t  t h r e e  p a r t s  o f  a  p r o p o r t io n *  The p ro b lem  

i s  t o  f i n d ]  from  t h e  g ro u p  o f  f i v e  f i g u r e s  f o l lo w in g  e a c h  

s e t  o f  t h r e e ,  t h e  on© f i g u r e  t h a t  h a s  t h e  sam e r e l a t i o n  t o  

t h e  t h i r d  f i g u r e  ip . th e  f i r s t  g ro u p  a 3 t h e  s e c o n d  h a s  t o  t h e  

f i r s t *  , C h a rg e s  t f i f t ' a r e  made v a ry  from  m ere  © o m iss io n s  o f



a lin o  to  complicated re v e rs a ls  o f  tb a  forr: o f  the fig u ro s 

u sed *

th re e  of th e  to o ts  a re  p rim arily  l in g u is t ic  or verbal 

in  c h a ra c te r , those being t l»  o p p o sites , ecmpiutloH, and 

a r t i f i c i a l  language te s ts *  Tho o th e r  tv e ,  a r ith m e tic  and 

an a lo g ies , a re  q u a n tita tiv e  measures of sp e c if ic  a b i l i t i e s  

thought to  be requ ired  fo r  doing successfu l general co lleg e  

w crh*

'flic 1936 and 1537 forms o f  th e  examination h a v e  been 

used In the  p re sen t study* Those forms a re  s im ila r in  

general n a tu re , number of questions in  each e u b to s  w, ana 

general d i f f i c u l ty .  Ore- o f the  su b te s ts  -o f  the  1537 ed i­

t io n  has been found soaev/hat more d i f f i c u l t  than th e  

corresponding E u b te a t  fo r the  p r e v io u s  year# namely the  

a r t i f i c i a l  la n g u a g e  t e s t ;  tho o th e r  su ite sb e  show n a tio n a l 

medians t . ic t  a re  very n ea rly  id e n tic a l*  Tlio d iffe re n c e  i n  

th e  medians o f th e  gross scores fo r tlio two years i s  

p ra c t ic a l ly  th e  ca.no as  tlie  v a r ia tio n  found botwoer. th e  two 

a r t i f i c i a l  language sub tests*

The medians e s ta b lish e d  f o r  flee 1936 examination were 

baecd on re tu rn s  from  280 schools, invo lv ing  about 53»000 

s tu d e n ts , th e  193? mediano were derived from re tu rn s  from  

48 schools, includ ing  about 10,090 students*  The r e s u l t s ,  

a s  given in  tho  f o l lo w in g  ta b le , show how s l ig h tly  the 

averages d i f f e r ,  except in  th e  two cases a lready  noted*

The median fo r a r t i f i c i a l  language i s  11*53 po in ts  h igher



’m essass m  th e  rn m m a m  a m m t t  m  " m m m tm .
2 1 ^ .... v;;. _

■ O-ross Score : 2 $ 7 *<3i

Gomel e t  ion. 3 2 .0 9

A rithm etic 3 % »§2 . . m m

A r t i f i c i a l  'Language 3 9 * 2 4 2 4 . 7 2

Analogies 3 5 *2 3 - 3 # . 1 8

Opposites . 9 9 * 5 2 5 4 * 3 5

#£} 193$ than in  2937# &n2 the ^raas score o f a i l  t e s t s  

Qom’biiioa I s  20*29 points higher in  .193$  »



METHOD OF FINDING- MULTIPLE CORRELATION 
AND ESTABLISHING PREDICTION FORMULAS

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

Us© o f  t h e  m a th a n a t io a l  c o n c e p t  o f  c o r r e l a t i o n .  By t h i s  I s  

m ean t t h e  r e l a t i o n s h i p  t h a t - e x i s t s  b e tw ee n  v a r io u s  c a p a c i ­

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

a  s p e c i f i c  c r i t e r i o n ,  s u c h  a© a  s u b j e c t  g ra d e *  By c o r r e l a ­

t i o n  i t  I s  made p o s s ib l e  t o  d e te rm in e  t h e  v a lu e  o f  predip**.’. 

t i v e  i t e m s ,  su c h  a s  t h e  f i v e  p a r t s  o f  a  g e n e r a l  m e n ta l  

t e s t ,  t o  b e  u s e d  i n  t h i s  c a s e  i n  d e te r m in in g  t h o  p ro b a b le  

g ra d e s  i n  s p e c i f i c  s u b j e c t s .

C o r r e l a t i o n s  u s e d  In  t h i s  s tu d y  a r e  b a se d  on  tw o s e t s  

o f  d a t a ;  t h e  s c o r e s  m ade by fre sh m e n  e n t e r i n g  th e  M ontana 

S t a t e  U n i v e r s i ty  on  t h e  v a rio u B  p a r t s  o f  t h e  A m erican  

C o u n c il  cm E d u c a tio n  P s y c h o lo g ic a l .  E x am in a tio n *  and  th e  

a c t u a l  g r a d e s  m ade by th e  same s t u d e n t s  i n  t h e i r  f i r s t  y e a r  

a t  t h e  u n i v e r s i t y .  The s c o r e s  and  g r a d e s  u s e d  a r e  f o r  th e  

fre sh m a n  c l a s s  t h a t  e n t e r e d  th e  M ontana S t a t e  U n iv e r s i ty  i n  

t h e  f a l l  o f  1 9 3 6 .

In  o r d e r  t o  f a c i l i t a t e  t h e  tre m e n d o u s  am ount o f  m a th e ­

m a t i c a l  w ork in v o lv e d ,  f i v e  by  e i g h t  in c h  c a r d s  h a v e  b een  

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

i n  a  v e r t i c a l  co lu m n , a r e  re c o rd e d  th e  r e s u l t s  on th e  v a r io u s  

p a r t s  o f  t h e  m e n ta l  t e s t  an d  t h e  t o t a l  s c o r e .  F o llo w in g  

t h e s e ,  v e r t i c a l  co lum ns a r e  p ro v id e d  f o r  r e c o r d in g  c r o s s -  

p r o d u c ts  b e tw een  t h e  s c o r e s  on  t h e  p a r t e  o f  t h e  t e s t .



H e ad in g s  f o r  t h e  v a r io u s  s u b j e c t s  t h a t  w e re  s t u d i e d  by  

fre sh m e n  s t u d e n t s  a r e  l i s t e d  h o r i z o n t a l l y  on th e  c a r d ,  a n d / 

t h e  . grad©  m ade i n  e a c h  s u b j e c t  h a s  b e e n  e n t e r e d ,  u n d e r  th©  , 

p r o p e r  h e a d in g ,  from  r e c o r d s  in  th e  r e g i s t r a r ‘a  o f f i c e *  

H e ad in g s  a r e  a l s o  p ro v id e d  f o r  t h e  a v e ra g e  g r a d e s  I n  b io ­

l o g i c a l  s c i e n c e ,  p h y s i c a l  s c i e n c e ,  an d  h u m a n it ie s *  Ho 

co lum n f o r  a v e r a g e  g r a d e s  i n  s o c i a l  o c ie n c  3 i s  n e e d e d  a s  

t h e r e  13 o n ly  one  s u b j e c t  i n  t h i s  d i v i s i o n  open  t o  fre sh m en #  

A colum n i s  a l s o  p ro v id e d  f o r  jo u r n a l i s m  s c o r e s ,  and  a  f i n a l  

co lum n i s  u s e d  t o  r e c o r d  th e  a v e ra g e  o f  t h e  g r a d e s  i n  a l l  

th©  s u b j e c t s  s tu d ie d *

G ra d e s  i n  t h e  M ontana S t a t e  U n iv e r s i ty  a r e  i n d i c a t e d  

by l e t t e r s ,  r a n g in g  from  A t o  F , w i th  E b e in g  a  g r a d e  o f  

" C o n d i t io n ” i n  a  s u b j e c t ,  and  F i n d i c a t i n g  f a i l u r e *  T h e se  

l e t t e r  g r a d e s  have  b een  c o n v e r te d  t o  num bers by c h a n g in g  W 

t o  1 ,  E t o  2 ,  a n d  so  o n , A becom ing 6 * I n  r e c o r d in g  th© 

g r a d e s  t h e  a v e r a g e s  o f  t h e  t h r e e  q u a r t e r s  o f  w ork h av e  b e e n  

u s e d  f o r  t h e  f u l l - y e a r  s u b je c t s #  G ra d es  a r e  r e c o r d e d  t o  th© 

n e a r e s t  t e n t h ;  t h u s ,  tw o A*s and a  B i n  a  s u b j e c t  g iv e  a  - 

g r a d e  o f  5  •7  s and  tw o  C*a an d  a  E g iv e  a  g ra d e  o f  4*3*

In  f i n d in g  c o r r e l a t i o n s  w i th o u t  t h e  us© o f  a  o c a t t e r -  

g r a o  i t  i s  n e c e s s a r y  t o  f i n d  th e  s q u a r e s  and  c r o s s - p r o d u c t s  

o f  t h e  s c o r e s  in v o lv e d *  To p r o v id e  f o r  t h i s ,  s p a c e s  a r e  Get 

a s i d e  a f t e r  t h e  m e n ta l  t e s t  s c o r e s ,  and  below  th©  s u b j e c t

s c o r e s ,  f o r  t h e  s q u a re s  o f  t b s  r e s p e c t i v e  n u m b e rs , an d  below
!

e a c h  o f  t h e  s u b j e c t  s c o r e s ,  b la n k s  a r e  p ro v id e d  i n  w h ic h  th e
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c r o s s - p r o d u c t s  o f  m e n ta l t e s t  s c o r e s  an d  s u b j e c t  B c o re s  a r e  

e n t e r e d .  C a lc u la t io n  o f  s q u a re s  and  c r o s s - p r o d u c t s  was 

s i m p l i f i e d  by t h e  u s e  o f  H o l z in g e r 's  " S t a t i s t i c a l  T a b le s  

f o r  S tu d e n ts  i n  E d u c a tio n  and  P s y c h o lo g y " • 2 2 ®

As a  c h e c k  on th e  a c c u ra c y  o f  t h e  c r o s s - p r o d u c t s ,  t h e  

g r o s s  s c o r e  i n  th e  m e n ta l  t e s t  w as c a r r i e d  a lo n g  i n  a l l  

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

t e s t  t im e s  t h e  s c o r e  i n  a  s u b je c t  m ust e q u a l  t h e  sum o f  a l l  

t h e  p r o d u c ts  o f  t h e  p a r t s  o f  th e  m e n ta l  t e s t  t im e s  th e  

s u b j e c t  s c o r e .  bveby colum n o f  c r o s s - p r o d u c t s  w as t o t a l e d  

t o  make s u r e  t h e r e  w ould b e  n o  m is ta k e  i n  t h i s  p a r t  o f  th e  

w o rk . A ll  c a r d s  hav e  b e e n  c a r e f u l l y  re c h e c k e d  t o  make s u r e  

no  m is ta k e s  h a v e  b een  m ade in  any o f  t h e  c o m p u ta t io n s  

in v o lv e d *  T h e re  a r e  a b o u t  64  c o m p u ta t io n s  on e a c h  o f  th e  

664 c a r d s ,  and  e v e ry  a t t e m p t  was made t o  g u a rd  a g a i n s t  

p o s s i b l e  e r r o r s *

When a l l  t h e  c a l c u l a t i o n s  on th e  c a r d s  f o r  th e  i n d i v i d ­

u a l  s t u d e n t s  had b e en  c o m p le te d  t h e  a c t u a l  c o r r e l a t i o n  was 

begun* S p e c ia l  fo rm s w ere  utfed f o r  t h i s  p a r t  o f  t h e  work 

( s e e  p ag e  4 f ) *  In  th e  f i r s t  l i n e  s p a c e s  a r e  p ro v id e d  f o r  

th e  sum m ations o f  t h e  tw o i te m s  b e in g  c o r r e l a t e d ,  an d  t h e  

sum m ation  o f  t h e i r  c r o s s - p r o d u c t s .  N ex t t h e r e  i s  a  b la n k  

f o r  e ac h  o f  t h e  sum m ations o f  t h e  s q u a r e s  o f  t h e  tw o i te m s  

in v o lv e d ,  and  a  sp a c e  f o r  th e  num ber o f  c a s e s  I n c lu d e d  i n  

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

c o r r e l a t i o n  f o rm u la ,  w i th  a d e q u a te  b la n k  s p a c e s  f o r  a l l  t h e



w ork in v o lv e d , i n  i t s  c o m p u ta tio n *  .B la n k s  a r e  a l s o  p ro v id e d  

f o r  t h e  s t a n d a r d  d e v i a t i o n s  a n d  th e  medi a n s  o f  t h e  I te m s  

b e ln g  c o r r © 1 ste d • • F o r  a l l  t h e  work i n  f i n d i n g  t h e  c o r r e l a ­

t i o n s  a  ;M arehant c a l c u l a t i n g  m achine w as u s e d .  / th e ' w ork* /

in v o lv e d  i n  p r e p a r in g  t h e  p r e d i c t i o n  fo rm u la  f o r  t h e  s u b j e c t ,
‘f ■

‘‘i n t r o d u c t i o n  t o  B io lo g ic a l .  S c ie n c e 1** w i l l  h e  p r e s e n te d  i n
*

r a t h e r  c o m p le te  fo rm , In  o r d e r  t o  m ake c l e a r  th e  e x a c t  

p ro c e d u r e s  t h a t  w ere  fo llow ed®

f h e  c h i e f  p a r t  o f  th e  w ork w as t h e  c o m p u ta tio n  o f  t h e

v a r i o u s  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 *  a n d  f o r  t h a t  r e a s o n  i t
. *

w as I m p o r ta n t  t o  © e le c t  a  v a r i a t i o n  o f  t h e  P e a rs o n  p r o d u c t -  

moment fo rm u la  t h a t  would, in v o lv e  a  minimum o f  c a l c u l a t i o n *  

A c tu a l  Craw) score.©  h av e  b e e n  u s e d ,  s i n c e  t h i s  e l i m in a t e s  

e r r o r s  r e s u l t i n g  fro m  c l a s s i f i c a t i o n * ,  a n d  b e c a u se  i n  g e n e r a l  

m ore  a c c u r a t e  r e s u l t s  a r e  p o s s i b l e  by t h i s  m ethod* B o th  t h e  

m eans a n d  t h e  s ta n d a r d  d e v i a t i o n s  o f  t h e  g r a d e s  a n d  sco re®  

in v o lv e d  a r e  n eed ed *  and  f o r  t h a t  r e a s o n  a  fo rm u la  t h a t  

s i m p l i f i e s  t h e i r  c a l c u l a t i o n  was- s e l e c te d *  t h e  .fo l lo w in g  

fo rm u la  g i v e s  t h e  t o t a l s  n e e d e d  f o r  f i n d i n g  t h e  m eans arid 

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

c o e f f i c i e n t  o f  c o r r e l a t i o n ;

I n  t h e  a b o v e  fo rm u la  Mr n i s  t h e  c o e f f i c i e n t  o f
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s e t a  o f  d a t a - b e i n g  c o r r e l a t e d #  th is  sym bol £  r e p r e s e n t s  a  

sum m ation , and  N . I s  t h e  num ber o f  e a s e s  in v o lv e d *  Thus 

£X_Xg r e p r e s e n t s  t h e  sura o f  th e  i n d i v i d u a l  p r o d u c ts  o f

s c o r e s  o f  t h e  tw o s e t s  o f  d a ta #  and3L X ^£X g r e p r e s e n t s  t h e

p ro d u c t  o f  t h e  sum o f  a l l  t h e  s c o r e s  o f  t h e  f i r s t  s e t  m u l t i -/
p l i e d  by t h e  sum o f  a l l  t h e  s c o r e s  o f  t h e  se c o n d  s e t*  The 

s c o r e s  a r e  t h e  s u b j e c t  g r a d e s ,  a n d  Xg r e p r e s e n t s  th e  

s c o r e s  o f  t h e  c o m p le t io n  t e s t *  The o t h e r  f o u r  p a r t s  o f  t h e  

e x a m in a t io n  a r e  r e p r e s e n te d  a s  f o l l o w s t X j I n d i c a t e s  th e  

a r i t h m e t i c  s c o r e s ,  t h e  a r t i f i c i a l  la n g u a g e  s c o r e s ,  X^ th©  

a n a l o g i e s  s c o r e s ,  an d  Xg t h e  o p p o s i t e s  s c o re s *

The c o r r e l a t i o n  fo rm u la  c o n ta in s  t h e  d a t a  n e e d e d  t o  

f i n d  b o th  m eans* The p a r t  o f  th e  n u m e ra to r  f o l lo w in g  th e  

m inus s ig n  i s  u s e d ;  HX^ d iv id e d  b y  JR g iv e s  t h e  f i r B t  m ean, 

a n d  d iv id e d  by H g i v e s  t h e  seco n d  mean* The s ta n d a r d  

d e v i a t i o n s  a r e  a l s o  fo u n d  d i r e c t l y  from  t h e  fo rm u la *  The 

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

d e v i a t i o n  and  th e  se co n d  r a d i c a l  y i e l d s  t h e  se co n d  s t a n d a r d  

d e v i a t i o n  when e a c h  i s  m e re ly  d iv id e d  by  N*

Th© d i f f e r e n t  sum m ations o f  d a t a  n e e d e d  f o r  t h e  

c o r r e l a t i o n  fo rm u la  w ere  o b ta in e d  by t o t a l i n g  t h e  f i g u r e s  

f o r  t h e  v a r io u s  s u b j e c t s  a s  fo u n d  on th e  c a r d s  f o r  th e  

i n d i v i d u a l  p u p i l s .  The ty p e  o f  c a r d  t h a t  was u se d  i s  shown 

on t h e  f o l lo w in g  p a g e . On t h i s  c a r d  i s  c o n ta in e d  t h e  f u l l  

B e t o f  c o m p u ta t io n s  f o r  o n e  p u p i l ;  i n  f i n d in g  th e
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p r e d i c t i o n  fo rm u la  f o r  " I n t r o d u c t io n  t o  B i o lo g i c a l  S c ie n c e "  

o n ly  th©  f i r s t  s e v e n  v e r t i c a l  co lum ns o f  f i g u r e s  a r e  u s e d .

From t h e  c a r d  ab o v e  I t  c a n  b e  s e e n  t h a t  t h i s  p u p i l  lia s  

s c o r e s  on t h e  p s y c h o lo g ic a l  e x a m in a t io n  o s  f o i l o n a s  c o o p le -  

t i o n ,  4 2 1 a r i t h m e t i c ,  2 6 ;  a r t i f i c i a l  la n g u a g e ,  3 7 1 a n a lo ­

g i e s ,  3 8 ;  and  o p p o s i t e s ,  6 3 .  The c r o s s  s c o r e  I s  2 0 5 . 

Im m e d ia te ly  f o l i o u i n g  t h e  s c o re  f o r  e a c h  p a r t  o f  t h e  t e s t  I s  

t h e  s q u a re  o f  t h e  s c o r e .  . I n  t h e  n e x t  co lum n I s  g iv e n  th o  

p ro d u c t  o f  t h e  c o m p le t io n  s c o ro  t im e s  e a c h  o f  t h e  o t h e r  

s c o r e s  i n  t h e  t e s t ;  t h u s  XpX ,̂ ( c o m p le t io n  t im e s  a r i t h m e t i c )



%b 1092» ' flie  n e x t  t h r e e  v e r t i c a l  co lum ns s u c c e s s iv e l y  g iv e  

t h e  c r o s s  ̂ -p ro d u c ts  w i th  t h e  a r i t h m e t i c ,  a r t i f i c i a l  la n g u a g e ,  

a n d  a n a l o g i e s  s c o r e s *  Thus* in ' t h e  v e r t i c a l  co lum n  h e a d e d  

a n a  we f i n d  X^X^ ( a n a l o g i e s  t im e s  o p p o s i t e s !  h a v in g  a  v a lu e  

o f  2294*

f h e  r e s t  o f  t h e  c a r d  i s  d e v o te d  t o  t h e  v a r i o u s  s u b j e c t  

g r a d e s  an d  t h e  c a l c u l a t i o n s  d i r e c t l y  c o n n e c te d  w i th  them * .■ 

F i r s t  o f  t h e s e  co lu m n s i s  t h e  m ®  h e a d e d  Xn% B S , w h ic h  i s  

f o r  t h e  s u b j e c t  1fI n t r o d u c t io n  t o  B io lo g ic a l  S c ie n c e *  f h e  

t o p  num ber* 4*7* i s  th e  g r a d e  r e c e iv e d  i n  t h e  s u b j e c t ,  b e in g  

t h e  a v e r a g e  o f  tw o B*# a n d  a  -G» Im m e d ia te ly  be low  t h i s  i s  . 

t h e  s q u a re  o f  t h e  g r a d e ,  a n d  th e n  t h e  p r e d i c t e d  g r a d e ,  w h ic h  

w as f i l l e d  i n  a f t e r  t h e  fo rm u la  h ad  b e en  w o rk ed  o u t*  fh en , 

f o l lo w  t h e  p r o d u c ts  of  t h e  g ra d e  t im e s  e a c h  s u b t e s t  a n d  

t im e s  t h e  g r o s s  s c o r e  o f  t h e  e x a m in a t io n  * f h e  o t h e r  co lum ns 

f o l lo w in g  t h e  o n e  h e a d e d  J n t  BS a r e - n o t  n e e d e d  f o r  t h e  

c a l c u l a t i o n  o f  t h e  p r e d i c t i o n  fo rm u la  f o r  ^ I n t r o d u c t i o n  t o  

B i o l o g i c a l  S c ience*1,. b u t  a r e  u s e d  s u c c e s s iv e l y  in, com M na» 

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

o t h e r . s u b j e c t  fo rm u la  s .  H e a d in g s  on  t h e  r e m a in in g  column.© 

r e f e r  t o  s p e c i f i c  s u b j e c t s  a s  fo llo w s.?  B ob , B o ta n y ;  g o o , 

Z o o lo g y ; P a y , P sy c h o lo g y ; BS f o b ,  B i o l o g i c a l  D iv i s io n  

A v e rag e  G ra d e ; I n t  -Hum.,. ^ I n tr o d u c t io n  t o  H u m a n itie s .;  F la *  

F o re ig n . L a n g u a g e s ; Hum f o b ,  H u m a n itie s  D iv is io n  A v e ra g e  

G ra d e ; 1 s t  3 S , I n t r o d u c t i o n  t o  S o c i a l  S c ie n c e ;  J u t  P S , 

I n t r o d u c t i o n  t o  P h y s i c a l  S c ie n c e ;  C he, G h e m is tx y ; H a t ,
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M a th e m a tic s ;  HBo, Home E co n o m ics; PS T o t ,  P h y s ic a l  S c ie n e e  

D iv i s io n  A v erag e  G ra d e ;  J o u ,  J o u r n a l i s m ;  an d  Ave S c o , a v e r ­

a g e  o f  a l l  g r a d e s  e a rn e d *  The c a r d  h a s  64  c a l c u l a t i o n s  i n  

a d d i t i o n  t o  t h e  12 o r i g i n a l  e n t r i e s ,  a n d  i s  a b o u t  a v e r a g e  i n  

t h i s  r e s p e c t*  H o i s in g e r ’s  S t a t i s t i c a l  T a b le s  f o r  S tu d e n ts  

i n  E d u c a tio n  an d  P sy c h o lo g y  222 w ere  u s e d  f o r  f i n d in g  t h e  

s q u a r e s  a n d  c r o s s - p r o d u c t s ,  and  a  c a l c u l a t i n g  m ach in e  was 

u s e d  i n  c h e c k in g  t o t a l s  o f  a l l  co lu m n s g iv in g  c r o s s - p r o d u c t s  

b e tw een  s u b j e c t  g ra d e s  a n d  s u b t e s t  s c o re s *

When a l l  t h e  w ork on  th e  c a r d s  f o r  t h e  i n d i v i d u a l  

p u p i l s  had  b een  c o m p le te d  t h e  t o t a l s  w e re  fo u n d  f o r  e a c h  

I tem  n e ed e d  i n  t h e  p r e d i c t i o n  w ork i n  " I n t r o d u c t i o n  t o  

B i o lo g i c a l  S c ience '**  The c a r d s  f o r  t h e  198 p u p i l s  r e g i e -
i

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

e a c h  o f  t h e  2 7  s e t s  o f  f i g u r e s  i n  t h e  f i r s t  s e v e n  co lu m n s o f  

t h e  c a r d s  w ere  found*  An a d d in g  m ach in e  w as u s e d  i n  t h i s  

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

n e ed e d  t o  m ake c h e c k in g  o f  a c c u ra c y  p o s s ib le *  The f o l lo w in g  

t a b l e  g iv e s  t h e  t o t a l s  o b ta in e d  f o r  th© s u b j e c t :

T0TAL3: INTRODUCTION TO BIOLOGICAL SCIIfNCE
~    N -  198

SCORE SQUARfc COM ARI ALA ANA iNT BS
SCORE 735*1
Bouare T 9W .1

62 00 220966 24436*6
ARI 1 4196 I l 6 l 3 6 146252 16358*4
AtA 3234§4 162130 28784*8
anA 1 ClL 5976... 262208 199942 X39S52 232622 2312t * 6
0PP hl0 5 6 4 369322 236182 424018 335498 4 1 4 9 2 .3
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The c o m p le t io n  o f  th e  t a b u l a t i o n  o f  t h e  t o t a l s  from  

t h e  c a r d s  f o r  t h e  198 s t u d e n t s  e n r o l l e d  i n  t h e  s u b j e c t  i s  

t h e  l a s t  s t e p  b e f o r e  c o r r e l a t i o n s  c a n  be  begun* From thee©  

t o t a l s  th e  s im p le  c o r r e l a t i o n s  n e e d e d  c an  b e  fo u n d . The 

c a l c u l a t i o n  s h e e t  f o r  ( c o r r e l a t i o n  b e tw een  I n t r o d u c t io n

t o  B io lo g ic a l ,  S c ie n c e  g r a d e s  a n d  c o m p le t io n  t e s t  s c o r e s )  i s  

g iv e n  on t h e  f o l lo w in g  p a g e .  The c a l c u l a t i n g  m ach in e  waB o f  

c o u r s e  u s e d  t o  c a r r y  o u t t h e  w ork in v o lv e d .  I t  i s  se e n  t h a t  

v e ry  l a r g e  f i g u r e s  r e s u l t  when raw  s c o r e s  a r e  used*  b u t  t h i s  

d is a d v a n ta g e  i s  c o m p e n sa te d  f o r  by t h e  i n c r e a s e d  a c c u ra c y  o f  

t h e  r e s u l t s  o b ta in e d  o v e r  any  o t h e r  m ethod  t h a t  m ig h t b e  

u s e d .

I n  o rd e h  t o  f i n d  t h e  m u l t i p l e  c o r r e l a t i o n  b e tw een  th e  

s c o r e s  on t h e  f i v e  s u b t e s t s  and  t h e  s u b j e c t  g ra d e s*  i t  i s  

n e c e s s a r y  t o  com pu te  th e  s im p le  c o r r e l a t i o n s  f o r  t h e  s u b je c t  

g ra d e s  w i th  r e s p e c t  t o  e a c h  s u b te s t*  and  a l s o  th e  s im p le  

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

T h is  i n v o lv e s  a  t o t a l  o f  15  c o r r e l a t i o n s ,  w hich  w ere  a l l  

w orked  o u t  cm fo rm s s i m i l a r  t o  t h e  one u se d  f o r  r^g,*

The r e s u l t s  o f  t h e  s im p le  c o r r e l a t i o n  w ork m u st b e  u se d  

a  num ber o f  t im e s  I n  t h e  s u b s e q u e n t p r o c e s s  o f  f i n d in g  

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

th e y  a r e  a l l  r e c o r d e d  on a  s e p a r a t e  s h e e t ,  i n  o r d e r  t o  make 

i t  e a s i e r  t o  r e f e r  t o  them  ( s e e  page  4 6 ) .  On t h e  same s h e e t  

a r e  fo u n d  th e  m eans, s t a n d a r d  d e v i a t i o n s ,  and  below  e a c h  

c o e f f i c i e n t  t h e  v a lu e  o f V l  -  f o r  t h a t  p a r t i c u l a r



CALCULATION OF THE SIMILE CORRELATION XVg
FOR INTRODUCTION TO BIOLOGICAL SCIENCE.

Kx  s  i n t  BS Xg «■ Cam

Z X X n  73 5 * 1  t X g  s  6200 s  2 4 4 3 6 .0

2987*1  220960  N = 198

*32 =
K CX jX g »

V ~ C z .x x )2 V  N21X2 2 - C 2 - X g f

198 s 2 4 4 3 6 .0 .. .....s . , 6200

V 59143918 -  540372.0 V43750O8O -  38440000

4838328  -  45 5 7 6 2 0 .0

V 51067*8  V  5310080
/

s  s g 6 *Q «  1 .1 4  280708  *
198  2 2 6 .0  3C 2 3 0 4 .4

* 2  s  2 3 0 4 .4  -  1 1 .6 4  
19 8

%  s  735*1  e  3*71 280708 s  *339
198 5 2 0 7 4 8 .3

*  6200  s  31*31
198
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b y  D u n lap  a n d  K u r tz  223»

I n  th e  c a l c u l a t i o n  o f  t h e  f i r s t  o r d e r  p a r t 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  t h e  r e s u l t s  o f  th e  s im p le  

c o r r e l a t i o n s  a r e  u s e d ,  The f o l lo w in g  fo rm u la  a p p l i e s s

I t  i s  s e e n  t h a t  t h e  tw o f a c t o r s  o f  t h e  d e n o m in a to r  a r e  t h e  

v a lu e s  p r e v io u s ly  e n te r e d  below  e a c h  c o e f f i c i e n t  o f  c o r r e ­

l a t i o n *  I t  i e  a l s o  s e e n  t h a t  t h e  tw o f a c t o r s  o f  t h e  &enom-

g iv e n  i n  t h e  n u m e ra to r*  S in c e  t h i s  r e l a t i o n s h i p  h o ld s  t r u e  

i n  a l l  t h e  p a r t i a l  c o r r e l a t i o n  fo rm u la s  u se d  In  th e  s tu d y ,  

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

fo rm u la  on  t h e  c a l c u l a t i o n  s h e e t s ,  s i n c e  t h e  v a lu e s  t o  b e

p a g e  i s  a  copy  o f  t h e  w ork  I n v o l v e d 'I n  t h e  c a l c u l a t i o n  o f  

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

f o r  t h i s  s u b je c t*  In  o r d e r  t o  m ake i t  e a s i e r  t o  r e f e r  t o  

t h e  r e s u l t s  I n  s u b s e q u e n t  c a l c u l a t i o n s ,  t h e  c o e f f i c i e n t s  o f  

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

b e lo w  t h e i r  r e s p e c t i v e  sy m b o ls , and  a r e  fo l lo w e d  by t h e  

V l  -  r 2  v a lu e s  f o r  e a c h  c o e f f i c i e n t *  O nly  t h e  2 0  f i r s t  

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

In  f i n d i n g  a  m u l t i p l e  c o r r e l a t i o n  in v o lv in g  f i v e

r 12 ~ ' r 13r 23
224

i n a t o r  a r e  t h e V T T T "  v a lu e s  o f  t h e  l a s t  tw o c o e f f i c i e n t s

u s e d  c a n  b e  s e e n  from  th e  n u m e ra to r  a lo n e *  The f o l lo w in g
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FOR INTRODUCTION TO BIOLOGICAL SCIIHCE.
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"FIRST PARTIAL COEFFICIENTS OF CORRELATIOlf 
FOR IRTRODTJCTIOF TO BIGLO&ICAL SCIEHCE ( C o n t .)
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^  f £ i  « " •  * 7 ®

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

s t a n d a r d  e r r o r  o f  e s t im a te  f o r  f i v e  v a r i a b l e s ,  and  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  m u st be  found*  W ith  t h i s

w ork  c o m p le te d  th© m u l t i p l e  c o r r e l a t i o n  a n d  t h e  p r e d i c t i o n

fo rm u la  o an  b e  com puted* The g e n e r a l  fo rm u la  f o r  p a r t i a l  

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

a  lo w e r  o r d e r ,  n  v a r i a b l e s ,  i s ;
225*

r1 2 .3 4 . . .H,a Tx2,3A5‘ • • " (n -lp g n .3 4 5 « . . (n-3L)

~^x ” r2l n .y i5 . . . ( n - l )  ' ^ x " rZS n .3 4 5 ...(n - l)

The fo rm u la  f o r  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 ,  n  v a r i a b l e s ,  

i s :
    2 2 6 .

° 1 . 2 3 . . . n s  ^ l^ 1"*r52 ^ 1- r i 3 .2 ^ 1"r l4 .2 3 ^ 1~rln .2 3 4 .. .(n -1 )

The fo rm u la  f o r  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  I n  te r ra s



5 0 4

o f  s t a n d a r d  e r r o r s  o f  e s t i m a t e  a n d  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 ,  n  v a r i a b l e s ,  i s ;

b _  r ,,>  ■7h _ ^ 1 * 2 3 4 .**nx?.54...n: JL
2 2 7

The o r d e r  o f  i n t e g e r s  i n  th e  s u b s c r i p t s  o f  t h e  

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

a l t e r e d ;  t h e  one t h i n g  t h a t  m ust b e  k e p t  I n  m ind i s  t h a t  

t h e  I n t e g e r s  b e f o r e  t h e  p e r io d  m ust n o t  b e  r e a r r a n g e d *  The 

i n t e g e r s  f o l lo w in g  th e  p e r io d  c an  be a r r a n g e d  i n  an y  m anner 

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

r e s u l t *  T h is  f a c t  i s  im p o r t a n t ,  s i n c e  by t h i s  re a r ra n g e m e n t 

t h e  num ber o f  p a r t i a l  c o r r e l a t i o n s  t o  be  fo u n d  c a n  be  

m a t e r i a l l y  re d u c e d ?  a l s o .  I t  m akes p o s s i b l e  a s  many d i f f e r ­

e n t  fo rm u la e  f o r  f i n d in g  t h e  m u l t i p l e  c o r r e l a t i o n  a s  one  l e s s  

th a n  th e  num ber o f  v a r i a b l e s *  T h is  f a c t  h a s  b e e n  made u s e  

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

c o r r e l a t i o n  h a v e  b e e n  m ade , s o  t h a t  a  f i n a l  c h e c k  o n t h e  

a c c u ra c y  o f  th e  w ork i s  p o s s ib le *  T he g r e a t e s t ,  d i f f e r e n c e  

b e tw een  t h e  two r e s u l t s  t h a t  h a s  b een  t o l e r a t e d  w i th o u t
?

m aking  a  r e c a l c u l a t i o n  i s  *002* T h is  am ount i s  i n  no  c a s e  

m ore th a n  o n e - t e n t h  o f  t h e  p ro b a b le  e r r o r  o f  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  i n  w h ich  i t  o c c u rs*

The g e n e r a l  fo rm u la  f o r  th e  c o e f f i c i e n t  o f  m u l t i p l e  

c o r r e l a t i o n  i n  te rm s  o f  p a r t i a l  c o r r e l a t i o n  c o e f f i c i e n t s *
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n  v a lu a b le s  1s t
2 2 8

The two fo rm s o f  t h e  fo rm u la  t h a t  h a v e  b e en  u s e d  i n  t h i s  

p ro b lem  a r e  shown on pag e  5 5 *

, The p r e d i c t i o n  fo rm u la  t o  be u se d  i n  f o r e c a s t i n g  t h e  

p ro b a b le  s u b j e c t  g r a d e s  c a n  be  w r i t t e n  o u t  from  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 *  The g e n e r a l i s e d  fo rm u la  ( m u l t i p l e  

r e g r e s s i o n  e q u a t io n )  i s :

The v a lu e  o f  0  c a n  b e  d e r i v e d  from  t h e  fo l lo w in g  e q u a t io n :

The f o l lo w in g  f o u r  p a g e s  c o n t a i n  t h e  a c t u a l  c a l c u l a ­

t i o n s  n e e d e d  t o  c o m p le te  t h e  w ork  o f  f i n d in g  t h e  p r e d i c t i o n  

fo rm u la  f o r . t h e  s u b je c t#  I n t r o d u c t i o n  t o  B i o l o g i c a l  S c ie n c e *  

I t  w i l l  b e  se e n  t t & t  t h e  d e n o m in a to rs  o f  t h e  p a r t i a l  

c o e f f i c i e n t  fo rm u la s  a r e  n o t  w r i t t e n  o u t  on t h e  c a l c u l a t i o n

I t  w as fo u n d  t o  b e  much s im p le r  t o  u s e  t h e  nom ograph 

i n  D un lap  and  K u r tz * s  “ Handbook o f  S t a t i s t i c a l  H om ographs,

i s  g e n e r a l l y  u s e d  f o r  t h i s  p u rp o s e .  The fo rm u la  f o r  f i n d in g

229

^ 1 2 * 3 4 * i * i r 2  b 1 3 ; 2 4 * ** ^ ln * 2 3 4 * * * ( n - l )  n
x + e*

2 3 0
f « Hf •
ln * 2 3 4 « •* (n—1 )  s

s h e e t s .

T a b le s  9 and  F o rm u la s” 2 ^ 1 # th a n  t o  em p lo y , t h e  fo rm u la  w h ich
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SEC01© PARTIAL COEFFICIENTS OP CORRELATION
FOR INTRODUCTION TO BIOLOGICAL SCIENCE (C o n t* )
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PGR- INTRODUCTION TO BIOLOGICAL SCIENCE*
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FOUR'S PARTIAL COEFFICIENTS OF CCRRILATIOn 
FOR IlJTRODUOTiCM TO BIOLOGICAL SC1ELGE.
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STAHDft-RD ERRORS OF ESTIMATE FOR 
INTRODUCTION TO BIOLOGICAL SCIENCE ( C o n t . )
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th e  prob-b lc e r ro r  fo lX xis:

2  23S
Kg:-;

' " - f c r

l-*»H”' l  Q VfiKg
«,*#* .*—*•** >—£"£< v+mytfLr **Jfc2v«<*r.

!itiO p r o b a b le  erro r,-, fo u n d  toy e i t h e r  Tiotbob* i b  4 .0 3 0 .  ThQ' 

c o o ff io lo a t o f m u ltip le  c o r re la t io n  cast thuc too c r i t t e r  

*607 ± *031

tolio a tcp ifica n co  o f th e  probable e rro r  io  th a t  i t  

in d ic a te s  t i e  H a l to  r i i h i u  which c c c f ile io a t- i  fo r e ibu r 

aerrsX* t i e r s  baaed on an equal micber in  th e  aauc smb^oot 

a rc  lil'io ly  to  f a l l • ihanoea a re  oven th a t  in  a ooccml 

c o r re la t io n  the  valu<„ of -̂ 2*23435 ^ottlO. no t u i f f o r  £i»om 
#60? toy wore than -4.050*

The value of 0 fo r th e  prodic t io n  formula nuot too found 

befo re  Isd&vi&usl Q&c&ao can bo p re d ic te d . toy oebctitutoino 

in  the formula riv en  on pa$© 51,> th e  fo llouirp : equation  can 

too cot up*

0 s  3*?X -  .Q-!:6n31*31 4  .003 s  21.19 -  .020 x 36.80 » 

.011 x 30.10  + .005 ;: 53*86 

*ho value found tv ?  0 l a  1.631* The p red ic tio n  fom ula*  

ultfe t h i s  value fo r 0, boo one os

1 L , a •043'k « *035^ 4 *02©to 4 *01&W -  *33&k 4 1.631*

By r a f c r r ln a  to  th e  s tu d e n t 's  grado ca rd  on page 41 th e  

method o f applying the  form ula becomes c le a r * ?or ttoa
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student whoso grades and t e a t  scores a re  given on th is  card  

th e  c a lc u la tio n  of a p red ic ted  grade in  In troduc tion  to  

B io lo g ica l Science re so lv es  i t s e l f  in to  the follow ing 

computation when th e  c o r re c t  s u b s ti tu tio n s  a re  made in  the  

formulas

Xx *  .0 4 6  x  42 -  .0 0 5  x  26  + .0 2 0  x  37 + *011 x 38 -

.006 x 63 + 1.631*

The re s u lt in g  p red ic ted  grade i s  4 .1 ;  th ic  is  .6  o f a 

l e t t e r  grade lens than th e  a c tu a l grade rece iv ed . Tor th i s  

p a r t ic u la r  studen t b e t te r  p red ic tio n s  were made in  a l l  

o ther sub,1 ac ts  in  which he was e n ro lle d .

Tiie probable e r ro r  o f th e  predictecl score i s  most 

e a s ily  found from a  Dunlap-Kurts ta b le  fo r  converting the  

p rev iously  c a lc u la te d  ataridard e r ro r  of estim ate to  a 

probable e r r o r .  I t  can a lso  be found from th e  follow ing 

form ula:

233
*  h .23456

By tilthei' method th e  probable e r ro r  o f any estim ated  score 

in  In tro d u c tio n  to  B io lo g ica l Science i s  £ .611 . The d i f f e r ­

ence between the  a c tu a l and the  p red ic ted  grade should no t 

exceed th is  amount in  more than 5Q^ o f th e  c a se s . In o th er 

words, th i s  formula should make p ro d ic tio n s  th a t  w il l  be 

le s s  than tw o -th ird s  o f a l e t t e r  grade d i f f e r e n t  from th e
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g ra d e  a c t u a l l y  r e c e i v e d ,  i n  th e  c a s e  o f  a b o u t  h a l f  o f  t h e  

s tu d e n t s  f o r  whom p r e d i c t i o n s  a r e  made* S t a t i n g  i t  a  l i t t l e  

d i f f e r e n t l y ,  e a c h  s tu d e n t  h a s  a  50^  c h a n c e  o f  g e t t i n g  a  

g ra d e  t h a t  d o e s  n o t  d i f f e r  from  t h e  p r e d i c t i o n  m ade f o r  him  

by m ore th a n  i « 6 l l  o f  a  l e t t e r  g ra d e *  The f o l lo w in g  t a b l e  

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

num ber o f  p ro b a b le  e r r o r  l i m i t s  from  t h e  p r e d i c t e d  g rad e >

PERCENTAGES OF CHANCES OF SCORE 
•BEING WITHIN CERTAIN PROBABLE ERROR LIMITS* 

{D avid  S e g e l  2 3 4 )

r r o b a b i e  
e r r o r  u n i t s

P e r c e n t  o f  
c a s e s

fe ro b a b ie  
e r r o r  u n i t s

P e r c e n t  o f  
c a s e s

-  *5 2 6 -  3*0 96

-  1 * 0 50 -  3 .5 98

-  1*5 6 9 -  4 . 0 9 9 .3

-  2 * 0 82 -  5*0 99*96

-  2*5 91

The p r e d i c t i o n  fo rm u la  w as a p p l i e d  t o  a l l  th e  p u p i l s  

who to o k  th e  s u b j e c t  i n  1936-37*  an d  a l s o  t o  a l l  t h e  p u p i l s  

i n  t h e  sa m p lin g  o f  t h e  f re sh m a n  c l a s s  o f  1 9 3 7 -3 8  who w ere  

e n r o l l e d  i n  t h e  s u b je c t*  T h is  sa m p lin g  w as m ade on t h e  

b a s i s  o f  e v e ry  f i f t h  f re sh m a n  e n r o l l e d *  The p r e d i c t i o n s  

w ere  m ade fro m  t h e  t a b l e  o n  pag e  1 9 3 , w h ic h  w as d e r iv e d  from  

t h e  p r e d i c t i o n  fo rm u la  f o r  t h e  s u b je c t*

The c h a n c e s  o f  f a i l u r e  o r  s u c c e s s  i n  t h e  s u b j e c t  c an  b e  

p r e d i c t e d  by  th e  u s e  o f  t h e  p ro b a b le  e r r o r  o f  e s t im a te *  The
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g r a d e  t h a t  a  p u p i l  s h o u ld  a t t a i n  t o  be  c l a s s i f i e d  a s  

s u c c e s s f u l  i s  C, s in c e  a n y  g ra d e  lo w e r  th a n  t h i s  r e s u l t s  i n  

a  n e g a t iv e  g r a d e  p o in t*  a n d  t o  g r a d u a te  fro m  M ontana S t a t e  

U n iv e r s i ty  a  s tu d e n t  m ust s e c u re  a s  many g r a d e  p o i n t s  a s  

c r e d i t s *  The d e v i a t i o n  o f  t h e  e s t im a te d  g r a d e  o f  an y  p u p i l  

from  a  C g r a d e  i n  te rm s  o f  t e n t h s  o f  t h e  p r o b a b le  e r r o r  o f  

e s t im a te  i s  a  c r i t e r i o n ’ f o r  p r e d i c t i n g  t h e  c h a n c e s  o f  

s u c c e s s  o r  f a i l u r e *  The t a b l e  on p ag e  207 i s  t h e  r e s u l t  o f  

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

The p r e d i c t e d  g ra d e  f o r  th e  p u p i l  w hose c a r d  i s  g iv e n  

on p ag e  41  i s  4 .1  i n  I n t r o d u c t io n  t o  B i o l o g i c a l  S c ie n c e *  

R e f e r r in g  t o  t h e  t a b l e  on page  2 0 7 , i t  i s  s e e n  t h a t  t h i s  

p u p i l  h a s  a  4 5$  ch an c e  o f  f a l l i n g  an d  a  55$  c h a n c e  o f  b e in g  

s u c c e s s f u l  i n  t h e  s u b j e c t s  somewhat b e t t e r  th a n  an  even  

c h a n c e  o f  m a in ta in in g  a  C g ra d e  i n  t h e  s u b je c t*

The v a r io u s  m a th e m a tic a l  r e s u l t s  fo u n d  i n  C a lc u la t in g  

t h e  m u l t i p l e  c o r r e l a t i o n  an d  p r e d i c t i o n  fo rm u la - f o r  th e  

s u b j e c t  c a n  b e e t  b e  a n a ly z e d  by su m m ariz in g  t h e  v a r io u s  

r e l a t e d  f i g u r e s *  Prom t h e  f o l lo w in g  t a b l e  i t  i s  se en  t h a t  

th e  mean g ra d e  i n  th e  s u b j e c t  i s  3*71*. som ew hat be low  a  C, 

an d  t h e  s t a n d a r d 'd e v i a t i o n  i s  1 .1 4 *  M eans f o r  t h e  e u b te s t a  

o f  t h e  p s y c h o lo g ic a l  e x a m in a t io n  a r e  a b o v e  t h e  n a t i o n a l  

m ed ian s  i n  c o m p le t io n ,  a r t i f i c i a l  la n g u a g e ,  a n d  o p p o s i t e s ,  

a n d  c o n s id e r a b ly  below  th e m .in  , th e  o t h e r  tw o s u b t e s t s *

S im p le  c o r r e l a t i o n s  b e tw ee n  th e  . s u b j e c t  g rad es> ,an d  t h e  

s u b t e s t s  v a ry  from  *539 f o r  c o m p le t io n  t o  *295 In
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MEANS AND' STANDARD DEVIATIONS OF GRA DBS AND TESTS
FOR THE 1 9 3 5 -3 7  INTRODUCTION TO BIOLOGICAL SCIENCE CLASS*

*» • * ‘ ' '' ' ’ • •

- s m E ’~ S .  D. SCORE MEAN d1. D.

h 3*71 1 .1 4 X4 3 6 .8 0 1 6 .7 2

*2 31*31 1 1 .6 4 *5 3 0 .1 8 1 0 .5 0

* 3 21*19 11*72
X6

53*86 19*98

a r i t h m e t i c *  However* th e  a r t i f i c i a l  la n g u a g e  s u b t e s t  i s  th e  

m o st s i g n i f i c a n t  i n  m aking  p r e d i c t i o n s *  a s  se e n  fro m  t h e  

f o u r t h  p a r t i a l  c o f f e c l f e n ts  o f  c o r r e l a t i o n *  i n  w h ich  t h e  

e f f e c t s  o f  t h e  o t h e r  s u b t e s t s  h av e  b e e n  e l im in a te d *  I t  h a s  

a  c o e f f i c i e n t  o f  *297 a s  com pared  w i th  a  f o u r t h  p a r t i a l  

c o r r e l a t i o n  f o r  t h e  c o m p le t io n  t e s t  o f  *281* The lo w e s t  

f o u r t h  p a r t 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  i s  f o r  t h e  a r i t h ­

m e tic  - s u b t e s t ,  b e in g  o n ly  - .0 4 8 *

CORRELATIONS BETWEEN INTRODUCTION TO BIOLOGICAL SCIENCE
GRADES AND SUBTESTS OF THE THURSTONS EXAMINATION*

*  • -

SIMPLE CORRELATIONS
■ % *3 X4 *5 X6

: ...X3....... •539 .2 9 5 .4 5 9 •396 .4 2 1
Xg .5 5 0 .4 1 3 *530 .7  69

* 3 { .1 9 9 •517 *220

X4 •366 e CD

H .3 2 8

P .  E . r a n e e  s  * .0 1 9  t o  ± .0 4 6



COrtRELATIOwS BlStfSEJ IBTRODUCtflOI'I TO BIOLOGICAL SC I  MICE 
GR4DHS ADD 3UBTB3T3 OF TUli 'KIUM OtlE E3CAI1IEATIOT! ( C a n to )

FIR S? PAHfXAL CORREIATXOriS
} «  1 ■ -  
| " X 3 . 2 ~

;  t“ X 4 . 2 S

. 0 0 0 w v  3

3 5 * 2
•  3 X 8

"V* 21
1 2 . 4 •452 ; " 2 5 . 4 -

• 4 4 7

. 3 0 8
^ 3 6 . 2 8

* » . 3 B 0
P 1 3 * 4 S

. 2 3 4
F 2 6 . 4 S

* 7 X 5

| S  X 5 . 2 n

* P X 6 . 2 S

* 1 5 5 t* s 
4 5 * 2

. 1 9 0
* 1 5  . 4 S

. 2 7 6
" 3 5 « 4 s

. 4 8 7

* 0 0 1 y46-*2* * 2 7 6
* 1 6 . 4 “

• 2 5 9
s >3 6 . 4 S a i®i

! '“ 3 4 . 2 °'f----- -----------

- . 0 0 4

.................
F 5 6 . 2 S

» . X 4 5
^ 2 3 . 4 "

. 5 2 4

..........
2 5 6 ® 4 =

. 1 8 7 L
1

P .  E . ,  r a n / s o  s ± . 0 2 4  t o  ± . 0 4 8 --------- 1

“14.23s •306 |
p56«23S - •0 3 9

p15.23g •164 1I fX2 *34S *374

p 16.23- .001 1
fl P15*34S .191

r 45.23s .202
j] ^1 6 .34s •234

r 46 .23 —
.297 *25.34s .258

BECORD PARTIAL C0B5SLAPX0E3

,  16*45**
Po 2 .  rim n e  s  Ac023. t o  * .6 4 8
II. I L' lllWII — *? "ill la w  I im wniwin ■■ r  ■!

" 2 6 .3 4 “ 

F56*54‘ 

^12 .4 5 ” 

F13*45

»75Q j s?, 
. 1

■ Hug}

2 ^ .4 5 “
r ,26.45*

*359? s?*36 .45*

*392

•7X8

.063

«9» #119

d
F X 4 . 2 3 6 S  * 3 2 2

P 1 5 * 2 3 6 S  

p 4 5 . 2 7 , 6 s  * 2 2 3 v

k«\x* a**jj w v iU ia -^ M  a

* 1 2 . 3 4 5 ®  * ^ 4 2  

“ • 1 6 . 3 4 5 =  * 2 “ J  

* 2 6 . 3 4 5 s  * 7 5 5  -

ViiM

^ 1 2  , 2 S 5  1 

“ 2 . 3 * 4 5 6 “  • 1 0 ! i  !

'  ! ? 2 5 . 4 5 6 3

P .  E ®  E c n r s D  s  * ® Q 2 X  t o  * . 0 4 7

uJi'-ASI*. _Z0tE7H PARfXAL CORRHAfiOES

.̂ 12 . 3456s  •281 I .^ i4s2356'® *297 

^ 1 3 .2 4 5 6 s  ~ sCl-8 F25®2346s  ®X01
Po a .  r a m e  a  £ .0 4 4  t o

r X6 . 2345s  

(%§

•*.072

UUL7XPLE CORRELAfSQII
R•X.2 3456s  ^1*45632” *607 P • S . s  ^.030

R X . 2 3 4 5 6 ® ^ 1 . 2 3 6 4 5 s  ° ^ 0 8  S e  s



62*

T he f o r e c a s t i n g  ©f f i d  ency  o f  t h e  fo rm u la  d e r i v e d  c a n  

h e  fo u n d  by c a l c u l a t i n g  t h e  c o e f f i c i e n t  o f  a l i e n a t i o n

a n d  u s i n g , . I t  i n  th e  f c im u la  f o r  f l r d l n g  th e  .p r e d i c t i v e ,  v a lu e  

a s  a  p e r c e n t ,  t h i s  b e in g  .
•i . '  *

2 3 6
E •  1  -  K .

« » • '  •

The c o r r e l a t i o n  c o e f f i c i e n t  t o  b e  u s e d  i s  t h e  *4.*23456 

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

h a s  b e en  p e r fo rm e d • From' th e  m u l t i p l e  c o r r e l a t i o n  o f  *607 

t h e  p r e d i c t i v e  v a lu e  o f  t h e  fo rm u la  i s  fo u n d  t o  be  21$*

The e f f ic ie n c y  in  percen tages fo r  v ariou s c o r r e la tio n  

c o e f f i c i e n t s  I s  g iven  in  th e  fo llo w in g  ta b le s

THE RELATION BET.YEEN THE CORRNLATIGR COEFFICIENT 
AND, THE PERCENT OF FORECASTING EFFICIENCY# .

COEFFICIENT . PERCENT • . . '(JdiFFICilE^T PERCENT

1 0  .. • *  * ■. 8 5 2 4

20 2 to 2 9

30 5 75 34

4 0

5 0

8

; 13

80

85

4 0

47

5 5 16 90 5 6

60 20
♦ 95  . m

The p red ic ted  grades fo r  th e  two groups o f  stu d en ts
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p r e v io u s ly  m e n tio n e d  a r e  c l a s s i f i e d  a n d  co m pared  w i th  t h e  

a c t u a l  g r a d e s  i n  t h e  f o l lo w in g  t a b l e s *  The f i r s t  o f  t h e s e  

co m p ares  t h e  g r a d e s  r e c e iv e d  w i th  t h e  g r a d e s  p r e d i c t e d *

COMPARISON OF ACTUAL AND PREDICTED GRADES 
IN INTRODUCTION TO BIOLOGICAL SCIiHCii 

M. S .  U. F resh m en , 1936 -37*
( P e r c e n ta g e s  b a s e d  on  t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

T R E D fct-l
ED GRADE: ACTUAL GRADE

0- 1*5
E

1 * 6 -2 * 5
D

2 * 6 -3 * 5
C B 

3 * 6 -4 * 5  ; 4 * 6 -5 * 5
A

5*6—6*0
r  I
5 * 6 -

'1
( 5 ^ 1

i
(50%)

B
4 .6 - 5  .*5

4
....- ( M s f i - n a % ± . . .

1 6
_ 1 4 6 ^ X _ a m

■ i f  
3 * 6 -4 .5 ( ¥ ) M )

W
( 19%) (26JQ

2
(2j11

2 #6- 3 .5
6

( f )
s&

(16%)
— w t  —

(33%)
26

(36%)
4

(6%) t l s O

1 * 6 -2 .5 &5%) l & H l .
h

( m i
1

m m
F

0  -1 * 5
L ..................... i '8  o f  198  {4QS&1 r e c e iv e d t r a d e s  p r e d i c t e d  f o r  them

From t h e  a b o v e  t a b l e  i t  i s  se e n  t h a t  40% o f  t h e  s tu d e n t  

g ro u p  i n  t h i s  s u b j e c t  r e c e i v e d  t h e  l e t t e r  g ra d e  t h a t  was 

p r e d i c t e d  f o r  them * O nly  2 9  (2$%) o f  t h e  s t u d e n t s  w i th  a  

p r e d i c t e d  g r a d e  o f  C o r  b e t t e r  f a i l e d  t o  g e t  a t  l e a s t  a  C*

O f t h e  s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  t h a n  a  C, 4 9  (6 1 ^ )  

f a i l e d  t o  s e c u r e  th s  t  h i g h  a  g r a d e ,  an d  o n ly  f i v e  s tu d e n t s  

i n  t h i s  p r e d i c t i o n  ra n g e  s c o re d  h i g h e r  t h a n  a  C*

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

ed  g ia d e s  i n  te r m s  o f  t h e  p ro b a b le  e r r o r  o f  e s t i m a t e ,  w h ich  

f o l lo w s ,  show s t h a t  109 ( 55$ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d
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COMPARISON OP ACT.WIS AM) PREDICTED GRADES IH INTRODBCTIC® 
TO BIOLOGICAL SCIE&CE* SAMPLING OF MSU FHESH&HM, 1 9 3 7 * 3 8 . 

( P e r c e n ta g e s  b a se d  on t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

PHEBlbT- 
ED GRADE ACTUAL GRADS

F  ~ 
0 -1 * 5 1 .6 - 2 .5

D
2  *6-3*5

■ 0 
3 .6 - 4 * 5 4 * 6 -5 * 5

■ A 
5 * 6 -6 * 0

k
5 . 6 -

" ’&■
4 * 6 -5 * 5 ( i m g )

G
3*6-4*5

• • 1 '

D
2 .6 -3 * 5

2
; i2 2 ) -  < 41^1 i m

1 .6 -2 * 5 (33& L (67%)
F

a .. - i * 5
_  2 S . .9 X J (4 (44&. r e c e iv e d  g ra d e s  p r e d i c t e d  f o r  the®

s t u d e n t s  w i th  a  p r e d i c t e d  g ra d e  o f  0 o r  b e t t e r  f a i l e d  t o  g e t  

a t  l e a s t  a  0 ,  a n d  n o n e  o f  th S s e  s t u d e n t s  f a i l e d *  O f' t h e  

s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  th a n  a  0 ,  1 0  (5 0 $ )  f a i l e d  t o  

s e c u r e  t h a t  h ig h  a  g r a d e ,  a n d  o n ly  1 \5% ) o f  t h e s e  s t u d e n t s  

s c o r e d  h i g h e r  t h a n  a  C*

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

g r a d e s  i n  te rm s  o f  t h e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  w h ic h  

f o l lo w s ,  shows t h a t  17 (5 0 $ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  no  

m ore th a n  one  u n i t  (#6  l e t t e r  g r a d e )  from  t h e  p r e d i c t e d  

g r a d e s  |  29  {&?%) o f  t h e  g r a d e s  d i f f e r e d  from  t h e  f o r e c a s t s  

by  n o t  m ore th a n  tw o p r o b a b le  e r r o r  u n i t s .  O nly  on© s t u ­

d e n t ,  w hose g r a d e  was a  B , v a r i e d  m ore th a n  t h r e e  u n i t s  from  

th e  p r e d i c t e d  g r a d e .  I n  t h e  D r a n g e  8  (£950. o f  t h e  s t u d e n t s  

v a r i e d  n o t  m ore t h a n  o n e  u n i t  from  t h e i r  p r e d i c t e d  g ra d e s *



DEVIATION OP INTRODUCTION TO BIOLOGICAL SCIENCE
g r a d e s  m m  p r e d i c t e d  u m :p m *

I n  te rm s  o f  PE' . s ± * 6 l l*  Sam pling# MSU F re s te isn *  1 9 3 7 -3 8 ' 
t P e t f c o n t s f l s  'b a s e d .o n  t o t a l s  f o r  e a c h  g r a d e )

j&E&tjjr kk- 
GEIVH) ■■

DLViATiOHS IN ]?RQB/lB3 ...
♦5 +4 _ ->*3 _ *2 *1 ..■ -2 . - 3 .  . —4 -51 A * 

B♦ 6 -6 .0  1 - ■ .

r »■'. '■ T 11 ",!
14 *6-5  *5 .' ■ Q , 
!3 .6 - 4 .5

'£
iaat). J3&&L (5 0 ^ 1D

2 «;6—3*5
i

<n£)
E

1*6-2*5

0 —1*5
jg r 

iioo&
TOTALS "  1 ’ 

K % \
f t ri 

0 2 ^ )
i ?  ’

r»>
*

U
H

*V (<#> — — J
■i



C0RR2LATI0H8 AMD FORMULAS FOR SPSCIFIC SUBJOTS.

T he p r o c e d u r e s  u eed  I n  t h e  c a l c u l a t i o n  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  a n d  p r e d ic t io n * f o r m u la s  h a v e  b e e n  t h e  same T o r  

a l l  s u b j e c t s .  The d e t a i l e d  o u t l i n e  o f  t h e  s t e p s  in v o lv e d  i n  

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

g iv e n  f o r  I n t r o d u c t io n  t o  B i o lo g i c a l  S c ie n c e .  F o r  a l l  o t h e r  

s u b j e c t s  m e re ly  t h e  sum m arized  r e s u l t s  o f  t h e  e s s e n t i a l  

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

T h e re  w ere  161 s t u d e n t s  e n r o l l e d  i n  B o tan y  fro m  t h e  

fre sh m a n  c l a s s  o f  1 9 3 6 -3 7 •  The mean g ra d e  i n  t h e  s u b j e c t  I s  

3 * 78 , som ew hat be lo w  a  G> w i th  a  s ta n d a r d  d e v i a t i o n  o f  1 .0 9 *  

M eans f o r  t h e  c o m p le t io n  a n d  a r i t h m e t i c  e u b t e s t s  e x c e e d  t h e  

n a t i o n a l  m ed ian s  by 2  a n d  4  p o i n t s  r e s p e c t i v e l y ;  i n  t h e  

o t h e r  t h r e e  t e s t s  t h e  m eans a r e  l e s s  th a n  th e  n a t i o n a l  

m e d ia n s , t h e  v a r i a t i o n s  b e in g  a s  f o l lo w s :  a r t i f i c i a l  l a n g ­

u a g e , 9  p o i n t a ,  a n a l o g i e s ,  4  p o i n t s ,  an d  o p p o s i t e s ,  3*5 

p o in ts *

I im m  AMD STANDARD DEVIATIONS 
OF GRADES AND TESTS f o r  1 9 3 6 -3 7  BOTANX C1ASS

T s r a m r " " " T B s n r ^ 3* Dm $$3& gn .-r s u l  : S . D.

x i 3 .7 8 1 .0 9 *4 2 6  *11 1 3 .8 0

*2 3 3 .9 0 1 0 .1 4 *5 31*70 1 1 .1 8

2 8 .4 5 1 1 .6 6
X« 4 7 .0 0 1 8 .8 8

S im p le  c o r r e l a t i o n s  fo u n d  b e tw een  g r a d e s  a n d  e x a m in e -
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t i o n  -ac-ore3 arc* r a t h e r  low  f o r  t h i s  g ro u p *  The h i g h e s t  

c o r r e l a t i o n  I s  w i th  th e  a r i t h m e t i c  s u b t e s t  { * 4 1 2 ) , an d  t h e  

lo w e s t  I f. w i th  t h e  a n a l o g ie s  s u b t e s t  (* 2 0 5 )* By r e f e r r i n g  

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

t h a t  t h e  a r i t h m e t i c  s u b t e s t  h a s  t h e  g r e a t e s t  and  t h e  

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

p a r t i a l  c o r r e l a t i o n s  b e in g  >272 a n d  *0 2 5 , r e s p e c t i v e l y #

G Q IttM JiV X m  B2T3I&3J BOTAIK GRADES 
A m  SiJBTESTS OF THE THHHSTOSE •J3XAUIHiTICH*

SIMPLE GORRî LATIOHS.
* 2 * 3 X4 % V

*358 *4 32 ♦338 *205 *290

*8 *408 *415 .4 2 2 •6 1 6

X3 *400 •366 •326

X4 *449 *470

3% •3 3 0

P. JS* r a n  1?id *  * .0 3 2  t o  *#050

FIRST PARTIAL C0HH1L ftlSOI?b

?1 3 * 2 * *312 r 35*2* .2 3 4 * 1 2 .4 * .2 5 4 r 2 5 .4 * *290

* 1 4 .2 * .2 2 3 * 3 6 .2 * .1 0 4 * 1 3 .4 * .3 2 1 r 2 6 .4 * *524

r 1 5 # 2 - *064 ♦332 r 15*45 •0 6 3 r 35#4s •227

*16  . 2 s •0 9 4 **46*2* *299 r l 6 . 4 * .1 5 8 r 36*4s •1 7 0

*%34*2ss *278 r 5 6 . 2 = ♦098 r 2 3 .4 “ .2 9 0 * 5 6 .4 * *151

P . 15. r a n g e  s £ •0 3 8  t o  * .0 5 3
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00ISIELATICS3 ORiDIB
AHB SUBTBSTS OF THE THtEiCTOBE IKAilXIJATICK (O o n t .J

SSCOI© PARTIAL CORRtLATIQRO

**14.23® *14^

**15 *23® ” *001

* 1 6 .2 3 *  *0^5 

r 4 5 *23s  •2€>6

r 4 6 .2 3 s  *282

*56.23®

* 1 2 .3 4 s  *178 

* 1 5 .3 4 *  ~*001 

**16.34* *3 ,i l

*2 5 . 34*  *2 4 0

^ 2 8 .3 4 *  *504 

* 5 6 .3 4 *  *X1?  

* 1 2 .4 5 *  ^

r 13*45=

* 1 6 .4 5 *  *15G

r 2 3 .4 5 s  # 2 4 i 

* 2 6 .4 5 "  *50^  

r 3 6 .4 5 s  *141

- .... -........ .....-......... . K...r a n g e  * ;j* .0 3 8  t o  * .0 5 3  _...................................

THIRD PARTIAL GORRELATIQKS

r l4 .2 3 6 *  ^

**1 5 . 236*  " * ° ° 6

r 45*236* •2^

* 1 2 .3 4 5 *  *184  

**16.345* # i:t2  

**261345* *W

*12.456®  *2 0 i  

r 1 3 .4 5 6 = •3 0 *

**2 3 . 456® *19*
P . 2 .  r a n g e  a  4 .0 4 0  t o  4 .0 5 3

FOURTH PARTIAL CQuTUXATjEOHL

p 1 2 .3 4 5 ‘6*  *15X  

r 13*2456* *2 7 2 .

**14.2356® *144 

**15.2346® r * 046

**16.2345* #025

1 P .  2 .  rang©  «  4 .)m  4o_*sQ 63L______ _ . ....., ™ J

ROLTIFLF OORRiXATION

R1 123456* El . 45632* .4 8 4 P . E . s  t . 0 4 1

^ . 2 3 4 5 6 *  E1.23645® .4 6 3 P • ii • 5  j f c .0 4 l

The m u l t i p l e  c o r r o l a t l o n  fo u n d  (* 4 8 3 ) i n d i c a t e s  t h a t  

t h e  fo rm u la  w i l l  h a v e  a  f o r e c a s t i n g  e f f i c i e n c y  o f  a b o u t  12% • 

T he p r e d i c t i o n  fo rm u la , b a s e d  on 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  g iv e n  i n " t h e  f o l lo w in g  t a b l e  i s *

> k
Xx 5  . 020X2 + . 027X3  *  . 013X4  -  . 005X- + *002X6  4  2 .0 5 9 *  ..



T O *

CSyiEDAED ERRORS OF E fJTim Ti: AH9 
PARTIAL REGRESSION COEFFICIENTS FOR BOEAET .

<*“1 .2 3 4 5 6 s  *96  

*2 * 13456* 7*57

<0 •12456s  9 *72  

.^A* 12 356s  H * 00i * * *

^  5 •12346s  * -
^ 6 .1 2 3 4 5 *

b 1 2 .3 4 5 6 s  •02°  

b13*2456S *027

b l4 .2 3 5 6 S #015 

, b 15*2346s  ~ '° ° 5

b 1 6 .2 3 4 5 *
C *  2 .Q 59

P • ^ * e s t"  i*® 40

The r e s u l t s  o f  t h e  p r e d i c t i o n s  m ade f o r  1 9 5 6 -3 7  

f re sh m e n  e n r o l l e d  i n  B o ta n y  a r e  sum m arised  i n  t h e  f o l lo w in g  

t a b l e *  I t  i s  s e e n  t h a t  39f> o f  t h e  s t u d e n t s  r e c e iv e d  t h e

COL1PARISOE OF ACTUAL AND PREDICTED • GRADES 
IB BOTAif/. u .  S . - U .  F resh m en , 1936-37 '*  

( P e r c e n ta g e s  b a se d  on t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

P R E D iC T -
EB GRADE ACTUAL GRADE

Q rl.5 .
V

1 * 6 -2 .5
0

2 *6-3*5
C

3 * 6 -4 * 5
fe

4*6—5*5
A ■ 

5 * 6 -6 * 0

5 * 6 -  ...
i

..  (1003).
6

4 .6 - 5  *5
* -

. (7£),
9

(6 5 5 0 .....
S'-

r (14/-.}
2

(1 4 $ )■ J " Vjj ■

1 * 6 -4  *5
,,J ’ * * ’■ 

! |S )
4

....... ( | 0 (5 tfO
2 1  ■'■■■ 

....(2 g ro t i g )  ,
D

2*6-3*5 (12 ',) _ ..... (13^3
I S

(3Q2J _ (3 5 S ) < io£>
E ' 1 

1*6—2 #5
w

0 - 1 . 5
- 6 3  o f  161  ( m i r e c e iv e d t r a d e s  p r e d i c t e d  f o r  them

g r a d e  p r e d i c t e d  f o r  them * Only 22 {22$ )  o f  t h e  s tu d e n t s  

w i th  a  p r e d i c t e d  g r a d e  o f  C o r  b e t t e r  f a i l e d  t o  g e t  a t  l o a a t



? 1 .

a  0* O nly 3 (3 $ )  o f  t h e  f o r e c a s t s  o f  0 o r  b e t t e r  r e s u l t e d  

i n  f a i l i n g  g ra d e s *  Of t h e  s tu d e n t s  w i th  p r e d i c t i o n s  lo w e r  

th a n  a  0 ,  33  (5 5 $ )  f a i l e d  t o  s e c u r e  t h a t  h ig h  a  g r a d e ,  an d  

o n ly  6  (1 0 ^ )  o f  th e  s t u d e n t s  i n  t h i s  p r e d i c t i o n  r a n g e  s c o r e d  

h i g h e r  t h a n  a  0*

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

g r a d e s  i n  te rm s  o f  t h e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  w h ich  

f o l lo w s , ,  shows’ t h a t  9 0  {56/5) o f  t h e  a c t u a l  g r a d e s  v a r i e d  

h o t  m ore th a n  one u n i t  {*65 l e t t e r  g r a d e )  from  t h e  p r e d i c t e d  

g ra d e s *  I n  134 (8 3 ^ )  o f  t h e  c a s e s  th e  a c t u a l  g r a d e s  v a r i e d

m fr lA T im  OF BOTMIY GRAPHS FROM FltSDICTED GRADES*
I n  t e r n s  o f  f l l e g^***648* IS* S* U«, F resh m en , 1 9 3 6 -3 ?  

( P e r c e n ta g e s  b a s e d  o n  t o t a l s  f o r  e a c h  g r a d e )

qhAd s  h i*/* 
CHIVED*

D EV IA TIO N  Li IT,’ PROBABLE ERROR UK I T S
+ 5 + 4 . + 3 ............. ♦ 2 ± 1  - 2 . - 3 ...... - 4 - 5, , , 

5  *6 —6 * 0
a

( 3 3  $ 1

■ **in 111 1 

( 3 3  M
1 ...........

( 3 3 . J ]

4 *6 - 5 * 5
1  ' ' 

J 3 $ l J t ? M )
1 5

& & } ( 2 1 %}
G

3  *6 - 4  *5
1  ‘

m i .
1 3

U 8 £ ) .
5 7

( 7 7 %) ( | f 5)
D

2 * 6 - 3 * 5 <3 M K i m ( 1 6 ?!)
B

1 *6 —2 * 5 <8 £ ) ( 4 2 ^ )

''

( % ) ( 8 /5 )
F .............

0  - 1 . 5 _(3 £M )
<4» >

i
( 1 0 J<

TOTALS % r
W )

W " 1 3 0  r
W f i > ,

W  ’ 
5 5  m

' 3&  “  
5» U

8
i m

7
W

i
W

from  t h e  p r e d i c t e d  g r a d e s  by n o t  m ore th a n  tw o  p r o b a b le  

e r r o r s  (1 * 3  l e t t e r  g r a d e ) *  The p o o r e s t  p r e d i c t i o n s  w ere  i n .  

t h e  £  an d  F  r a n g e s ;  6  ( 5 0 ^ )  o f  t h e  S f o r e c e iv e d  and  a l l  th e  

F * s  d i f f e r e d  m ore th a n  tw o u n i t s  from  t h e  f o r e c a s t s *  The



b e s t  p r e d i c t i o n s  w e re  made f o r  s t u d e n t s  who r e c e iv e d  G*s o r  

B * s | t h e  num ber o f  s t u d e n t s  i n  t h e s e  r a n g e s  who v a r i e d  l e s s  

th a n  one u n i t  from  t h e  f o r e o a s t s  made f o r  them  b e in g  57  

(7 7 $ ) a n d  25  (7 5 $ )  r e s p e c t i v e l y  *

The f o l lo w in g  t a b l e  show s t h e  r e l a t i o n  b e tw een  th e  

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

s a m p lin g  o f  t h e  1 9 3 7 -3 3  fre sh m a n  c l a s s  who e n r o l l e d  i n  

B o tany*  Of t h e s e  s tu d e n ts , ,  32$ r e c e iv e d  t h e  g r a d e  p r e d i c t e d  

f o r  thorn* O nly 3 (2 7 $ ) o f  t h e  s t u d e n t s  w i th  a  p r e d i c t e d  

g r a d e  o f  0 o r  b e t t e r  f a i l e d  t o  g e t  a t  l e a s t  a  0 ,  and  o n ly  

o n e  o f  t h e s e  p r e d i c t i o n s  (9 $ )  r e s u l t e d  i n  a  f a l l i n g  g ra d e *

COMPARISON 0? ACTUAL AHD PREDICTED GRADES 
IN BOTANY. SAMPLING OP M-. S . U« PHESHlliiN, 1 9 3 7 -3 8  
( P e r c e n ta g e s  b a s e d  on  t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

PREDICT­
ED GRADE ACTUAL SHADE

P
0 - 1 .5

E
1 .6 - 2  .5

15
2 . 6 —3*5

d
3 .6 - 4 .S

B
4 .6 -3 * 5

A '

5 * 6 -6 * 0
A ' 

5 * 6 -  ...
B

4 .6 -*5 .5
I. 2  '■ ' 

(6 7 $ )  ,
G

3 * 6 -4 * 5 i ! 2 M )
2

(2 5 $ )
2

__ (2 5 ft) .....
2

(2550
1

(12M >
D

2\.6 -* i.5 ( 1 2 ^ 3
3

(3 7 M )
3

(3 7 M )
1

(1 2 M l-

1 .6 - 2 .5
• P 

0  - 1 . 5 *
6 * 3 f l 19 (3 2 $ )  r e c e i v e d  g r a d e s  p r e d i c t e d  f o r  them

Of t h e  s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  th a n  a  C , 4  (5 0 $ ) 

f a i l e d  t o  s e c u r e  t h a t  h ig h  a  g r a d e ,  an d  o n ly  1  (1 2 ^ $ )  o f  

t h e s e  s tu d e n t s  s c o re d  h i g h e r  th a n  a  C*



2/lie t a b l e  o f  d e v i a t i o n s  o f  a c t u a l  g r a d e s  from  in?© dieted  

g r a d e s  i n  te rm s  o f  t h e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  w h ich  

f o l l o w s ,  show s t h a t  9  (4 3 $ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  n o  

s o r e  th a n  o n e  u n i t  (*65  l e t t e r  g r a d e )  from  t h e  p r e d i c t e d  

g r a d e s j  15 (79 ft)  o f  t h e  g r a d e s  d i f f e r e d  f r o m .th e  f o r e c a s t s  

m ade by n o t  m ore th a n  tw o p ro b a b le  e r r o r  u n i t s  ( 1*3 l e t t e r  

g r a d e )*  B o th  t h e  s t u d e n t s  who r e c e i v e d  F *s w ere  p r e d i c t e d  

g r a d e s  m ore th a n  f o u r  u n i t s  h i g h e r  th a n  th o s e  e a rn e d *  liven 

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

C a n d  D r a n g e s  i s  a p p a r e n t ;  none o f  t h e s e  s tu d  a i t s  e a rn e d  

g r a d e s  t h a t  d i f f e r e d  m ore th a n  tw o u n i t s  from  t h e  f o r e c a s t s  

m ade f o r  them *

DEVIATION OF ROTARY GRADES FROM PREDICTED GRADES 
I n  te r m s  o f  PE s .s:±*S48* S a m p lin g , ESU F re sh m en , 1 9 3 7 -3 8  

( P e r c e n ta g e s  b a s e d  on t o t a l s  f o r  each  g r a d e )

grads De ­
c e iv e d *

DEVIATIONS IK PROBABLE eS rOR OKITS
+5 ■♦4' + 3 ..... *2 dbl. —2 -3  .... - 4 -5

k
5 .8 -6 * 0

lL
m i s ) o p f * )

1
)

S'.
4*6 -5*5 i>—

1
ro O

ll-
i

w (3 0 $ ) ( 2 |$ )g t 'T r  „

3 .6 - 4 .S (2 0 $ ) (8 0 $ )
D

2 *6-3*5 (6 0 $ )

,  s  

W )
E

1 .6 - 2 .5
'

in•10

( 50$ )
l

w
TOTALS

W )
4

(2 2 $ ) ( 11^ ) ..f £ U <5*

T h e re  w ore  41  s t u d e n t s  e n r o l l e d  i n  Z oology  from  th e  

fre sh m a n  c l a s s  o f  1936 -37  • The mean g r a d e  I n  th e  s u b j e c t



?4.

means. and standard deviations
OP GRADES AND TESTS FOR 1 9 3 6 -3 7  ZOOLOGY CLASS

sc'dkE me£n’ S. D* SCORE MEAN 3 . D*

*1 3*26 1.36 X4 33*22 17.54

*2 34.68 9*53 *5 33*37 10.20

X3 26.83 11.68 *6 53*56 16.85

l a  o n ly  3 * 2 6 , a  l i t t l e  b e t t e r  th a n  a  D, w i th  a  s ta n d a r d  

d e v i a t i o n  o f  1*36* The a v e r a g e  g r a d e s  i n  t h e  c o m p le t io n ,  

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

m ed ian s  by a b o u t  t h r e e  p o i n t s ,  and  t h e  a v e r a g e  i n  a r t i f i c i a l  

la n g s u g e  and a n a lo g ie s  f a l l s  below  t h e  n a t i o n a l  m e d ia n s  by 

a b o u t  tw o p o i n t s .

S im p le  c o r r e l a t i o n s  fo u n d  b e tw een  g r a d e s ,  and  examiner* 

t i o n  s c o r e s  a r e  v e ry  low  f o r  th iB  s u b j e c t .  The h i g h e s t  

c o r r e l a t i o n  I s  w i th  th e  a r t i f i c i a l  la n g u a g e  s u b t e s t  (* 3 8 2 ) ;  

t h e  tw o v e ry  low  n e g a t iv e  c o r r e l a t i o n s  a r e  w i th  t h e  a r i t h ­

m e t ic  s u b t e s t  ( -* 0 0 6 )  and  w i th  t h e  o p p o s i t e s  s u b t e s t  ( - . 0 0 1 ) .  

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

t h e  c o m p le t io n  a n d  a r t i f i c i a l  la n g u a g e  s u b t e s t s ,  (*614  and  

• 5 5 6 ) ,  and  lo w e s t  f o r  t h e  a r i t h m e t i c  s u b t e s t  ( -♦ 0 6 9 )*

The; m u l t i p l e  c o r r e l a t i o n  found  (* 6 8 8 ) I n d i c a t e s  t h a t  

t h e  fo rm u la  w i l l  h av e  a  f o r e c a s t i n g  e f f i c i e n c y  o f  a b o u t  2 8 $ . 

The p r e d i c t i o n  fo rm u la  f o r  Z oo logy  i s :

%  s  ,120Xg -  *007X3 + *045X4  -  . 0 4 6 ^  -  .041X g 4 1 .5 2 2 ,
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CQ1&U2LA TIONS BETWEEN 'ZOOLOGY GRADES 
AND SUBTESTS OP THE THURSTOHE IDUMI NATION.

DIMPLE CQuKELATlQNS____________
% X3 x4 * 6

•550 - .0 0 6 .3 8 2 .1 3 6 — ooi

*2 •317 .0 6 0 •5 4 6 .6 3 1

X3 -• 0 7 5 .4 0 0 •0 6 6

X4 *433 ♦212
' ■ ' 

*5
.4 1 3

P . £ .  r a n e e  S 4 .0 6 4  t o  * .1 0 5

FIRST PARTIAL CORRELATIONS
p 13*2 s  - • 1 31 

r l 4 . 2 -  *386 

^ 1 5 * 2 "  *“ *070 

* 1 6 -2 *  - .3 0 5  

- .0 9 9

p 3 5 .2 "  *2S<3 

r 3G .2*  “ *l8 £  

r 45*2= *^79 

p4 6 .2 *  *2 2 5 

p 56#2*  *105

r 1 2 .4 =  *355 

r 1 3 .4 a  *025 

r 1 5 .4 "  “ *035 

* 1 6 .4 "  - 091 

r 23*4® *325

p2 5 .4 s  *578 

*26*4*

r 35 -4 s  - 481  

r 3 6 .4 s  *170  

r S 6 .4 =  » a »
P* E . ran& e s  4*064  t o  * .1 0 5

SECOND PARTIAL CORRELATIONS

* 1 4 .2 3 * • VS
-

”sl 03 * 5 6 .2 3 * .1 6 7 * 2 6 .3 4 * .6 4 3 *2 3 . 45* .0 6 3

* 1 5 .2 3 * 1 . O * * 1 2 .3 4 * •3 6 ? • r 56*34* -371 * 2 6 .4 5 ~ •557

r 1 6 .2 3 = — 338 r 1 5 .3 4 ~ —•054 *12*45S •4 6 0 * 3 6 * 4 5 - - .1 1 2

*4 5 . 2 3 * .5 3 2 r l 6 .3 4 s - .0 9 3 . p 13*45 s *048 V'

r 4 6 .2 3 = .2 1 2 r 25*34s .5 0 9 * 1 6 .4 5 S * .0 8 4

P .  S . r a n g e 2 i . 0'S2 t o * .1 0 5
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CORBKLATICKS BIST J O T  ZOOLOGY ■ ORARIX 
ill® SOBTESTS OF THE THUR3TQKII.SCAEinATIOIJ ( C o a t . )

THIRD PARTIAL CQRRSLATiQHS
r l4 .2 3 6 “ *489 

* 1 5 .2 3 6 =  - 024 

r 4 5 ,236~

r 1 2 .3 4 5 *  *^59 

r l6 .3 4 5 s  w#079

r 2 6 .3 4 5 *  *5 6 8

* 1 2 . 456s  *512 

r 1 3 .4 5 6 -  *°59  

*’2 3 . 456"’ *152

P . E . r a n g e  »  fc.066 t o  ±*105

four:HI PARTIAL CORRELATIONS
r l2 .3 4 5 6 a  #6*4  

r 13.2A‘5t;=: ~*069

r 1 4 .2 3 5 6 S *556 

r 1 5 .2 3 4 6 s  ^* 3 0 6

* 1 6 . 2345"  “ *465

P . E . r a n g e  «  *..066 t o  4*105

- % , 23456* H1 .4 5 6 3 2 * .6 8 8  . . P .  L \ s  4 .0 5 5

R1 .2 3 4 5 6 * R1 .2 3 6 4 5 s .6 8 8 • P .  E . s  4 .0 5 5

■ STAHQARB ,*KBOES OP.BBTIISlTL AS© 
PARTIAL RSGR^jSIOU COEFFICIENTS FOR ZOOLOGY

<*1 . 23456s

^2 .1 3 4 5 6 s  5 -0 5

&3*12456s  3.0*00 

^ 4 .12356s  3 2 .1 4

(T5 , 12346s  6*59  

^ 6 .1 2 3 4 5 -  1 1 *09

b 1 2 „3456s  *120

b 1 3 .2 4 5 6 ~  - * 007

b l 4 . 2356s  *°^5 

b 1 5 .2 3 4 6 = - #046

b l6 .2 3 4 5 =  ~*041 
C s  1 .5 2 2

p - ® -08 t*  * ' m

The r e s u i t s  o f  th e  p r e d i c t i o n s  m ade f o r  th e  fre sh m e n  

who e n r o l l e d  I n  Z oology  I n  1936 -37  a r e  sum m arized  I n  th e  

f o l lo w in g  t a b l e .  I t  i s  s e e n  t h a t  39$ o f  t h e  s tu d e n t s  

r e c e i v e d  t h e  g ra d e  p r e d i c t e d  f o r  th e m . O nly 3 (2 3 $ ) o f  th e  

s t u d e n t s  w i th  a  p r e d i c t e d  g ra d e  o f  C o r  b e t t e r  f a i l e d  t o  g e t
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COMPARISON OF ACTUAL AED PREDICTED GRADES 
lit  ZOOLOGY. M. S .  U. FRBSHMIH, 1 9 3 6 -3 7 •

(P e rc e n ts , g a s  b a s e d  on t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

PREDICT­
ED GRADE .  ACTUAL GRADSs

0-1*5
E

1*6-2 ,5 D
2 *6-3*5

c
3*6—4*5

B
4*6—5*5

A
5*6—6*0

A
5_*6- • *

.  (50 )̂
1

(50&)
B -

,  _« *

C
3 *6-4 *5 I9f>) . . . . . . . . . . . . .( im . . . . . . . . . . . . . . . .

6
_15|^1 . . . . . . ( m (9 ^ ) .

D
2 *6-3*5' (smi 7

13 <5*)..
1*6—2 *5 i3|ilX.. dr;.) 1331L _

i
u n )

¥
0 -1*5 i5_Qg).__

1 • 
(50*)—a#

PH
I 11 {39%} r e c e iv e d , t r a d e s  p r e d i c t e d  f o r  the®

a t  l e a s t  a  C* O nly 1 (8 /j)  o f  t h e  f o r e c a s t s  o f  0  o r  b e t t e r  

r e s u l t e d  i n  a  f a l l i n g  g r a d e .  Of t h e  s t u d e n t s  w i th  p r e d i c t  

t i o n s  lo w e r  th a n  a  G, 18  {6kf~} f a i l e d  t o  s e c u r e  t h a t  h ig h  a  

g r a d e ,  and  o n ly  one o f  t h e s e  s tu d e n t s  {J>$) s c o r e d  h ig h e r  

t h a n  a  C*

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

g r a d e s  i n  te rm s  o f  t h e  p ro b a b le  e r r o r  o f  e s t i m a t e ,  ■which 

f o l lo w s ,  show s t h a t  2 0  (4 9 ^ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  

from  t h e  p r e d i c t e d  g r a d e s  by n o t  m ore th a n  one  u n i t  (*7  

l e t t e r  g ra d e $ »  an d  30 (73 ,^) o f  t h e  a c t u a l  g r a d e s  v a r i e d  from  

t h e  p r e d i c t e d  g r a d e s  by n o t  m ore th a n  tw o p r o b a b le  e r r o r s  

{1*3 l e t t e r  g r a d e ) .  T he p o o r e s t  p r e d i c t i o n s  a m  i n  t h e  A 

r a n g e ,  w here  2 t* 7 $ )  o f  t h e  s tu d e n t s  r e c e iv e d  g r a d e s  t h a t  

d i f f e r e d  by  m ore th a n  tw o  u n i t s  from  th e  f o r e c a s t s  m ade f o r



UJ'.VX*TIfiK UP ZUUiAArX FKU.M XJitlsaUUXhI» (ii(A!Ji^>*
I n  te rm s  o f  PEe flt»it*665 • M. z .  U* F re sh m en , 1 9 36 -57*  

( P e r c e n ta g e s  b a s e d  on t o t a l s  f o r  e a c h  g r a d e )*

s r a s r i i -
C l IV E D

d z v ia t I o ^ l :  Ik  Pi z k r o h  uw iT fc
+5 ♦4 ♦3 45 *1 —2 . - 3 - 4 -5

A
5 * 6 -6 * 0 (3 3  %)

1
(55 %\

l
(33  %)

H
4*6—5 *5 (5 M )  _

1
( 5 g 0ci

3* 6-4*5.
£

( 3 |0 _
¥

{6 0$ ) (7%) , .......................

D
2 *6—3*5

1
w ( ¥ )

$
(6 7 ? )

' 5 
(17 ,-)

&
1 * 6 -2  *5 (1 0 0 ?)

£
0  -1 * 5 (12$$ (22%)

3
(3 8 5 ) (2550

1
S 12 |

! T O i'A L d -J51L (¥/>) <W£).
5 o

JAS&L
3

(7:0JML J,2J

th e m , and in  t h e  F r a n g e ,  v/here 6  (75?' o f  th e  s tu d e n ts  

s c o re d  two o r  m ore u n i t s  h ig h e d  th a n  th e  p r e d i c t i o n s  made f o r  

th e m . A p e r f e c t  p r e d i c t i o n  was made f o r  th e  one A g ra d e  

r e c e i v e d ,  and  v e ry  good p r e d i c t i o n s  a r e  se en  a l s o  i n  t h e  C 

a n d  ]) r a n g e s ,  w here 9 (60/1) and 8  (67%) o f  t h e  s tu d e n ts  

s c o re d  w i t h in  one  u n i t  o f  t h e  f o r e c a s t s  made f o r  them *

The s a m p lin g  o f  t h e  1 9 3 7 -38  fre sh m a n  c l a s s  in c lu d e d  

o n ly  5 s tu d e n t s  who e n r o l l e d  i n  Z o o lo g y . One p r e d i c t i o n  o f  

F r e s e a t e d  i n  a  B g r a d e ;  one p r e d i c t i o n  o f  E r e s u l t e d  i n  a  

C ; tw o p r e d i c t i o n s  o f  D r e s u l t e d  i n  13 * a ; on 3. one p r e d i c t i o n  

o f  0 r e s u l t e d  i n  an  A g ra d e *  I t  i s  th u s  se e n  t h a t  a l l  t h e  

p r e d i c t i o n s  made f o r  t h e  g ro u p  w ere  f u l l y  tw o , and  i n  some 

c a a e s ,  t h r e e  g r a d e s  to o  low*
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There w ere 153  s tu d e n ts  e n r o lle d  In  P sy ch o lo g y  from  

th e  freshm an c l a s s  o f  19 3 6 -3 7 *  The mean g ra d e  In th e  s u b je c t  

i s  3 *9 3 » j u s t  l e s s  than a  C, and th e  stan d ard  d e v ia t io n  I s  

•78* The c o m p le t io n  and o p p o s i t e s  s u b te a t s  h ave  means 

e x c e e d in g  th e  n a t io n a l  m edians by 1 * 5  and 3  p o in t s  r e  spec** 

t i v e l y ;  means fo r  th e  a r ith m e t ic  and a r t i f i c i a l  la n g u a g e  

s u b t e s t s  a r e  p r a c t i c a l l y  th e  same Ha th e  n a t io n a l  m ed ian s;  

and t h e  a n a lo g ie s  s u b te a t  mean f a l l s  below  th e  n a t io n a l  

m edian by a lm o st  4  p o in ts *

MEANS AND STANDARD DEVIATIONS 
OF GRAPES AND TESTS FOR 1 9 3 6 -3 7  PSYCHOLOGY CLASS.

SCORE ' • 11 r a r ........ .' 3* D* sddRE ' 2&AN ' S . D .

X^ 3 .9 3 is 00 x4 35*31 1 8 .2 6

* 2 32*48 1 1 .6 1
*5 31*53 1 0 .1 1

* 3
2 4 .2 4 1 2 .3 8 * 6 5 3 .5 3 2 1 .5 3

S im ple c o r r e la t io n s  found betw een  g ra d es  and exam ina­

t i o n  s c o r e s  a re  f a i r l y  h ig h  in  th e  s u b je c t*  The h ig h e s t  

c o r r e la t io n s  a r e  w ith  t h e  a r t i f i c i a l  la n g a u g e  s u b te s t  (* 4 6 2 )  

and th e  a n a lo g ie s  s u b te s t  (*459)*  and th e  lo w e s t  c o r r e la t io n  

i s  w ith  th e  o p p o s i t e s  s u b t e s t  ( .3 0 4 ) •  By r e f e r r in g  to  th e  

fo u r th  p a r t i a l  c o r r e la t io n  c o e f f i c i e n t s  th e  p r e d ic t iv e  v a lu e  

o f  each  s u b t e e t  w ith  t h e  e f f e c t s  o f  t h e  o th e r  s u b t e s t s  e lim ­

in a te d  a an b e  seen* and th e  h ig h e s t  v a lu e s  a r e  found a g a in  

fo r  th e  a r t i f i c i a l  la n g u a g e  and a n a lo g ie s  s u b t e s t s  (* 3 5 4  and  

• 3 3 6 ) .  The lo w e s t  fo u r th  p a r t ia l  c o r r e la t io n  i s  f o r  th e
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' CORRELATIONS BETWEEN PSYCHOLOGY GRADES 
AND SUBTESTS OF THE THURSTONE 5XAMINATI0N.

SIMPLE CORRELATIONS

{■ to
*

* 3 x *.4 '  X5 X6

h
.3 5 8 .3 3 7 .4 6 2 .4 5 9  . •304

X2 .4 3 3 .4 2 9 .5 2 1 •7 1 0

*3 •229 •487 •307

% .4 4 8 •515

X5 .7 7 6

. .  ■ . - 2?« E . . r a n g e  5 1 .0 2 .3 ■to. *t.055

FIRST PARTIAL CORRELATIONS
2*2.3 , 2 *  *216

* 1 4 .2 =  ’ 366 

r 1 5 .2 ~  *3^2 

r l 6 . 2 = 8076 

* 3 4 .2 -  *055

**35.2* #3* °  

**3 6 . 2 * - 0 0 1

r 4 5 .2 s  •2 9 1  

r 4 6 .2= *331

r 5 6 . 2 “  *675

r 1 2 .4 s  #2° 0  

r 1 3 . 4 s  *268 

r 1 5 .4 = *318 

r 1 6 .4 =  - 087 

r 2 3 .4 s  *381

r 2 5 .4 s  *4° 7 

**26 *4* *632 

**35.42 e442 

r 3 6 .4 s  ,2 2 7  

**56.4= *712
P* E . r a n g e  = a .0 2 9  t o  ±.C5 9

SECOND PARTI A]L. c o r r ela tio n s

r l 4 .2 3 *  .3 6 4  

^ 1 5 * ^  *293  

**16 . 23 s  • ° 7 8  

r 4 5 . 2 3 “  ,29:L 

r 4 6 .2 3 = *551

*5 6 . 23s  #718 

r i 2 .3 4 "  *110 

r 1 5 .3 4 "  #251 

r l 6 .3 4 s  *279 

r 2 5 .3 4 2  *288

* 2 6 .3 4 *  #6° 5 

* 5 6 * 3 4 "  -7 0 0  

r ! 2 .4 5 3  *082 

■r i 3 . 4 5 s ‘- *i 5 °  

* 1 6 .4 5 *  • • 2 ° 9

r 2 3 .4 5 r  *246 

**26.45" *534 

P 3 6 .4 5 =: " # 1 5 9

P . E» r a n g e  z  * .0 2 7  t o  A.C5 9
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CORRELATIONS B2TNEEI7 PSYCHOLOGY GRADES 
AHD SUBTESTS OF THE THURSTONS EXAMINATION ( C o n t . )

, THIRD PARTIAL COhRLLATIOBS______________________ _

* 1 4 i 2 3 6 s .3 5 9 * 1 2 ;3 4 5 S -047 r 1 2 .4 5 6 s  ,2 3 4

x’l5 # 2 3 6 s .3 4 2
. r l6 .3 4 5 S # 1 6 9 r l3 * 4 5 6 s  *125

*45>236s •O f! r 2 6 .3 4 5 S *59° *23*456" ' *382
E« v a h m  -  ±*038 t o  ± .0 5 9 r

\
FOURTH PARTIAL CORRELATIONS

r 1 2 .3 4 5 6 s •2 0 3 * 1 4 . 2356s  #554 r 1 6 . 2 34 5s  *175

* 1 3 .2 4 5 6 * .0 4 0 r 1 5 .2 3 4 6 s
P . E, xe.n&e s  ± . .0 5 1 to  4 .0 5 9

MULTIPLE CORRELATION :

R1 .2 3 4 5 6 s H1 .4 5 6 3 2 s  • 602 p * 1* r  ± .0 3 8

R1 .2 3 4 5 6 s % * 2 3 6 4 5 "  *^°2 E . = ± .0 3 8

a r i t h m e t i c s u b t e s t  ( . 0 4 0 ) .

The m u l t i p l e  c o r r e l a t i o n  fo u n d  ( .6 0 2 )  i n d i c a t e s  t h a t  

t h e  fo rm u la  w i l l  h a v e  a  f o r e c a s t i n g  e f f i c i e n c y  o f  a b o u t  2 0 ^ .  

The p r e d i c t i o n  fo rm u la , b a s e d  on t h e  p a r t i a l  r e g r e s s i o n

STANDARD ERRORS OF ESTIUATE ADD 
PARTIAL REGRESSION COEFFICIENTS FOR .PSYCHOLOGY

<*1 . 23456s  *62 

<*£.13 4 56® 7 *55

<^3* 12456s  9 # 8 8 :  

<̂ 4 .1 2 3 5  6 -  14 *5°

^ ♦ 1 2 3 4 6 *  5 *31 

C f6.12345s : 1 0 *a i

b l2 .3 4 5 6 " *  e017 

^ 1 3 * 2 4 5 6 "  ’ #0° 8

^*14.2356s  *015 

b 15*2346= #(^ 0

b 1 6 . 2 34 5s  • 0 i0
C s  *858

**'■ B* e s t*  * * 4 2 0



c o e f f i c i e n t s  g iv e n  in  t h e  t a b l e  I ra m e d la te ly  p r e c e d in g  i s 5 

. Xx = . 017X2 *  . 008X5 + .O is x ^  + . 0 ^0 X5 ♦  .OlOXg ♦  .8 5 8 .

The r e s u l t s  o f  the p r e d ic t io n s  made fo r  the 1936-37  

freshman en ro lled  in  Psychology a re  summarized in  th e  

fo llo w in g  t a b le .  I t  i s  Been that 38$ o f the students  

rece iv ed  th e  grade p red icted  fo r  them. Only 22 (25$) o f  th e  

stu d en ts w ith  a  p red icted  grad e-o f 0 o r  b a tter  f a i le d  to  g e t  

a t  l e a s t  a C, and none o f  th ese  stud en ts scored lower than a

COMPARISON OP ACTUAL MD PREDICTED GRADES 
III PSYCHOLOGY. B» S . U. FRESHMEN, 1 9 3 6 -3 7 •  

( P e r c e n ta g e s  b a se d  on t o t a l s  f o r  e a c h - p r e d i c t e d  g r a d e )

[PREDICT­
ED GRADE '..ACTUAL GRADE

F
0 - 1 .5 . .

E
1 .6 - 2  .5

D
2 .6 -3 * 5 ..

U
3 * 6 -4  *5

B
4 .6 - 5  .5

A
5 . 6 - 6 . 0

T &' ' 
5 . 6 - ( 1 2 $ 1 . (5 0 $ )

■ 2 .......
(38$).

B
4 .6 —5 .5

6
i i 9 $ ) 1 < 4 2 $ J ....

1&
( 3 |$ )

C
3 .6 - 4  .5

m
(3 2 $ ) (4 6 $ ) (1 6 $ )

1 3

B
2 .6 - 3 .5

1  ,ri 
iy% L

14
(4 3 $ )

16
(4 8 $ ) (6 $ )

E
1 .6 —2 .5

0
(1 6 $ )  „ (3 8 $ ) ....

5
(3 8 $ ) (8$)

F ’
0 - 1 .5

51  o f  133 ( 3 8 $ r e c e iv e d  (g rades e r a d i a t e d  fo r  them

D; 2 2  (4 8 $ )  ®f t h e  s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  th a n  a  G 

f a i l e d  t o  s e c u r e  t h a t  h ig h  a  g r a d e ,  and  o n ly  3 (8 $ )  o f  t h e s e  

s t u d e n t s  s c o re d  h i g h e r  th a n  a  C*

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

g ra d e s  i n  te rm s  o f  th e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  w h ic h
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f o l lo w s ,  show s t h a t  50  (3 8 $ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  

from  th e  p r e d i c t e d  g r a d e s  by n o t  m ore th a n  one  u n i t  (# 4 2 0  

l e t t e r  g r a d e ) *  a n d  92 (6 9 $ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d
t

from  t h e  p r e d i c t e d  g ra d e s  by n o t  m ore th a n  tw o p r o b a b le  

e r r o r s  ( .8 4  l e t t e r  g r a d e ) *  The p o o r e s t  p r e d i c t i o n s  a r e  i n  

t h e  F r a n g e ,  w h e re  a l l  t h e  g r a d e s  v a ry  from  th e  p r e d i c t e d  

g ra d e s  by m ore th a n  tw o p ro b a b le  e r r o r s ;  h o w ev er t h i s  

c l a s s  i n c l u d e s  o n ly  tw o  s tu d e n ts *  Of th e  A g r a d e s ,  2 (4 0 $ )  

v a ry  by 5 p ro b a b le  e r r o r s  from  t h e  p r e d i c t i o n s *  The b e s t  

p r e d i c t i o n s  a r e  i n  th e  B r a n g e ,  w here  21  (8 0 $ )  o f  t h e  g r a d e s  

v a ry  l e s s  th a n  tw o u n i t s  from  t h e  p r e d i c t i o n s  m ade*

DEVIATION OF PSYCHOLOGY GRAPES FROM PREDICTED GRADES. 
In  te rm s  o f  PEeg + s * .4 2 0 .  M. S . U. F re sh m en , 1936-37*  

( P e r c e n ta g e s  b a s e d  on t o t a l s  f o r  e a c h  g r a d e )

GRADĴ  RE­
CEIVED.

•DEVIATIONS lU  PROBABLE ERROR UNITS '
♦4 43 +2 ±1 -2 - ? —4 - 5

A
5 .6 - 6 .0 (4 0 $ )
111 !b ' 1 

4 *6-5  *5
2

W > )
X

W )
1 1  
W)

6
(2 3 $ )

&
(4 6 $ )

3
(1 1 $ )

1 .
( 4 $ )

0
3 *6-4  *5 W)

3 11
(1 9 $ ) J l h l

22
( ? ¥ , )

9
(1 6 $ )

3
(3 $ ) <?$)

D
2 *6-3*5 (2 $ )

7
(1 7 $ ).

1 5
.(3 2 $ )

9
(2 2 $ )

3
(7 $ )

4
(1 0 $ )

4
(10$

E
1 .6 - 2 .5 (1 0 0 $ )

■ F ’ 
0  - 1 . 5 (3 g $ )

X
( 3 ¥ )

TOTALS 6
( ¥ ) m

25
(9 $ )

2 0
(1 3 $ )

50
( 3 ¥ )

££
iM JL

8
m (3 $ )

4

Only tw o s tu d e n ts  a r e  in c lu d e d  i n  t h e  sa m p lin g  o f  t h e  

1 9 3 7 -3 8  fre sh m e n  c l a s s  who e n r o l l e d  i n  P s y c h o lo g y .  A 

p r e d i c t i o n  o f  G w as made f o r  one and o f  B f o r  t h e  o t h e r ;



m *

t h e y  r e c e iv e d  B an d  A g r a d e s  r e s p e c t i v e l y #  The f i r s t  

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

th a n  tw o p ro b a b le  e r r o r s  o f  e s t im a t e  from  t h e  g ra d e  e a r n e d • 

The t o t a l  num ber o f  s tu d e n t s  e n r o l l e d  i n  a l l  t h e  su b ­

j e c t s  in c lu d e d  i n  t h e  B i o lo g i c a l  t o i e n c e  D iv i s io n  w as 4 ? 2 .  

Any s t u d e n t  e n r o l l e d  i n  m ore th a n  one s u b j e c t  i n  t h e  f i e l d  

i s  c o u n te d  o n ly  o n c e ;  t h e  a v e ra g e  g r a d e  e a rn e d  i n  t h e  f i e l d  

i a  u s e d  a s  t h e  B i o l o g i c a l  B c ie n c e  D iv i s io n  g ra d e #  The mean 

g r a d e  f o r  a l l  s t u d e n t s  i s  3 ‘SB# o r  s l i g h t l y  lo w e r  th a n  a  0 .  

The s t a n d a r d  d e v ia t i o n  o f  th e  g ra d e s  i s  1 .0 7 .  Moans o f  t h e  

s c o r e s  i n  c o m p le t io n ,  a r i t h m e t i c ,  an d  o p p o s i t e s  s u b tc s to  

e x c e e d  th e  n a t i o n a l  m e d ia n s , t h e  d i f f e r e n c e s  b e in g  *6 ,  #2 ,  

an d  #8 p o i n t s ,  r e s p e c t i v e l y  # The moan o f  th e  a r t i f i c i a l  

la n g u a g e  s u b t e s t  f a l l s  below  th e  n a t i o n a l  m ed ian  b y  2 .4  

p o i n t s ;  t h e  a n a l o g ie s  a v e r a g e  t o  a l s o  lo w e r  th a n  t h e  

n a t i o n a l  m e d ia n , t h e  d i f f e r e n c e  h e re  b e in g  3*7 p o in t s #

hhhih- ADD STAHD/tPJ: DEVIATIONS CVT
m D T.'.bTb FOH 1 9 3 6 -3 7  BX0L00ICAL b C lillO h  DIVISION#

; bo c h i MIAN b .  d . SCORE IDvAH *. »» D«
r  * x 3*80 1 .0 7 x4 3 2 .8 6 1 6 .8 2

i ^ 32*72 1 1 .0 5 *5 51*55 1 0 .6 4

i x *
1 3

2 4 .7 1 1 2 .2 9
X6 5 1 .2 9 1 9 -8 5

D im ple c o r r e l a t i o n s  found  b e tw ee n  g r a d e s  a n d  s u b t e s t  

s c o r e s  a r e  f a i r l y  h ig h  f o r  t h i s  g ro u p . The h i g h e s t  c o r r e l a ­

t i o n  i s  v? ith  th o  a n a l o g ie s  s u b t e s t  ( # 4 8 3 ) ,  and  th e  lo w e s t



CORREUTIOHS BKTWEE2T CIOLOGICAL XIRKCi: DIVISION 
GRAPES AND SUBTESTS OF THE TKUR3TGNE EXAMINATION.

SIMPLE aOHREWTIOHE

X4 *5 X6

Xl
.4 1 0 ♦314 .3 8 6 •485 •315

*2 #452 • 332
•

.4 5 0 .6 9 5

X > 
3

.1 3 0 •398 .2 1 5

** .3 6 6
...... . . , , j . . . .  ..,

.2 6 6

h
1

. . . . . . . . . . . . . . . . . . . . . . _  i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.3 4 0

1 ' r IE E* r a n g e  s  * .0 1 6  t o  *#030

FIRST PARTIAL CORRELATIONS

r 1 3 .2 s .1 5 8 r 3 5 .2 s •2 4 4 r 1 2 .4 = .3 2 4 r 2 5 .4 s .3 7 4

* i 4 . 2 s .2 9 1 r 3 6 .2 s  - ^ 5 5 r l3 * * Z .2 8 8 r 2 6 .4 2 .6 6 7
«%  mm

*15  *a* •369 r 45 . 2s .2 5 7 *15 .4 0 0 r 3 5 .4 s •379

**16.2* •0 4 6 r 4 6 .2 ~ .0 5 2 * 1 6 .4  s •239 r 3 6 .4 = .1 8 9

r 3 4 .2 s  “ .0 2 4 r 5 6 .2 s .0 4 2 r 2 3 .4 = •437 r 5 6 .4 s •2 7 0

P .  £ • ran g ©  2 * .0 1 7  to * .0 3 1

SEC OFP p a r t ia L CORRELATIONS

r 1 4 .2 3 S •299 r 56*23* .0 8 3 r 2 6 .3 4 * .6 6 1 r 2 3 .4 5 = .3 4 4

r 15 . 2 3 * •345 r  1 2 .  34s .2 3 0 r 5 6 .3 4 s .1 2 9 r 2 6 .4 5 * .6 3 4

r l 6 .2 3 s .0 7 2 r 1 5 .3 4 “ .3 2 8 * 1 2 .4 5 s .2 0 5
*36 .4 5 s .0 9 7

i r 4 5 .2 3 S .2 7 1 r l6 .3 4 * .1 9 6 r 1 3 .4 5 s .1 6 1

1 * i •*
4 6 .2 3 * .0 4 9 r 2 5 .3 4 = .2 5 0 r 1 6 .4 5 s .1 4 8

P . S . r a n g e  * * . 0 i 7  ^0 4 .0 3 1
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COPRELATIOHS B2TWEEH BIOLOGICAL SCIEECL DIVlSIOU 
GRADES AKD SUBTESTS OF THE IBRIRSTGBB EKAMIHATIOH ( C o n t . )

THIRD PARTIAL CORBKLAT1OBS  _

r l4 .2 3 6 s .2 9 7 r 1 2 .3 4 5 *  *162 **1 2 . 456s *145

r 15 . 236s •341 r l6 .3 4 5 = r 1 3 .4 5 6 s .1 4 9

r 4 5 .2 3 6 3 .2 6 8 ^ 2 6 .3 4 5 *  *^55 **23.4 56s .3 6 7

P 0* r a n g e  *  * .0 1 8  t o  ± .0 3 0

FOUR'i?K p a r t ia l  c o r r ela tio n s

P 1 2 .3 4 5 6 s .0 9 8 r 1 4 .2 3 5 6 = -227 r l 6 . 2345s s CO

**13.2 4 5 6 s .104*
1 r 1 5 .2 3 4 6 s  *28 4

"  ' '  ..fc. E . r a n m  z . ± .0 2 8  t o  i r*030
- MULTIPLE CORRELATION

Rl .2 3 4 5 6 s  1ll .4 5 6 3 2 s  f*'56?  P * 1
2. s  ± .0 2 1

®1.2 3 4 5 6 *  R1 .2 3 6 4 5 s  *569 P * 3S'* ± j»021

i s  w i th  t h e  a r i t h m e t i c  a u b te o t  ( . 3 1 4 ) ,  fo l lo w e d  c l o s e l y  by 

t h e  o p p o s i t e s  e u b te s t  ( •3 1 5 )*  By r e f e r r i n g  to  t h e  f o u r t h  

p a r t i a l  c o r r e l a t i o n s  i t  i s  se en  t h a t  th e  a n a l o g ie s  s u b t e s t  

h a s  th e  g r e a t e s t  and  t h e  o p p o s i t e s  s u b t e s t  th e  l e a s t - 

p r e d i c t i v e  v a lu e ,  t h e i r  f o u r t h  p a r t i a l  c o r r e l a t i o n  

c o e f f i c i e n t s  b e in g  *284 a n d  *078* r e s p e c t i v e l y .

The m u l t i p l e  c o r r e l a t i o n  fo u n d  ( .5 6 9 )  i n d i c a t e s  t h a t  

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

a b o u t  1 7 $ • The p r e d i c t i o n  fo rm u la ,  b a s e d  on 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  g iv e n  In  t h e  f o l lo w in g  t a b l e  i s s

%  «  .0 1 3 X 2  t  . 0 0 9 X 5  +  . O I 3 X4  4  . 0 3 0 X5  4  .O O S X g  4  1 . 5 2 2 .
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STANDARD 'ERRORS OF' aSTIU&'TE’ AND PARTIAL REGRESSION 
COEFFICIENTS FOR BIOLOGICAL SCIENCE DIVISION*

° i  . 25456*  *88

<*2.1 3 4 5 6 s  6 *9X

^ 3 .1 2 4 5 6 *  1 0 *57 

^4 .1 2 3 5 6 ®  1^ * 87
**5.1 2 3 4 6 s  8 ,4 8  

r 6 .1 2 3 4 5 *  1 4 ,0 7

b 1 2 .3 4 5 6 s  ♦°13 

b 13*2456s  * °°9

b l4 .2 3 5 6 ?  *015 

b l5 .2 3 4 6 s  *05°

b 1 6 .2 3 4 5 s  -005 
G S 1*522

p .  E .e s t ,  * .5 9 4
! ‘

The r e s u l t s  o f  t h e  p r e d i c t i o n s  made f o r  t h e  1 9 3 6 -3 7  

f re sh m e n  e n r o l l e d  i n  t h e  B i o lo g i c a l  S c ie n c e  D iv is io n  a r e  

sum m arized  i n  t h e  f o l lo w in g  t a b l e *  I t  i s  se e n  t h a t  44$  o f  

t h e  s t u d e n t s  r e c e iv e d  t h e  g r a d e s  p r e d i c t e d  f o r  them * Only

COMPARISON OF ACTUAL AND PREDICTS) GRADES IN Tflfi 
BIOLOGICAL SCIENCE DIVISION* MSU FREQRMIN, 1 9 36 -37*  

{ P e rc e n ta g e s  b a se d  on  t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

PREDICT­
ED GRADE ACTUAL GRADE

F
0 -1 * 5

£  ■ - 
1 * 6 -2 . 5

B
2 .6 - 3 * 5

C
3 .6 - 4 .5

B
4 * 6 -5 .5

A
5 * 6 - 6 .0

5 . 6 - ........
1

1 5 0 $ } - (5 0 $ )
‘■ft 

4*6-5*5 _ (6 $ )
I t

t e l )
i 9  

,1 3 8 $ ) ....
9

. (1 7 $ )
cT

3 .6 - 4 .5
8

13:*)...
16

... M l _ i
52 

-1 2 0 $ )  . . .

129
C51$)_

r %  
.1 1 9 $ ) .... (3 $ ) ...

D
2 .6 - 3 .5

1 6
( 1 ^ 1

15
. ( M l .

5 6
. (3 6 1 ) ...

5$
(3 4 $ )

17
1 1 1 $ )

E
1 .6 —2 .5 (3 3  $ ) ....( 3 3 .1 ) ( 3 3 $ )

f
0 - 1 .5

2 08  o f ’472 (44%) r e c e iv e d  t r a d e s  p r e d i c t e d  f o r  them

7 6  <25$) o f  t h e  s t u d e n t s  w i th  a  p r e d i c t e d  g r a d e  o f  C o r  

b e t t e r  f a i l e d  t o  g e t  a t  l e a s t ,  a  C , an d  o n ly  8  (5 $ )  o f  t h e s e
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s t u d e n t s  r e c e iv e d  f a l l i n g  c ^ ^ e s *  Of th e  s tu d e n t s  w i th  

p r e d i c t i o n s  l o n e r  t h a n  a  C„ 94 (57/1) f a i l e d  t o  s e c u r e  t h a t  

h ig h  a  Qrado,, an d  o n ly  17 (10/1) o f  t h e  s t u d e n t s  i n  t h i s  

p r e d i c t i o n  r a n g e  s c o re d  h i g h e r  th a n  a  C .

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

e d  g r a d e s  i n  t e r n s  o f  t h e  p ro b a b le  e r r o r  o f  e s t im a te * , w h ich  

f o l lo w s ,  sh o o s  t h a t  264 (56;$} o f  t h e  a c t u a l  g r a d e s  v a r i e d  

fro m  t h e  p r e d i c t e d  g r a d e s  by n o t  m o re  th a n  one  u n i t .  ( . 6  

l e t t e r  g r a d e ) ,  an d  345 (7 3 0 )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  

from  t h e  p r e d i c t e d  g r a d e s  by  n o t  m ore th a n  tw o p ro b a b le

DEVIATIOIJ OF BIOLOGICAL SGXEKOE DIVISION
grades m an  p red icted  g la d e s .,

I n  te rm s  o f  PE ^ s j j .5 9 4 .  EL B» U. F re sh m en , 1936-37• 
( P e r c e n t  age  S b a se d  on  t o t a l s  f o r  e a c h  g r a d e )

GRADE RE­ DEVIATIONS IH PROBA'L.:' ERRS(E OEITS
CEIVED. ♦5 ..♦2T . 42 fii -2 -5  , ..

-4 -5x j, ,

5 »6- 6.C
4

<S3&)
4

(23x0} (47,1)
B

4.6-5  .5 (50) (19$$)
34

(401) S f i
'"1

(11)

( h ) (171)
150

(751)
9

A p L
"x“* ■ 
(11)

D
2.6-3*5 (21)

77
(671)

2%
(251)

7
(60)

E
1.6-2 *5

6
(201) (281)

10
(351) W )

1" 2 
(71- P 

0  -1 * 5
2

(301)
19

(21)

1C
122

02
(23

to ta ls 8‘ 
<20 >

25
(50)

79
(110)

264
(561) C lG l)

gg
(615

f
© rro p o  ( 1 .2  l e t t e r  g r a d e ) .  The p o o r e s t  p r e d i c t i o n s  were' 

made I n  t h e  P ra n g e ,, w i th  25  (9 3 0 )  o f  t h e s e  s t u d e n t s  s c o r in g  

to o  o r  m ore  u n i t s  l o n e r  t h a n  t h e  p r e d i c t i o n s  m ade f o r  them * 

The num ber who v a r i e d  m ore th a n  tw o w u n its  w as a l s o  l a r g e  i n
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t h e  A ra n g e  (8  o r  47$) an d  in  t h e  12 r a n g e  (15 o r  5 2 $ )*  In  

t h e  C r a n g e  150  (7 5 $ ) o f  t h e  s tu d e n ts  r e c e iv e d  g r a d e s  t h a t  

v a r i e d  l e s s  th a n  o n e  u n i t  fro©  t h e  p r e d i c t i o n s ,  and  i n  t h e  B 

r a n g e  77  (6 7 $ )  o f  t h e  s t u d e n t s  s c o re d  w i th in  one  u n i t  o f  th e  

f o r e c a s t  a made f o r  them *

The r e s u l t s  o f  th e  p red ic tio n s  made fo r t h e  s t u d e n t s  

in c lu d e d  in  t h e  sa m p lin g  o f  th e  1 9 3 7 -3 8  fre sh m a n  c l a s s  who 

e n r o l l e d  i n  t h e  B i o l o g i c a l  S c ie n c e  D iv is io n  a r e  sum m arized  

i n  t h e  fo l lo w in g  t a b l e *  Of t h e s e  s t u d e n t s ,  40$ r e c e i v e d  t h e  

g r a d e  p r e d i c t e d  f o r  them * Only 4 (1 4 $ )  o f  t h e  s t u d e n t s  w i th  

a  p r e d i c t e d  g r a d e  o f  C o r  b e t t e r  f a i l e d  to  g e t  a t  l e a s t  a  C, 

and  o n ly  2 (7 $ )  o f  t h e s e  s t u d e n t s  r e c e iv e d  f a i l i n g  g ra d e s *

COMPARISON Or ACTUAL AKD PREDICTED GRADES IN  
BIOLOGICAL .>0IEKGE BIVISION* SAMPLING, HSU PRESHMEN,1937*38  

( P e r c e n ta g e s  b a se d  on t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )*

IF S E h W -
E3> GRADE ACTUAL GRADE

P
Q -l*5.

12
1 .6 - 2 .5

D
_ 2 .6 r 3 * 5

c
3 * 6 -4 * 5

B
.4 * 6 -5 . *5

A
5 *6—6*0

r 4"
5 * 6 - . .

£
4*6-5*5

■jj;
. (6 0 $ )

2
... (4 0 $ )

i G
3 * 6 - 4 .5

2
(8 $ ) .....

r $  ’ 
..... . (8 $ )

' ' g  
( g $ )

11
(4 6 $ ) (4 $ )

D j 2 
2 * 6 -3 * 5  ! (8 $ )

11
(4 2 $ ) (4 6 $ )  _ ......i .4 $ ) ...

E
1 *6—2 *5

1
(5 0 $ ) i ||

h

0  ? 1 . 5
1

............... i i
2 3  o f  57 (4 0 $ ) r e c e iv e d  t r a d e s  p r e d i c te d  f o r  the®

Of t h e  s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  th a n  a  C , 14 (5 0 $ ) 

f a i l e d  t o  s e c u r e  t h a t  h ig h  a  g r a d e ,  a n d  o n ly  1 (4 $ )  o f  t h e s e
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s t u d e n t s  s c o ro d  H ig h e r  t h a n  a C .

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

g r a d e s  i n  te rm s  o f  t h e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  w h ich  

f o l lo w s ,  shown t h a t  2 8  <49$) o f  t h e  a c t u a l  g r a d e s  v a r i e d  n o  

m ore th a n  one  u n i t  < .6  l e t t e r  g r a d e )  from  t h e  p r e d i c t e d  

g r a d e s ,  and  46 (8 0 $ ) o f  t h e  g ra d e s  d i f f e r e d  from  th o

DEVIATION OF BIOLOGICAL SCIENCE DIVISION •
GRADES FHCM PREDICTED ORADEO.

I n  te rm s  o f  S am pling  o f  MEG F r e s h e n ,  1 9 3 7 -3 8
( P e r c e n ta g e s  b a s e d  o h  t o t a l s  f o r  e a c h  g r a d e ) _________

GRADE RE­
CEIVED.

D'EVIATIORS IE  lPiaBAHLB; ERROR UNITS
*5 •*4 +3 .. +2 41 - 3 —4 _E

A
5 *6 -6  *0

i
1 3 3  J O

1
( 3 |  ft)

i
<33 $_)

• 'B '..
4 *6-5  *5 (2 0 $ ) , (5 3 $ ) £2 7$ )

C
3 * 6 -4*5

2
£.10$). £33$)

12
(5 7 $ )

D
2 * 6 -3 * 5 ( 86$ )

' &
<14$X

e
1 .6 - 2  .5

r
0  - 1 .5 <25$ )

1
(2 5 $ )

.2
(5<>|

TOTALS

£> H
 

r\ 
%*■*

16 ! 
(2 8 $ )

* 3 8 " ^
£4?$)

£  • 
(3 $ )

A,
(2 2 )

f o r e c a s t s  made by n o t  m ore th a n  tw o p ro b a b le  e r r o r  u n i t e  

<1*2 l e t t e r  g r a d e )  • T he f o u r  s t u d e n t s  who r e c e iv e d  P Ts  and  

tw o o f  t h e  t h r e e  s tu d e n t s  who r e c e iv e d  A 5s  e a rn e d  g r a d e s  

t h a t  d i f f e r e d  m ore  th a n  tw o u n i t s  from  t h e i r  f o r e c a s t s *  

E s p e c i a l l y  good p r e d i c t i o n s  w ere  m ade i n  th e  D ra n g e *  s in c e  

12 (8 6 $ ) o f  t h e  s c o r e s  v a ry  no  m ore th a n  one u n i t  from  th e  

f o r e c a s t s .  In  t h e  C r a n g e  12 g r a d e s  <57$ o f  t h e  g ro u p )  

v a ry  no  m ore th a n  one u n i t  from  t h e  p r e d i c t i o n s  made*



T h ere  w ere  248  s t u d e n t s  e n r o l l e d  1b  I n t r o d u c t io n  t o  

H u m a n it ie s  from  t h e  fre sh m a n  c l a s s  o f  1936**57• The mean 

g ra d e  i n  t h e  s u b j e c t  i s  3 .9 1 #  p r a c t i c a l l y  a  C , and  th e  s t a n -  • 

.,dard  d e v i a t i o n  i s  *91* tle an s . In  t h e  c o m p le t io n ,  a r t i f i c i a l  

la n g u a g e ,  an d  o p p o s i t e s  s u b t e s t s  e x c e e d  th e  n a t i o n a l  m ed ian s  

b y  1 * 1 , 2 . 6 3 a n d  3*8  p o i n t s  r e s p e c t i v e l y ;  th e  a v e r a g e s  

f o r  a r i t h m e t i c  and  a n a l o g ie s  f a l l  b e low  th e  n a t i o n a l  m ed ians 

by  *6 an d  3*3 p o i n t s  r e s p e c t i v e l y *

E M S  AHD STAHDA&D DEVIATIONS F03 OKA DIB AHD TESTS 
FOE 1 9 3 6 -3 7  INTRODUCTION TO HUMANITIES CLASS

SdOKE ,-J ■ sE&fc ' Is. d . 3 6 6 m MEAK S . D.sj

X1 3 -9 1 •9 1 X4 37 * m 17*58

* 2 32*30 11 *61 *5 3 1 .9 4 10*13

23*94 1 3 .1 4 % 54*31 .2 0 .0 4

Some o f  t h e  c o r r e l a t i o n s  found  b e tw een  th e  e x a m in a t io n  

s c o r e s  and  th e  s u b j e c t  g r a d e s  i n  I n t r o d u c t io n  t o  H u m a n itie s  

a r e  q u i t e  h ig h *  The tw o  h i g h e s t  c o e f f i c i e n t s  a r e  w i th  th e  

a r t i f i c i a l  la n g u a g e  s u b t e a t  (* 534 ) a n d  w ith  t h e  o p p o s i t e s  

s u b to a t  (* 5 0 7 )*  Two o f  t h e  s u b t e a t s  shot? low  c o r r e l a t i o n s *  

t h e s e  b e in g  a r i t h m e t i c  (# 1 3 5 ) a n d  a n a l o g ie s  (* 2 1 3 )*  The 

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

d i c t i v e  v a lu e ,  a s  shown by i t s  f o u r t h  p a r t i a l  c o r r e l a t i o n  

c o e f f i c i e n t  o f  *383* The a r i t h m e t i c  s u b t e e t  h a s  t h e  lo w e s t  

f o u r t h  p a r t i a l  c o r r e l a t i o n  ( - * 0 0 6 ) ,  an d  h e n c e  th o  l e a s t  

p r e d i c t i v e  v a lu e *
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CORRELATIONS RLTVflMI INTRODUCTION TO HUMANITIES GRAB^. 
AND SUBTESTS OF THE THU8ST0BE EXAMINATION.

SIMPLE CGRRELA T I OK S

* z *3 X4 % %

X1

00•*4•
ii

*135 *534 *213 * 5 0 |

*2 .4 2 2 .4 0 ? *409 *785

h .1 4 8 *444 .2 2 9

*4 .3 8 4 .4 9 6

*5 *
•354

F» E* r a j i & e s  ±*016 t o  if*042
__________' ...............

FIRST PARTIAL CORRELATIONS

r13.2* ".072 **35 .2* .328 r12.4* .332 **25.4s .300

^14.2® .428 r36.2“ "*182 r 13*4" .067 r26.4« •736

p15.2* .032 **45 .2* .261 *15.4* .001, **35.4" .424

r l6 .2= ♦268 r i*6.2m .332 **16 .4 s •330 **36 J T .181

*34 .2“ “ .029 r56.2s .058 **23.4* .401 *56.4= .204

P . E . r a n g e  : i.ofio t o

SECOND PARTIAL CORRELATIONS

r l4 .-2 3 ° .427 *56.23* *127 **26.34® •736 r23.45s .317

*15.23s .059 r12.34= .371 r56.34“ .143 r26*45" ♦723

**16.23® .260 *15*34“ .053 **12.45= .327 **36.45= ♦107
t* *•
45.23“ .286 *16.34= ♦349 **13.45* .073

**46.23* .312 *25. 34* .157 TP 'St
16.45 •337

P~. E. t o  £ .0 4 3
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eo im auvrxoN s m r z z m  in tb o sk js t io n  t o  h u m a n i t ie s  s h a d e s
AND SUBTESTS OF THE THURSTONE IX, TINATION ( C e n t . )  

THIRD PARTIAL CORRELATIONS

**14.236* 

**15.236* ,0 2 7

*45.236* *261

rl 2 .>45* *371

*16.345* * ^ Q 

r26*345= *7 3 0

*12. 456s mJ2B
**13.456® *°39

**23. 456* *1 9 ^
P .  E . r a n g e  Z  ±*020 t© * • m ...........

**12.3456* • 122 

r 13*2456*  “ *006

r l 4 . 2356°  #383 

**15*2346® - * 0 80

*’1 6 . 2345*  ,1 2 2

P» E« r a n e e  c  * .0 3 7  t©  -±.043

MULTIPLE CORRELATION

E1 .2 3 4 5 6 * Rl* 4 5 6 3 2 * .6 1 4 P . E . s t .0 2 7

R1 .2 3 4 5 6 c R1 .2 3645s .612 P . £ .  S ^ .0 2 7
33

The m u l t i p l e  c o r r e l a t i o n  fo u n d  ( .6 1 2 )  i n d i c a t e s  i l » t  

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

a b o u t  2 1 $ . T he p r e d i c t i o n  fo rm u la ,  b a s e d  on  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  g iv e n  in. t h e  t a b l e  im m e d ia te ly

STANDARD ERRORS OF ESTIMATE AND PARTIAL 
KHHUSS2IQL* COEFFICIENTS FOR INTRODUCTION TO HUMANITIES.

^ 1 .2 3 4 5 6 *  *72 

^ 2 . 13456s  6 *5 °

< ^♦12456*  1 0 *96

<^4•12356s  i 3 *5 9

^ .1 2 3 4 6 ®  8 # 3 5 <

12345s  1 1 ,4 8  !

^12 .3456®  *013  

^13 .2456®  • 00°

*>14.2356® #020 

^ 1 5*2346*  ” * °°7

*>16 ♦2345s  # o o R '

C s  2 .5 2 2  ‘

p * 3 •©at® ±**95



preceding is :

%x  s  , 013X2 ♦  ,Q 20fy  -  •007X5 + •008Xg *  2 ,5 2 2

I t  i s  seOn t h a t  th©  a r i t h m e t i c  s c o r e s  d o  n o t  e n t e r  i n t o  t h e  

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

o f  * 0 00 ,

The r e s u l t s  o f  t h e  p r e d i c t i o n s  m ade f o r  t h e  1936 -37  

fre s h m e n  e n r o l l e d  i n  I n t r o d u c t i o n  t o  H u m a n itie s  a r c  summar­

i z e d  i n  t h e  f o l lo w in g  t a b l e *  I t  i s  s e e n  t h a t  54$ o f  t h e

COHBiRISOM OP ACTUAL AM) PRliDI CTED SHADED 
IN INTRODUCTION TO HUMANITIES, HSU FR33IIHEH, 1935V37 

(B e rc e n ta g e s  b a s e d  on t o t a l s  f o r  e a o h  p r e d i c t e d  g r a d e )

KiEDlGT- 
ED (HURL

--------------11 — .... ... ......... - ---------------—  ■...........- ...* ........ n
actual g-pa d f  .

f
0-1*5.

E •
1 , 6—2 ,5

D • 
2 * 6 -3 * 5

c
3 *6-4  ,5

B
4 * 6 -5 5 * 6 - 6 ,0

A ' 
5 . 6 -

B
4 ,6 -5 * 5

§
1 2 5 $ !  ..

19  ' '
... X 5911  _

5
_ 1 M $ J

0
3 *6.-4 *5

T
m )

4
<3$)

. - 2S 
C l ^ )

67
(1 8 $ )

5
.. (3 $ )

D
2 * 6 -3  *5

4
(6 $ )

5
(7 $ ) 141$) (4 6 1 ) ___

E
1*6—2 ,5

F
0 -1 * 5

•

- - -

1 34  o f  2 4 8  (5455) r e c e iv e d  t r a d e s  p r e d i c t e d  3fo r  them

e t u d a s t s  r e c e i v e d  t h e  g r a d e s  p r e d i c t e d  f o r  them * O nly 29  

(1 6 $ )  o f  t h e  s t u d e n t s  w i th  a  p r e d i c t e d  g ra d e  o f  C o r  b e t t e r  

f a i l e d  t o  s e c u r e  a t  l e a s t  a  C , and  o n ly  3 (2 $ )  o f  t h e s e  

s t u d e n t s  r e c e iv e d  f a i l i n g  g ra d e s*  O f t h e  s t u d e n t s  w i th  

p r e d i c t i o n s  lo w e r  th a n  a  G , 41  (5 9 $ )  f a i l e d  t o  s e c u r e  t h a t
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h ig h  a  g ra d e ,,  a n d  n o n e  o f  t h e s e  s t u d e n t s  s c o re d  h i g h e r  t h a n  

a  C*

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

ed  g r a d e s  i n  te rm s  o f  t h e  p ro b a b le  e r r o r  o f  e s t i m a t e ,  w h ich  

f o l lo w s ,  show s t h a t  167 (6 7 $ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  

from  t h e  p r e d i c t e d  g r a d e s  by n o t  m ore  th a n  one u n i t  (* 5  

l e t t e r  g r a d e ) ,  an d  219  (8 8 $ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  from  

t h e  p r e d i c t e d  g r a d e s  by  n o t  m ore t h a n  tw o p r o b a b le  e r r o r s

d e v iA f io n  o f  l t m i w w m a a  t o  m u m m i s  s h a d e s
FHOL: PREDICTED 08&DES*

In  t e r m s  o f  123 * a * *483* M* B* U. F re sh m e n , 1 9 3 6 -3 7

a m tiE  e h -  
C E iv ru .

DEVI ATI 0]&  i e  p b ^ b a m  erro r  u iiii •s 1
+5_ r_. ♦4 *»3 +2 dtl - 2 - 3 - 4 -5

A
5 * 6 -6 * 0 (6 0 5 1

£
(2 0 $ ) 1 2 0 $ ).

" & ......■■
4 * 6 -5  *5

5
1 1 1 $ )

12
(2?$>

2 8
(6 2 $ )

c r
3*6-4*5  _

15
(1 2 $ )

io 4
(8 2 $ )

a l * 5
J W

D
2#£-3*5_ .

i
(2 $ )

33
(6 6 $ )

1
(2 $ )

1  '

&
1*6—2 *5

k
( u $ )

T
(6 7 $ ) (2 2 $ )

F
0  _ -1 * 5 (1 4 $ ) (86*
-TOTALS ‘11

m
30

(1 2 $ )
1 6 t

W ) ,
22  1 8

,(3$), (2 $ )
<5

.(? *

{ 1  l e t t e r  g r a d e )*  In  th e  F ra n g e  a l l  s t u d e n t s  r e c e iv e d  

g r a d e s  t h a t  v a r i e d  by m ore th a n  t h r e e  u n i t s  from  th e  p r e d i c ­

t i o n s  m ade f o r  them * O nly  1  (1 1 $ ) o f  t h e  E s t u d e n t s  s c o r e d  

w i t h in  tw o u n i t s  o f  th e  f o r e c a s t s  m ade f o r  th em . V ery good 

p r e d i c t i o n s  o r e  se e n  i n  t h e  C and  D r a n g e s ;  o n ly  3 (2 $ )  o f  

t h e  s tu d e n t s  i n  t h e s e  co m bined  g ro u p s  f a i l e d  t o  s e c u r e



g ra d e s  t h a t  d i f f e r e d  l e s s  th a n  one l e t t e r  g r a d e  from  t h e  

f o r e c a s t s  m ade f o r  them *

The f o l lo w in g  t a b l e  show s t h e  . r e l a t i o n  b e tw een  t h e  

a c t u a l  and  p r e d i c t e d  g r a d e s  o f  t h e  s tu d e n t s  in c lu d e d  i n  t h e  

sa m p lin g  o f  t h e  1 9 3 7 -3 8  fre sh m a n  c l a s s  who e n r o l l e d  i n  

I n t r o d u c t i o n  t o  H u m a n itie s*  Of t h e s e  s tu d e n ts *  5 4 $  r e c e iv e d  

t h e  g ra d e  p r e d i c t e d  f o r  th e m ; o n ly  1 (5 $ )  o f  t h e  s t u d e n t s  

w i th  a  p r e d i c t e d  g r a d e  o f  0 o r  b e t t e r  f a i l e d  t o  g e t  a t  l e a s t  

a  C* a n d  n o n e  o f  th e s e  s t u d e n t s  f a i l e d ;  11 (5 8 $ ) o f  t h e
i - •

s t u d e n t s  w i th  p r e d i c t i o n s  o f  I) o r  lo w e r  f a i l e d  t o  s e c u r e  a  

g r a d e  o f  C o r  b e t t e r *  an d  o n ly  2  (1 1 $ ) o f  t h e s o  s t u d e n t s  

s c o r e d  h ig h e r  th a n  a  C .

COS PARIS Oil OR ACTUAL ARC PREDICTED GRADES IK 
INTRODUCTION TO HUMANITIES. SA-IDLING* IJDU FRESHMAN,1 9 3 7 -3 8  

( P e r c e n ta g e s  b a so d  on t o t a l s  f o r  e a c h  p r e d ic te d ,  g r a d e ) .

PREDIGT-
ED GRADS ACTUAL GRADS

W
0 - 1 .5

E
1 .6 - 2  .5

t>
2 .6 - 3  *5

c
3 .6 - 4 .5

B
4 .6 —5  *5

A
5 . 6 —6*0

A
3 * 6 - .......

fe ' '  
4 .6 - 5 .5

I
.. .{ 3 3 % )

&.
, .._ (3 j %).

• ' 1  ir ^  
( 3 | 3 0

. C ' 
3*6-A..5. _ m i  .

9
. .  (3 5 $ ) .. ( 6 $ ) ....

D
2> 6-3*5

11
(58X) (3 2 1 ) .

2
{20$)

£
1 .6 - 2  .5

-

F
0 - 1 .5

B1 o f  39 (54?S) r e c e iv e d  g r a d e s  p r e d i c t e d  f o r  them

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

g r a d e s  i n  te rm s  o f  th e  p ro b a b le  e r r o r  o f  e s t im a te *  w h ic h



f o l lo w s ,  show s t h a t  25 (59 /'}  o f th e  a c t u a l  g r a d e s  v a r i e d  no 

m ore th a n  on© u n i t  (*5 l e t t e r  g r a d e )  from  t h e  p r e d i c t e d  

g ra d e s #  and  34 ( 8 7 )  o f  t h e  g ra d e s  d i f f e r e d  from  th e  

f o r e c a s t s  made by n o t  m ore  th a n  two p r o b a b le  e r r o r s  (1*0  

l e t t e r  g ra d e )*  I t  i s  t h u s  se en  t h a t  i n  t h i s  s u b j e c t  t h e r e  

a r c  o n ly  5 s t u d e n t s ,  o r  o f  th e  t o t a l  num ber i n  t h e  

sa m p lin g  o f  t h e  195?**58 c l a s s ,  who r e c e iv e d  g r a d e s  t h a t  

d i f f e r e d  m ore th a n  one  l e t t e r  g ra d e  from  th e  f o r e c a s t s  made 

f o r  them . Hone o f  t h e  C s t u d e n t s  v a r i e d  m ore th a n  two u n i t s  

from  th e  f o r e c a s t s  made f o r  them , a n d  11 o f  t h e  12 I) s tu d e n ts  

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

p r e d i c t i o n s  made f o r  them *

.CHVIAflOK OF INTRODUCTION TO HUMA.KITIRB GRADES 
FROM PRRDICTHD G-RADHS 

In  te rm s  o f  PH ,,+ *±*4>55* S a m p lin g , I.ibU r ‘re sh m en ,  1 9 3 6 -37  
( P e r c e n ta g e s  b a s e d  on t o t a l s  f o r  e a c h  g r a d e )

GRIP I* Fd> Di-.VIATIOI '3 IK T'VOBMVLz RRRQR UKIT&
C „ I  /  i-iiD *4 *3 *42 ' *1 . 2 -2 - 4 -5

A
5 * 6 -6 * 0

+ !

ism) ism )
B

4 * 6 -5*5
1

W ) W )
€

i§Z£L
i

(1150c 1
3*6—4*5

4 H
(6 ^ )

1
{m)

r  "D 
2 *6-3*5 193Q.

1
(8%)

13 I 
a .6-2  *5 !

5

F
|0 - 1 .5
TOTALS i

( k v
"  2 ’" 
m

10
S M I

l£
(43%)

1

T h ere  w ere  218  s t u d e n t s  e n r o l l e d  i n  F o re ig n  L anguages 

from  t h e  fre sh m a n  c l a s s  o f  1 9 3 6 -3 7 •  The m ean g r a d e  i n  t h e
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'’ES&Hii A N D  OTAHBAED DRVIATI0IJ8 OP GRABS! 
km TESTS POE 1 9 3 6 -3 7  FOREX OS XASCHJA&ES GLASS.

s c e f e M M a *  d * S 3  C H S a .  p .

4 . 1 9 1 . 1 3 3 8 . 7 2 1 ?  * 1 7

3 3 * 2 4 1 1 . 2 7
* 5

3 1 . 9 4 1 0 . 1 2

* 5
2 2  * 1 4 1 2 . 0 1

X6
5 6 . 4 1 1 9 . 8 0

s u b j e c t  i s  4 * 1 9 #  s l i g h t l y  b e t t e r  th a n  a  C ,  and  th e  s ta n d a r d  

d e v i a t i o n  l a  1 * 1 3 *  Means f a r  t h e  c o m p le t io n #  a r t i f i c i a l  

l a n g u a g e ,  a n d  o p p o s i t e s  s u b t e s t s  e x c e e d  t h e  n a t i o n a l  m ed ian s  

by  2 * 1 ,  3 * 5 ,  and  2 * 1  p o i n t s  r e s p e c t i v e l y *  The a v e ra g e  f o r  

t h e  a r i t h m e t i c  e u b ie s t  i s  2 * 4  p o i n t s  be low  th e  n a t i o n a l  

m edian# a n d  th e  a v e ra g e  f o r  t h e  a n a l o g i e s  s u b t e s t  i s  3*3 

p o i n t s  b e lo w  t h e  n a t i o n a l  s ta n d a rd *

The s im p le  c o r r e l a t i o n s  fo u n d  b e tw ee n  g r a d e s  a n d  s u b t e s t  

s c o r e s  a r e  r a t h e r  low  f o r  t h i s  g ro u p #  e x c e p t  i n  o n e  c a s e *

The s i n g l e  h ig h  c o r r e l a t i o n  i s  w i th  t h e  a r t i f i c i a l  la n g u a g e  

s u b t e s t  ( * 5 1 4 ) *  The lo w e s t  c o r r e l a t i o n  i s  w i th  th e  a r i th m e ­

t i c  s u b t e s t  ( . 1 8 8 ) *  By r e f e r r i n g  t o  t h e  p a r t i a l  c o r r e l a t i o n  

c o e f f i c i e n t s  o f  th e  f o u r t h  o r d e r  i t  i s  s e e n  t h a t  th©  a r t i ­

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

v a lu e #  s i n c e  i t s  c o e f f i c i e n t  i §  * 4 3 9 #  t h e  n e x t  h i g h e s t  v a lu e  

t h a t  f o r  t h e  c o m p le t io n  s u b t e s t  b e in g  o n ly  * 1 6 4 *  The tw o 

lo w e s t  p r e d i c t i v e  v a lu e s  a r e  h e ld  b y  th e  a r i t h m e t i c  and  

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

• 0 6 4  an d  - * 0 5 1 #  r e s p e c t i v e l y *



COEREL/iTIORS HETSTEHS FOREIGN L&NGQ&GE GRAD12> 
AHD SUBTESTS OF THE THURSTONE EX&SINATION.

<-uSIM M  COR]m&TIOHS

*2 V x4
X _

5 * 6

* 1 •328 .1 8 8 •514 .2 6 6 .2 9 7

*2 •3 7 0 ♦379 .4 6 7 .7 9 9

* 3 ♦173 .4 3 0 •216

x 4 .4 6 3 .4 8 4

* 5
.4 0 3

P .  E . TantKe Z ± .0 1 7  t o  * .0 4 4

FII&T PARTIAL CORRELATIONS

**13 .2 ^  *°76 r 35*2* *513 **12.4® .1 6 8 *2 5 . 4 ® .3 5 6

*14 .2® *36.2®  - * 3 **13.4® .1 1 7 **26.4= •761

**15.2® *135 r 4 5 .2 s  *350 **15*4= .0 3 7 **35 *4= .4 0 1

**16w2= #o61 **46.2* *526 **16.4® .0 6 4 **36.4 s .1 5 3

**34.2® - 038 r 5 6 .2 s  *056 **23.4® •334 **56.4® .2 3 1

P .  E . ra n r .e  c  * .0 1 9  t o ±r.045

SECOND PA RTIAJL CORRELATIONS

* 1 4 .2 3 *  •*** *56.23®  *107 **26.34® .7 6 2
**23.45®

.2 2 3

**15.23= *n 7 **12 .34® *158 **56.34* .1 8 7 **26.45® .7 4 6

* 1 6 .2 3 s  #C7r5 r 1 5 .3 4 s  - 0 U **12 .4 5 s .1 6 6 **36.45® .0 6 8

I 4 5 .2 3 S **16.34S **13.45s .1 1 2

**46.23® *335 **25.34= -2 57 **16.45® .0 5 7

'P. E. r a n s e  z 1 .0 1 9  to i*- i
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CORRELATIONS BETWEEN FOREIGN LANGUAGE GRADES 

AND 3 OBTESTS OF THE THURSTONE EXAMINATION ( C e n t . )

THI RD PARTIAL CORRELATIONS

**14,236* 

**15*236= •11°  

r 4 5 * 2 5 6 - *5*2

r l2 .3 4 5 s  

**16.345= - 050  

* 2 6 .5 4 5 =  *7 53

**12.456“  9186 

**15*456= *109

**2 3 . 4 56 = *259
P . E . - r&n«ce m * .0 2 0  t o  4 .0 4 5

FOURTH PARTIAL CORRELATIONS

* 1 2 .3 4 5 6 *

**13.2 4 5 6 s  * ° ^

**1 4 . 2356= *439

**15*2546* - ° 5 1

**16.2345= ~ *°92

MULTIPLE CORRELATION

R1 .2 3 4 5 6= R1 . 45632= •546 P .  Em s  4 .0 5 2

Rl . 23456*  R1 .2 3 6 4 5 * .5 4 5  P . ’ &• Z  4 .0 3 2

STANDARD ERRORS OF ESTIMATE AND PARTIAL 
REGRESSION COEFFICIENTS FOR FOREIGN LANGUAGES.

^ 1 . 2 3 4 5 6 =  *9 5  

^ 2 . 1 3 4 5 6 =  6 ,1 9

< ^ . 1 2 4 5 6 *  1 0 * 4 5

^ 4 . 1 2 3 5 6 *  1 2  * ^ 2

0 "5 . 1 2 3 4 6 =  7 , 9 2  

* 6 . 1 2 3 4 5 =  1 1 *0 1

**1 2 . 3 4 5 6 =  • o e s  

**1 3 . 2 4 5 6 “  ,0 0 6

* 1 4 . 2 3 5 6 =  * ° 5 3  

b 1 5 . 2 3 4 6 * ~ * 0 0 6

^ 1 6 *2 3 4 5 = '

C  - 2  V'5’ *

£ * e s t =  ± * 6 3 9

The m u l t i p l e  c o r r e l a t i o n  fo u n d  ( .5 4 5 )  i n d i c a t e s  t h a t  

t h e  p r e d i c t i o n  fo rm u la  w i l l  have  a  f o r e c a s t i n g  e f f i c i e n c y  o f  

a b o u t  16%» The p r e d i c t i o n  fo rm u la , b a se d  on 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  g iv e n  i n  t h e  t a b l e  above i s :

T x  s  . 025X2 t  .OO6X3 + *°55x4  -  *006X5 -  .008X6  + 2 .5 9 1 *
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The r e s u l t s  o f  t h e  p r e d i c t i o n s  made f o r  th e  1 9 5 6 -3 7  

fre sh m e n  e n r o l l e d  i n ,F o r e i g n  L anguages a r e  sum m arized  i n  th e  

f o l lo w in g  t a b l e .  I t  i s  s e e n  t h a t  45$ o f  t h e  s t u d e n t s  

r e c e iv e d  t h e  g ra d e  p r e d i c t e d  f o r  th e m . O nly 33 (1 8 $ ) o f  t h e  

s t u d e n t s  w i th  a  p r e d i c t e d  g ra d e  o f  C o r  b e t t e r  f a i l e d  t o  g e t  

a t  l e a s t  a  C, an d  o n ly  5 (3 $ )  o f  t h e s e  s tu d e n ts  r e c e iv e d

COMPARISON OF ACTUAL AND PREDICTED GRABiS 
IN FOREIGN LANGUAGES. M3U F R E 3 H M , 1936-37*  

( P e r c e n ta g e s  b a se d  on t o t a l s  f o r  e a c h  p r e d i c te d  g r a d e )

M O O T ­
ED GRADS ACTUAL GRADS

#
0 - 1 ,5 1*6—2*5

D
2 .6 - 3 .5

C
3 * 6 -4 .5

B
4 .6 -5 * 5

A
5 *6—6 .0

A
5 .6 -

3
(4 3 $ )

k
<57*1£■'

4 .6 - 5  *5
1

(2 $ )  .
14

( | | 0
2 5

(4 7 $ ) <22S>
C

3* 6 -4*5  _
4

_ ( 3 $ )
23

( l | $ ) (5 0 $ ) ... _
2 8  1 

(23$  L <5*)
r  D 
£ • 6 - 3 .5 (1 3 $ 1 (1 0 $ ) (2 2 $ )

14
(4 5 $ ) ....

3
(1 0 $ )  ..................

E
1*6—2 .5

0 - 1 .5
_________ E& ,.?f .2 :L8 (4 5 $ ) r e c e iv e d g ra d e s  p r e d i c t e d  f o r  them

f a l l i n g  g r a d e s .  Of t h e  s tu d e n ts  w i th  p r e d i c t i o n s  o f  D o r  

lo w e r ,  14 (4 5 $ )  f a i l e d  t o  s e c u r e  a  g ra d e  o f  C o r  b e t t e r ,  and  

o n ly  3  (1 0 $ )  s c o re d  h i g h e r  th a n  a  C .

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

g r a d e s  I n  te rm s  o f  th e  p r o b a b le  e r r o r  o f e s t i m a t e ,  w h ic h  

f o l lo w s ,  show s t h a t  120  (5 5 $ )  o f  t h e  g ra d e s  v a r i e d  from  t h e  

f o r e c a s t s  m ade by n o t  m ore th a n  o n e  u n i t  ( . 6  l e t t e r  g r a d e ) ,  

and  189 o f  th e  a c t u a l  g r a d e s  v a r i e d  from  t h e  p r e d i c t e d



io 2 .

DEVIATION OP FOREIGN LANGUAGE Gflf* DES 
FROM PREDICTED GRADES.

I n  te rra #  o f  ?E e a ^ r* .6 3 9 *  M. S . U. P reohm en , 1 9 3 6 -3 ?
( P e r c e n ta g e s  b a s e d  on  t o t a l s  f o r  e a c h  g r a d e )

GR&DE RE­ DEVIATIONS IN' PROBABLE ERROR UNITS ;
CEIVED * 5 ..... ■*4 -♦5- +2 , *1 -2 -3 -4

A
5*6-6*0

1  .
(5$)

6
128MJ

8
( | W

6
( < $ # )

¥
4*6—5*5 M . (4?$).

22
(39$) (5 $ )

-TT <T" ' '
3*6—4*5

7
(7 $ )

76
(? § $ )

10
(11$)

D ‘ 
2*6-3*5

16
(52$).

i i
(3 3 $ )

4
X lM l

X . & . S (43$)
4  T 

(5 |$ )
•

¥
Q -1 * 5 (22$ )

4
(4 |$ >

3
(33$

TOTALS m
’1 1 ................

JSSJL.
mmw .................

(1 9 $ )
l2o

(55$)
27

( 12$ )
10

M ) ' ( 2$ )
3

( ¥

g r a d e s  by n o t  m ore th a n  tw o  p ro b a b le  e r r o r s  {1 .3  l e t t e r  

g r a d e )*  The p o o r e s t  p r e d i c t i o n s  w ere  i n  t h e  F r a n g e , ,  w h e re  

.. a l l  th e  g r a d e s  r e c e i v e d  w ere  tw o o r . m ore u n i t s  lo w e r  th a n  

t h e  f o r e c a s t s  made* I n  t h e  A ra n g e  15 (7 2 $ )  o f  t h e  g r a d e s  

w e re  m ore t h a n  one u n i t  h i g h e r  th a n  th e  p r e d i c t i o n s ,  an d  ?  

( 33$ )  o f  t h e  g ra d e s  w e re  m ore th a n  tw o u n i t s  ab o v e  th e  f o r e ­

c a s t s *  N one o f  t h e  g r a d e s  i n  t h e  C r a n g e  d i f f e r e d  m ore th a n  

tw o u n i t s  from  t h e  f o r e c a s t s ,  and  o n ly  5  ( 9$ )  o f  t h e  B 

g r a d e s  and  4  (1 3 $ )  o f  t h e  D g r a d e s  v a r i e d  from  th e  p r e d i c t  ; 

t i o n s  by t h e  same am ount * F o r  t h e  e n t i r e ,  g ro u p  o n ly  2 9  

(1 4 $ )  o f  t h e  g ra d e s  d i f f e r e d  m ore th a n  two u n i t s  from  t h e  

f o r e c a s t s  m ade.

The f o l lo w in g  t a b l e  show s t h e  r e l a t i o n  b e tw een  t h e  

a c t u a l  an d  p r e d i c t e d  g r a d e s  o f  th e  s tu d e n t s  in c lu d e d  i n  t h e
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COMPARISON OF ACTUAL AND PREDICTED GKABES If?
FOREIGN LANGUAGES. SAMPLING OF HSU FRKSH£&N, 1 9 3 7 -3 8  
{ P e rc e n ta g e s  b a se d  on  t o t a l s  f o r  each- p r e d i c t e d  g r a d e )

(£r e d ic $ -
pD GRADE ACTUAL GRADE

F
0 - 1 .5

&
1»6**2 *5

B «
2 <*6-3.5

C
3 . 6 - 4 . 5 .

B
4 *6-5  *5

A
5 .6 —6*0

T A ' 
a * 6 - .........
" B 
4 * 6 -5 .5

i
( 2 0 # ) ...

3
(6 0 # )

1
.( 2 0 # )  .

G
3*6-4  *5 ..(50#.):. (4 0 # ) ( 1 0 # ) .

D
k . 6 - 3 . 5

2
[20# )

3  ‘ 
(3 0 # )

3
(3 0 # )

1
(1 0 #  ) ..

1
(1 0 # )

1 »6“ 2 *5
F

0 - 1 . 5 -

LI o f  25 (4 4 # )  r e c e iv e d  t r a d e s  p r e d i c t e d  f o r  them

sa m p lin g  o f  t h e  1 9 3 7 -3 8  fre sh m a n  c l a s s  who e n r o l l e d  i n  

F o re ig n  L a n g u a g e s . Of t h e s e  s tu d e n ts  44#  r e c e i v e d  th e  g r a d e  

p r e d i c t e d  f o r  them * None o f  th e  s t u d e n t s  w i th  a  p r e d i c t e d  

g r a d e  o f  C o r  b e t t e r  f a i l e d  t o  g e t  a t  l e a s t  a  G* O f t h e  

s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  th a n  a  C , 5  (5 0 # )  f a i l e d  t o  

s e c u r e  t h a t  h ig h  a  g r a d e ,  and  o n ly  2  (2 0 # ) s c o re d  h i g h e r  

th a n  a  C*

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

g r a d e s  i n  te rm s  o f  t h e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  w h ic h  

f o l lo w s ,  show s t h a t  12 (4 8 # )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  no 

s o r e  th a n  one  u n i t  (*6  l e t t e r  g r a d e )  from  t h e  p r e d i c t e d  

g r a d e s ,  an d  19 {7.6#) o f  t h e  g r a d e s - d i f f e r e d  from  t h e  fore** 

c a s t s  made by n o t  m ore th a n  tw o  p r o b a b le  e r r o r  u n i t s  (1 * 3  

l e t t e r  g rad© )*  B o th  th e  s t u d e n t s  who r e c e iv e d  F *s w ere
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DEVIATION OP FOREIGN LANGUAGES GRADES 
PROS PREDICTED GRADES*

In  te rm s  o f  PB *2**639* M. S . U. F re s h m e n ,'1 9 3 7 -3 8  
( P e r c e n ta g e s  b a s e d  on t o t a l s  f o r  e a c h  g r a d e )

GRADE RE­
CEIVED

. .  DEVIATIONS in  PROBABLE ERR032 UNITS
*4 +2 •2 > ? - 4 “5A

3 *6—6 .0 (67%)
1 -

B
4 .6 - 5 .5

2
(25% )

3
( y i m ( j t M )

ts .

3 .6 - 4  .5
■ ■ 3

(335S) (56% )_

i
< u ^ )

D
2 .6 - 3  .5

3
( 100&)

.

1*6 -2  *5 -
_  y

0 - 1 .5
1

W )
TOTALS (16% )

6 jL2
<48g) W ) m i 4 )

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

e d .  Only f o u r  o t h e r  s t u d e n t s  r e c e iv e d  g r a d e s  t h a t  v a r i e d  

m ore th a n  tw o  u n i t s  from  t h e i r  f o r e c a s t s .  T h ese  w ere  2 

(67%) o f  th e  A s t u d e n t s  an d  2 (2$%) o f  t h e  B s tu d e n ts *

MEANS AND STANDARD DEVIATIONS 
OF GRADES AND TESTS FOR 1 9 3 6 -37  HUMANITIES DIVISION*

1 SCORE MEAN S . D. SCORE MEAN D.
r

x i 3*95 .9 9 X4 3 6 .5 0 1 6 .7 9

X2 3 2 .5 9 1 0 .9 6
X5

3 2 .1 9 1 0 .1 1

L..„?....
2 3 .5 1 12 .8 0 X6 5 2 .9 8 1 9 .9 2

T h e re  w e re  384 s t u d e n t s  e n r o l l e d  i n  o n e  o r  m ore su b ­

j e c t s  i n  t h e  H u m a n it ie s  D i v i s i o n * S u b j e c t s  In c lu d e d  i n  th e  

d i v i s i o n  a r e  I n t r o d u c t i o n  t o  H u m a n it ie s , J o u r n a l i s m ,  S p eech , 

and  t h e  v a r io u s  f o r e i g n  la n g u a g e s .  The m ean g r a d e  i n  t h e
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CQBREL&TIGHS BETWEUI HILARITIES DIVISION GRADES 

AND SUBTESTS OF TBS THURSTONE EXA.SIHATIOR. .

. . .  SIMPLE . CORRELATIONS___________  ■ ...

*2 . 3 . x 4 V * 6 . .

; h •357 .1 3 3 ■ .4 9 3 *198 .2 9 9

' *2  ' .4 2 5 *343 .4 2 4 .7 8 4

V *151 .4 1 4 .2 4 9

* 4 •383 '# 4 3 8

*5 #358

-------  - ............ ........P .  13... r a n f te  "  fc.013 t o  ± .033_ . . . .  , . .  _■

d i v i s i o n  I s  3*95» p r a c t i c a l l y  a  C , and  t h e  s ta n d a r d  d e v ia ­

t i o n  i s  *99*

Two o f  t h e  B ltnple c o r r e l a t i o n s  b e tw e e n  g r a d e s  a n d  

.s u b te s t s  f o r  t h i s  g ro u p  a r e  f a i r l y  h ig h ;  i n  th e  c a s e  o f  

t h e  c o m p le t io n  s u b t e a t  t h e  v a lu e  i s  *357* and  f o r  t h e  .
"  t

a r t i f i c i a l  la n g u a g e  s u b t e a t  t h e  c o e f f i c i e n t  l a  .4 9 3 *  The 

o t h e r  t h r e e  c o r r e l a t i o n s  a r e  l e a s  th a n  *3$Q* t h e  lo w e s t  

b e in g  t h a t  fo u n d  f o r  a r i t h m e t i c  ( . 1 3 3 ) .  By r e f e r r i n g  t o  

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

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

I s  h e ld  by th e  a r t i f i c i a l  la n g u a g e  s u b t e s t ,  w i th  a  

c o e f f i c i e n t  o f  .435» fo l lo w e d  by t h e  c o m p le t io n  s u b t e s t  

w i th  a  v a l u e  o f  *236 . The a r i t h m e t i c  s u b t e s t  h a s  t h e



1 0 6 .

GO H: vEL AT I OKS BLTViEEII UUUAlllTl AS DIVISIOB GRADES 
All'll) SUBTESTS CF THE THUBSTGBH EXAMINATION (C o n t .)

FI 11ST PARTIAL CQRKBLAT I CHS
r 1 3 .2 * - .0 2 2 * 3 5 .2 * .2 0 5 *12.4® .2 3 0 * 2 5 . 4* •337

* 1 4 .2 = .4 2 3 *36  .2 s - . 1 5 0 *13*4= .0 6 8 * 2 6 .4 = .7 5 1

*15*2= .0 5 5 *45  .2  s .2 ? 9 * 1 5 .4 = • O i l * 3 5 .4 * .3 9 0

* 1 6  *2" •0 3 5 * 4 6 .2 = .2 9 9 * 1 6 .4 = .1 0 6 * 3 6 .4 = •206

*34 .2® .0 0 6 *56.2® .0 4 5 * 2 3 * 4 "
.4 0 2

* 5 6 .4 " .2 2 9

"'P. 1. r a n g e  *  * .0 1 5  t o 1?V334

* 1 4 .2 3 = .4 2 3 * 5 6 .2 3 *  *°95 * 2 6 .34s .7 4 5 *2 3 . 45*
.3 1 2

* 1 5 .2 3 S .0 6 4 r i s , y c  *222 *5 6 . 34= .1 6 5 * 2 6 .4 5 = *735

* 1 6 .2 3 s .0 3 0 *15*3**  “ *017 *1 2 . 45= .2 4 0 * 3 6 .4 5 = .1 3 0

* 4 5 .2 3 = .2 8 9 r 1 6 .3 4 *  • 0!* * 1 3 . 4 5 " .0 6 9

* 4 6 .2 3 = • 303 *2 5 . 34® * 1 6 .4 5 =
♦106

....... ........, ,........ 4 .6 1 5  t o * .6 3 4

THIRD PARTIAL CCRRMTIONS
* 1 4 . 236= ♦434 * 1 2 . 345"

.2 3 1

*15 .236® .0 6 1 * 1 6 .3 4 5 = .0 9 8

* 4 5 .2 3 6 " .2 7 5
* 2 6 .345S

.7 3 7

12 .45 6*

*13 .456*  

* 2 3 .4 5 6 5
r a n g e  *  4.Q1€> i o  ± .0 3 4

.241

.0 5 6

.3 2 2

P# a .

FOURTH PARTIAL CORRELATIONS
* 1 2 . 3456*  *236

* 1 3 .2 4 5 6 =  " * 0S5

* 1 4 .2 3 5 6 =  ,455  

* 1 5 .2 3 4 6 *  ” *067

*16 .2345®  “ *110

P .  E* r a n g e  2  4 .0 2 7  t o  4 .0 3 4

MULTIPLE CORRELATION
R1 . 23456= R1 . 45632* .5 4 3 P • E .  2 4 .0 2 3

Rl . 23456= R1 .2 3 6 4 5 = •543 P . E . - * .0 2 3
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lo w e s t  f o u r t h  p a r t i a l  c o r r e l a t i o n  ( - . 0 2 3 ) .

The m u l t i p l e  c o r r e l a t i o n  fo u n d  (* 5 4 3 )  i n d i c a t e s  t h a t  

t h e  p r e d i c t i o n  fo rm u la  w i l l  h av e  a  f o r e c a s t i n g  e f f i c i e n c y  

o f  a b o u t  16$* T he p r e d i c t i o n  fo rm u la*  b a s e d  on  t h e  p a r t i a l  

r e g r e s s io n  c o e f f i c i e n t s  i s ;

Z  . 032X2 -  *002X3 f  .028X ^ -  . 007X5  -  .008X g 4- 2 .5 8 9

STAHDAHD. ERRORS OF 23TI&ATE AND 
PARTIAL REGRESSION COEFFICIENTS FOR HUHANITIE3 DIVISION. .

0*1.23456® *8 3

^ 2 .1 3 4 5 6 s

<73.12456* 1 0 *9^  

< ^ 4 .1 2 3 5 #

<r$*i23i&z  8 *39 

<*6.12345”  1 1 ,6 1

b 1 2 .3 4 5 6 S *032  • 

b 13*2456s: ~*002 ;

*>14.2356* -*026 

- b 1 5 .2 3 4 6 s

b l6 * 2 3 4 5 p  " • ° 08
0  a  2 .5 8 9

• 1 -*

The r e s u l t s  o f  t h e  p r e d i c t i o n s  sad©  f o r  th e  1 9 3 6 -3 7  

fre sh m e n  e n r o l l e d  i n  t h e  H u m a n itie s  D iv i s io n  a r e  sum m arized  

i n  t h e  f o l lo w in g  t a b l e ,  i t  i s  se e n  t h a t  4 7 ^  o f  t h e  s tu d e n t s  

r e c e iv e d  t h e  g r a d e  p r e d i c t e d  f o r  th e m . O f t h e  s tu d e n t s  w i th  

a  p r e d i c t e d  g r a d e  o f  G o r  b e t t e r ,  60  (21^ )  f a i l e d  t o  g e t  a  

C o r  b e t t e r *  a n d  o n ly  6  {2 $ }  r e c e iv e d  f a l l i n g  g r a d e s .  Of 

t h e  s t u d e n t s  w i th  f o r e c a s t s  lo w e r th a n  a  C , 52  (5 3 $ ) f a i l e d  

t o  s e c u r e  t h a t  h ig h  a  g ra d e *  a n d  o n ly  5  ( 5$ )  e x c e e d e d  a  G 

g r a d e .  Ho p r e d i c t i o n s  o f  S o r  F g r a d e s  w ere  m ade, and  o n ly  

t h r e e  s t u d e n t s  v?©re p r e d i c t e d  A g r a d e s .

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



1 0 8 * -

OOLJPAniSOn OF ACTUAL At© PREDICTED GRADES 
II! HUHAKXOTG* IISU FRgjgEAB* 1 9 3 6 -3 7 *  . 

( P e r c e n ta g e s  b a se d  on  t o t a l s  f o r  o a ch  p r e d i c t e d  g r a d e )

d e p i c t ­
ed  m* m - ACTUAL SHADS

F
0-1*5

1
1*6-2 .5

..... 0  ... : c 
3.6r4.6

B
. A..6-5 *5 5.6-6*0

r £ '  ' 
5.6-....■._ ....(3M)...

1
. (33M

1
.(33*>.....

B
4*e-%*5 •

...f M)
is

:..W J ....
$>

.-.fjStfJL.
9

. (17£)..
m 0  

3.6-4*5 13%)
9

CM )
121 

___L53$} ..
47
£2M) 5

.....(MX...
B

2 *6-3*5 CM) j£37S0L
41

C.4M)
5

....... t & l .r m r r ^ r  r

1*6-2 .5
f "  

o ._-1.5
182 o f  384 f^ T ^ J  r e c e iv e d  g r a d e s  p r e d i c t e d  f o r  th e n

g r a d e s  i n  t e r n s  o f  t h e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  w h ich  

f o l lo w s ,  show s t h a t  2 4 0  (6 3 * )  o f . t h e  .a c tu a l  g r a d e s  v a r i e d  

fro m  t h e  p r e d i c t e d  g ra d e s  b y  n o t  m o re  th a n  o n e  u n i t  ( . 6

dotation of HusaemKs mvtsxm amnm mm predicted grades
I n  te r m s  o f  FIiQgt» r« 5 6 l*  11* 6* 8* F re sh m e n , 1 9 3 6 -3 7  

( P e r c e n ta g e s  b a s e d  on  t o t a l s  f o r  e a c h  g r a d e )

HK djs r e ­
c e iv e d

' BE^A TlbBS / i f f  PRDB&BLiS OH m u ;cs
<3

. ^
43...... .. 42 : M . ... f - 2 . - 3 . ... **£{* .. .-3.

A
5 .6 -6 .© CM )

g
£ 4 0 ^ )

4 4  1 f 
{2?%}

0
4 * 6 -5  .5

4
..M L l l I & L

2 8
C3jpL

3 7
c? w

i

6
3 * 6 -4 .  5

2 '
W )

S i
,{ 1 2 $ [79%)

12.
(7 * )

r -  g  - n r

m )
&

2* 6 - 3 . 5 ...
3 5
i m i

17
W )

$
(IK S )

E
1 .6 - 2  .5

3
£183 )

12
( 7 0 j )

2

ITTrf  1 <rT"n 
0  - 1 .5 < W )

3
£ 2 l£ )

9
( 65^

TOTALS 5
, « )

i f r n  ’ 

W )
53 2 4 o

(6 3 * )
3 0

<8M
£6

(7/D
5

< 3j0
9

£2^
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l e t t e r  g r a d e ) ,  and  323 ($5/£) o f  t h e  a c t u a l  g ra d e s  v a r i e d  

fro ®  th e  p r e d i c t e d  g ra d e s  by n o t  m ore t h a n  tw o p ro b a b le  

e r r o r s  ( 1 .1  l e t t e r  g r a d e ) #  I n  t h e  F r a n g e  a i l  t h e  g r a d e s  

w ere  m ore th a n  tw o u n i t s  lo w e r  th a n  t h e  p r e d i c t i o n s  m ade, 

a n d  i n  th e  E ra n g e  14  (8B $) o f  t h e  g ia d e o  w ere  s to re  t h a n  

tw o  u n i t s  lo w e r  th a n  t h e  f o r e c a s t s .  I n  t h e  A ra n g e  7  (46j£) 

o f  t h e  g r a d e s  w ere  m ore th a n  tw o u n i t s  above th e  f o r e c a s t s #  

E s p e c i a l l y  good p r e d i c t i o n s  w ore mad© i n  t h e  Q r a n g e ,  w here  

174 (9 8 $ ) o f  t h e  g ra d e s  v a r i e d  l e s s  t h a n  tw o u n i t s  fro m  t h e  

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

COMPARISON OF ACTUAL AND PREDICTED GRADES IN HUMANITIES 
DIVISION. SAMPLING OF M. S .  U# FRESHMEN, 1 9 3 7 -5 8  

( P e r c e n ta g e s  b a a e d  on t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

HffiftiGT-
133 GRADE ACTUAL grade

F
0 - 1 .5 1 . 6 - 2 .5

D
2 #6-3*5

c
3 . 6 - 4 .5

B
4 # 6 -5*5

A
5 *6-6*0

A
5 * 6 -

S
4.6-5_*5. , _ i d a i _

2  "
....

0
3 # 6 -4 .5

1 ' ijj
....U i £ )  .

i i
( 4 ^ )

£
i m y

' 1 g  
A p l ....

D
2 # 6 -3 * 5

1
< W

i
(410

12
I (4m  . j (3 4 ^ )

2
__ m y

1
......( 4 0 „

E
1 .6 - 2  #5 1

F ! !
Q...-1 * 5  i.............1 ........ ......11... ...... ........

25 o f  58  (435U r e c e iv e d  jg redes p r e d i c t e d  f o r  them  1

The t a b l e  g iv e n  ab o v e  shows t h e  r e l a t i o n  b e tw een  th e  

a c t u a l  an d  p re d ic te d , g r a d e s  o f  t h e  s tu d e n t s  in e u ld e d  I n  t h e  

s a m p lin g  o f  t h e  1 9 3 7 -3 8  fre sh m a n  c l a s s  who e n r o l l e d  i n
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t h e  H u m a n itie s  D iv i s io n .  Of t h e s e  s t u d e n t s  r e c e i v e d  t h e  

grad©  p r e d i c t e d  f o r  t h o u .  Only 3 (1C $) o f  t h e  s tu d e n t s  w i th  

a  p r e d i c t e d  g ra d e  o f  C o r  b e t t e r  f a i l e d  t o  do  t h a t  w e l l ,  and  

n o n e  o f  t h e s e  s t u d e n t s  r e c e i v e d  g ra d e s  lo w e r  th a n  a  £}. Of 

t h e  s t u d e n t s  w i th  p r e d i c t i o n s  o f  a d g ra d e  o r  lo w e r ,  14 

(54/») f a i l e d  t o  s c o r e  a s  h ig h  an  a  0 ,  and o n ly  3  (12%) 

s c o r e d  h i g h e r  th a n  a  C .

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

g r a d e s  i n  te rm s  o f  th e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  w h ic h  

f o l lo w s ,  shows t h a t  31 (54:1) o f  t h e  a c t u a l  g ra d e s  v a r i e d  no 

s o r e  th a n  one u n i t  ( . 6  l e t t e r  g r a d e )  from  th e  p r e d i c t e d  

g r a d e s ,  and  45  (7 8 ^ )  o f  t h e  g ra d e s  d i f f e r e d  from  t h e  f o r e ­

c a s t s  by  n o t  m ore  th a n  tw o p ro b a b le  e r r o r  u n i t s  ( 1 .1  l e t t e r  

g r a d e ) .  The one F r e c e iv e d  had  b e e n  p r e d i c t e d  a s  a  D, and  

t h e  tw o A ’ s  e x c e e d e d  t h e i r  f o r e c a s t s  by m ore th a n  3 u n i t s *

DEVIATION, HUMANITIES DIVISION GRADES FROM PREDICTED GRADES 
In te rm s  o f  PEe a ^ B * .5 6 l .  MSU Freshm en  S a m p lin g , 1 9 3 7 -3 8  

( P e r c e n ta g e s  b a s e d  on t o t a l s  f o r  e a c h  g r a d e )

GRADE RE­
CEIVED

DEVIATIONIS t i l  ERROR tM T S
*5 +4 4 3 +2 ±1 -2 - ? - 4 - 5

r  A
5 .6 - 6 .0 (3 3 /0

B
4 * 6 -5 . 5

6
[ m ) ( 3 jk )

3
(20% )

d
3 .6 -4 # 5

§
( 9 £ ) (3 0 1>)

T 2
(5 2 :1 ) .

&
( ^ )

D
2* 6 -3 * 5

15
j ( i o o ^ ) .................................j...........................

E
1 .6 - 2 .5

r  i  
(loot)

F
0 - 1 .5

1 i  
|100$

TOTALS
——-... ...  t

2
(3 ,0

2
(3%)

8
(1 4 £ )

12
(2 1 ^ )

31 r i
__________________L i2*



XXX*

I n  t h e  13 r a n g e  n o  s t u d e n t  v a r i e d  m ore th a n  o n e  u n i t  from  h i s  

f o r e c a s t ,  a n d  i n  t h e  C r a n g e  91% o f  t h e  s t u d e n t s  v a r i e d  n o t  

m ore th a n  tw o u n i t s  from  t h e i r  p r e d i c t e d  g r a d e s *

T h e re  w ere 2 5 8  s t u d e n t s  e n r o l l e d  i n  S o c ia l ,  S c ie n c e  fresa  

t h e  f re s h m a n  c l a s s  o f  1 9 3 6 -3 7 •  T he m ean g r a d e  i n  t h e  a u b r  

J e c t  I s  3*97* a lm o s t  e x a c t l y  a  C , a n d  t h e  s t a n d a r d  d e v i a t i o n  

i s  1 *0 5 * K eans f o r  t h e  c o m p le t io n ,  a r i t h m e t i c . ,  an d  o p p o s­

i t e s  s u b t e s t s  e x c e e d  t h e  n a t i o n a l  m e d ia n s  by 3 * 4 , *4, and  

2 .9  p o i n t s ,  r e s p e c t i v e l y .  The m eans i n  t h e  a r t i f i c i a l  l a n g ­

u a g e  a n d  a n a l o g ie s  s u b t e s t s  f a l l  be low  t h e  n a t i o n a l  m ed ian s  

try .1  a n d  3*2 p o i n t s ,  r e s p e c t i v e l y *

MSAUi ASD STANDARD DEVIATIONS 
OF GRADES AND TESTS FOR 1 9 3 6 -3 7  SOCIAL SCIENCE CLASS

adoRE MEAN a .  B . SCORE MEAN r S . D.

x ! 3*97 1 * 0 5 x 4 3 5 * 1 2 1 6 . 1 1

X*, 3 4 . 4 5 1 1 . 4 0

* 5
3 2 * 0 5 1 0 . 9 3

X3 2 4 * 9 1 1 3 * 2 4 % 5 3 * 4 5 1 9 * 9 1

S im p le  c o r r e l a t i o n s  fo u n d  b e tw een  g r a d e s  a n d  ex am in a ­

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

v e ry  l i t t l e  v a r i a t i o n  i n  t h e  c o e f f i c i e n t s ;  tw o s u b t e s t s ,  

c o m p le t io n  an d  a r t i f i c i a l  la n g u a g e ,  b o th  h a v e  v a lu e s  o f  *380 

f o r  t h e  h i g h e s t  c o e f f i c i e n t ,  and t h e  lo w e s t  i s  f o r  th e  

a n a l o g i e s  s u b t e s t ,  t h e  v a lu e  b e in g  * 2 7 1 .

By r e f e r r i n g  t o  th e  f o u r t h  p a r t i a l  c o r r e l a t i o n  c o e f f i c ­

i e n t s  i t  i s  s e e n  t h a t  t h e  a r t i f i c i a l  l a n g u a g e  s u b t e s t  h a s
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CORRELATIONS S O T  ESN SOCIAL SCIENCE GRADES 
AMD SUBTSSTS. OF THE THUE3TQHS EXAMINATION (C oant.)

THIRD PARTIAL CORRELATIONS

* 1 4 .2 3 6 *  *285 

r 15*236* # 0 4 2

**4 5 *236*  *557

r 12*345S  *2 19  

r l6 .3 4 5 *  •173 

* 2 6 .345s  *688

*12*456“  *19** 

r 13*456* *2 40  

r 23*456z  *257
P . E . r&n&e s  4*022 t o  **042

FOURTH PARTIAL CCRRgLAT!i m s

**12 ♦3456s  

r 1 3 .2 4 5 6 s  *201

r l 4 . 2356s  *288

r 15 *2346”  ~*o6°

* 1 6 . 2345*  *032

P . S i ranee e  z  4*039  t o  4*042

MULTIPLE GORRHLATIOB
r—

R1 ,2 3 4 5 6 s  * 1 ,4 5 6 3 2 s *508 P .  E . x  4 .0 3 1

R1 *23456* R1 .2 3 6 4 5 s .5 0 9  P . S . s  ± .0 3 1

t h e  g r e a t e s t  p r e d i c t i v e  v a lu e  f o r  g r a d e s  I n  fcl|is s u b je c t*  

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

b e in g  *288 and  *0 3 2 ,  r e s p e c t i v e l y *

The m u l t i p l e  c o r r e l a t i o n  fo u n d  (* 5 0 0 ) i n d i c a t e s  t h a t  

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

a b o u t  13$* The p r e d i c t i o n  fo rm u la ,  b a s e d  on 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  g iv e n  i n  t h e  f o l lo w in g  t a b l e  i s :

\  x *019Xg 4 *016X2 + *022X4  -  . 0 0 6 ^  4  *002Xg  4 2*230*

The r e s u l t s  o f  t h e  p r e d i c t i o n s  made f o r  t h e  1 9 3 6 -3 7  

fre sh m e n  e n r o l l e d  i n  S o c i a l  S c ie n c e  a r e  sum m arized  I n  th e  

se c o n d  o f  t h e  t a b l e s  g iv e n  on t h e  f o l lo w in g  page*  I t  I s
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STANDARD ERRORS OB5 ESTIMATE A im  PARTIAL 
REGRESSION COEFFICIENTS FOR SOCIAL SCIENCE

^1*23456*  *9 0

^2  .'13456s  8 ,7 7

^ 3 •12456s  1 1 ,2 5  

^4 # 12356s  1 3 ,1 5

•12346s  8 ,5 7  

* 6 . 12345s  1 2 ,0 3

b 1 2 .3 4 5 6 s  *019 

b 13»2456“  *016

b 1 4 .2356s  #022 

b 1 5 .2 3 4 6 s ***006

b l6 * 2 3 4 5 s  • ° 02
c 3 2 .2 3 0

P .  S*e s ^B ir*609

s e e n  t h a t  451  o f  t h e  s t u d e n t s  r e c e iv e d  t h e  g r a d e  p r e d i c t e d  

f o r  them * O nly 34 ( 1 7 l )  o f  t h e  s t u d e n t s  w i th  a  p r e d i c t e d  

g r a d e  o f  C o r  b e t t e r  f a i l e d  t o  g e t  a t  l e a s t  a  C,. an d  o n ly  7  

(3 lH )  o f  t h e s e  s t u d e n t s  r e c e iv e d  f a i l i n g  g ra d e s *  O f t h e  

s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  th a n  a  0* 2 9  (4 8 1 ) f a i l e d  t o  

s e c u r e  t h a t  h ig h  a  g r a d e ,  and  o n ly  1  (2 $ )  o f  t h e  s tu d e n t s

COMPARISON OF ACTUAL AND PREDICTED GRADES 
m  SOCIAL SCIENCE. M. S .  U. FRESHMEN, 1936 -37  

( P e rc o u ta g e s  b a s e d  on t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

PREDICT^ 
ED GRADE ACTUAL GRADE

F
0 - 1 .5

E.
1 * 6 -2 .5

D
2 .6 - 3 .S

c
3 * 6 -4 .5

B
4 * 6 -5 .5

A
5 *6—6 .0

A
5 , l l 4 l L .

i
J i m

&
te g s u

3
(4 3 1 )

i ' " ' .....
^ * 6 -5 .5 <3l.) <30^)

13
(.441.)

7  ‘
- ( 2 3 1 )

C
3 * 6 -4  .5

7
(4 1 )

5
_ <3,1}

2 0
(32:1)_

81  
... (5 0 1 )

4 5  
..... (2 6 1 )

3
(3 1 )

B
2 .6 -3 * 5

5
< M ) ...... <71)

2 0  
-  (3 3 1 1  _

30
_(5Ql>__ (2 1 )

1 * 6 -2 .5
F

0 - 1 .5
1 17  o f  2 5 8  r e c e iv e d  g r a d e s  p r e d i c t e d  f o r .  t iem (4 5 1 )
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in c lu d e d  i n  t h i s  p r e d i c t i o n  ra n g e  s c o re d  h i g h e r  t h a n  a  C*

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

g r a d e s  i n  te rm s  o f  th e  p r o b a b le  e r r o r  o f  e s t im a te *  w h ich  

fo l lo w s *  show s t h a t  152 (39%) o f  t h e  a c t u a l  g r a d e s  v a r i e d  

from  t h e  p r e d i c t e d  g r a d e s  ,by  n o t  m ore th a n  o n e  u n i t  (* 6  

l e t t e r  g ra d e } *  a n d  228  (8 8 $ )  o f  t h e  # c t u a l  g r a d e s  v a r i e d  

from  th e  p r e d i c t e d  g r a d e s  by n o t  s o r e  th a n  two p r o b a b le  

e r r o r s  {1*2 l e t t e r  g r a d e )*  I n  t h e  F .r a n g e  a l l  t h e  g r a d e s  

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

f o r e c a s t s *  I n  t h e  IS r a n g e  6 (61%) a n d  i n  t h e  A r a n g e  4  

(3 1 $ )  o f  t h e  g r a d e s .v a r i e d  m ore th a n  tw o u n i t s  from  t h e  

p r e d i c t i o n s *  In  th e  o t h e r  t h r e e  r a n g e s  v e ry  good p r e d i c ­

t i o n s  w ere , made? i n  t h e  B ra n g e  5 8  (95%) o f  t h e  g r a d e s  

a n d  i n  t h e  D r a n g e  38 (9 1 $ )  o f  t h e  g r a d e s  do  n o t  e x c e e d  th e  

tw o  u n i t  v a r i a t i o n *  The b e s t  p r e d i c t i o n s  w ere  m ade i n  th e

DEVIATION OF SOCIAL SCIENCE GRADES FROM PREDICTED GRADES 
In  terms o f  PE * .6 0 9 *  M. S. U. Freshmen, 1 9 3 6 -3 7  

(P ercentages based on t o t a l s  for  each grade)

GRADE RE­
CEIVED

DEVIATIONS IN PROBABLE ERROR .UNITS
*5 *4 ♦3 *2 ±1 «*2 - 3 ■4 -5

A
5 £ - 6 . G

i  ■ 
(8:1)

3
(23% )

8
( 6 p ) m )

B
4 .6 -5 * 5

3
(55S)

$ 9
< & p) {2iX

0 .

3 *6 - 4  *5
22

( W )
g T

a m . .. (5%)
i  " 

W )
D

2 .6 ^ 3 i5
30

(7250
8

_<1950__
1

(2%)
1

(2%
E

1 • 6 -2  *5
3

(3 3  A )
3

(3 3  %)
3

^
F

0  - 1 . 5 (3 3 ^ )
B

67%
TOTALS

(1%)
6 '

(2%)
5 8

(2 2 $ )
152

(5950
18
(750

6
(2%)

8 ' 9
< ¥
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m s p m i s m  o f  a c t u a l  a d d  p r e d i c t e d  g r a d e s  ‘
IS  SOCIA L SCIEHCE. SfthPLXBG OF MSU F m & W m  ,  1937-38 .

. { P e rc e n ta g e s  b a s e d  o n . t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

PREDICT** 
ED GRADE ACTUAL GRADE

¥
.0 - 1 .5 .

E
1 . 6- 2 ,5

D
2 .6 - 3 .5

C
3* 6 - 4 .  5

B ’ '
4*6- 5 .5

' ' ‘ '■ A 
5 . 6—6 *0

4
5 . 6—

B
4 .6 - 5 .5

1
(2 5 $ )

'2
(50%)

■ i  
( 2 5 - )

' (J '
2 .6 - 4 .5 m b . i m y

16
(6 4 $ )

- 2 ' 
( 8$ ) .< « ? )

" ' D ' 
2 i6 -3 * 5 .

h 4
(19%)

5
(24%) (5 7 $ )  .

'  ̂ 3§ .*• 
1 . 6—2 .5
r ¥  *' " 
0 - 1 .5 -

23  o f  5 0  {46%. r e c e i v e d  t r a d e s  p r e d i c t e d  f o r  them

C r a h g e ,  w h e re  120 (99%) o f  t h e  s t u d e n t s  d i d  h o t  v a ry  o v e r  

tw o  u n i t s  from  t h e  p r e d i c t i o n s  made f o r  them #

The t a b l e  a b o v e  show s t h e  r e l a t i o n  b e tw ee n  t h e  a c t u a l  

and  p r e d i c t e d  g r a d e s  o f  t h e  s t u d e n t s  I n c lu d e d  i n  t h e  sa m p lin g  

o f  t h e  1 9 3 7 -3 3  fre sh m a n  c l a s s  who e n r o l l e d  in  S o c i a l  S c ie n c e *  

Of t h e s e  s t u d e n t s ,  46% r e c e iv e d  t h e  g r a d e  p r e d i c t e d  f o r  them * 

O nly 5 (1 7 $ )  o f  t h e  s t u d e n t s  w i th  a  p r e d i c t e d  g r a d e  o f  €  o r  

b e t t e r  f a i l e d  t o  g e t  a t  l e a s t  a  G, an d  o n ly  o n e  o f  t h e s e  

p r e d i c t i o n s  (3%) r e s u l t e d  i n  a  f a i l i n g  g ra d e *  Of t h e  

s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r th a n  a  C , 43% f a i l e d  t o  

s e c u r e  t h a t  h ig h  a  g r a d e ,  an d  n o n e  o f  them  s c o re d  h i g h e r  

t h a n  a  C*

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

g r a d e s  In  te rm s  o f  th e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  w h ic h



f o i l  owe, shows t h a t  30 {60$) o f  t h e  a c t u a l  g r a d e s  v a r i e d  no  

m ore  th a n  one u n i t  {*6 l e t t e r  g r a d e )  from  t h e  p r e d i c t e d  

g r a d e s ,  a n d  41  (82%) o f  t h e  g r a d e s  d i f f e r e d  fro m  t h e  f o r e ­

c a s t s  by  n o t  m ore th a n  tw o p ro b a b le  e r r o r  u n i t s  { .1 * 2  

l e t t e r  g r a d e ) #  T he f i v e  s t u d e n t s  who r e c e iv e d  F * s w ere  

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

o n ly  t h r e e  o th e r  s t u d e n t s  v a r i e d  m ore t h a n  tw o u n i t s  from
r

t h e  p r e d i c t i o n s  m ade f o r  th em , o f  t h e s e  o n e  r e c e iv e d  a n  A 

a n d  tw o r e c e iv e d  B '© • I n  t h e  G ra n g e  23 (8 0 $ )  o f  th e  

s t u d e n t s  v a r i e d  n o  m ore th a n  one u n i t  from  t h e i r  f o r e c a s t s #

DEVIATION QF SOCIAL SCIENCE GRADES FECK! PREDICTED GRADES 
In  te rm s  o f  PB *as t*6Q 9* S am p lin g  H3U F resh m en , 193T -38  

( P e r c e n ta g e s  b a s e d  on t o t a l s  f o r  e a c h  g r a d e )

GRADE RE­
CEIVED

DEVIATIONS m  PROBABLE ERROR UNITS
*5 *4 **3 *2 ± i -2. - 3 - 4 -5

a
5 *6-6*0 ( 3 |£ )

g  r

{6 7 $ )
1 s  ' "r '

4 * 6 - 5 .5 . i S M L 4 m
G

3 * 6 -4 .5 <17S5)
? 3

'('8055)
1

(37?)
t> ■

2 .6 - 3 .5
1

d i g ) -
5

{ s m
3

(33J5J
■ k
1 *6—2 .5 -

F  •- 
0 - 1 .5 J6cg£)

■ *2 
( 4 0 f

TOTALS
m ) tiesn. 3 ° .  

(6 0 ^ ) < ¥ ) w

T h ere  w e re  237 s t u d e n t s  e n r o l l e d  i n  I n t r o d u c t io n  t o  

P h y s ic a l  S c ie n c e  from  th e  fre sh m a n  c l a s s  o f  1 9 3 6 -3 7  ♦ The 

m ean g ra d e  i n  t h e  s u b j e c t  i s  3*79 , somewhat, be low  a  C , and  

th e  s ta n d a r d  d e v ia t i o n  i s  1*15* M eans f o r  two o f  t h e  su b ­
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t e s t s  a r e  lo v ;e r t h a n  t h e  n a t i o n a l  m ed ian s ,, t h e  d i f f e r e n c e s  

b e in c  3 °5  p o i n t s  f o r  a r t i f i c i a l  lan c u & c e  an d  3 °1  p o i n t s  f o r  

a n a lo c ie a ®  The o t h e r  t h r e e  e u b to s ta  shon  m eans e x c e e d in g  

th o  n a t i o n a l  m e d ia n s  by 4 0 3 * 3 1> a n d  o4 p o i n t s c f o r  

c o m p le t io n *  a r i t h m e t i c 0 a n d  o p p o a i t e s 0 r e s p e c t i v e l y o

iis a e s  Aim s t a n d a r d  d e v ia t i o n s  op  ch& de; ad d  t e s t s  
TOR 193 6 -3 7  IL'TRODUCTICR TO PHYSICAL SCIENCE C U S S 0

SCORE izza:: So Do SCORE r tu u T So Dc

h 3o?9 XoS5
Ji4 29*75 15*55

35 <>09 10o24
s

32 oH iio 22
yr

3
27086 11 <,75 50 0X2 20o33

O nly o n e  o f  t h e  s im p le  c o r r e l a t i o n s  fo im d  b e tu e e n  g ra d e  

a n d  o u b te a t  v a lu e s  f o r  t h i s  c l a s s  i s  v e ry  h ig h *  t h i s  b e in g  

f o r  t h e  a r i t h m e t i c  s u b t e s t  { ° 5 H ) o The l o o e s t  s im p le  c o r r o l -  

. a l l o n  Ho H i t h  t h e  a r t i f i c i a l  la n g u a g e  s u b t e s t  (  o 2 0 8 )  o By 

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

i s  se en  t h a t  t h e  a r i t h m e t i c  s u b te n t  h a s  t h e  G r e a t e s t  and  th e  

o p p o s i t e s  a u b t e a t  th e  l e a s t  p r e d i c t i v e  value.*  t h e i r  c o e f f i c ­

i e n t s  b e in g  o429 an d  «o0S 04 r e s p e c t iv e ly *  The c o e f f i c i e n t  

f o r  t h e  a r t i f i c i a l ;  l a n g u a g e  s u b t e s t  i s  o n ly  0O660

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

fo rm u la  v / i l l  h a v e  a  f o r e c a s t i n g  e f f i c i e n c y  o f  17$»  The 

p r e d i c t i o n  fo rm u la*  b a a e d  o n  t h e  p a r t i a l  r e g r e s s i o n  c o c f f i c -  

I s s
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CORRELATIONS BETWEEN INTRODUCTION TO PHYSICAL SCIENCE 
. GRADES AND SUBTSSTS OF THE THURSTONS EXAMINATION *

 :__  SIMPLE CORRELATIONS ,
*2 V X4 V %

x i *334 *511 •2 0 8 *327 *242

*a •3 6 0 *389 *369 .6 6 1

♦131 *266 ♦315

X4  . •421  * *495

*5
, .3 2 7

. P . 1 .  'r a n g e  s  > # 0 2 5  t o  .*• 044

FIRST PARTIAL CORRELATIONS
^ 1 3 . 2 ” r 3 5 .2 s *154 «  .w

12 *4“ .2 8 1 * 2 5 .4 * *246

r 1 4 .2 -  *090 r  3 6 .2 s .1 1 0 * 1 3 -4 * •499 **26 *4“ ♦585

r 15*2** *2 ? 3 r 4 5 .2 s •324 . r 15*4s *270 *35*4“ .2 3 5

r 16*2= *03° r 46*2B •344 r 16*4s .164, * * 3 6 ^ •290

^ 3 4 . s *  " b011 r 5 6 .2 s •1 1 9 % 3 * 4 s ♦339 r 5 6 .4 ° .1 5 0

P .  E* range « * •0 2 9  t o  ± . 045

. SECOND PARTI AL CORRELATIONS
r l4 * 2 3 z  *106 * 5 6 .2 3 s .1 0 4 r 26  *34" *540 r 23*45s .2 9 9

r 15*23S • 186 r 1 2 ,3 4 “ *137 •p5 6 » 3 4 r •088 r 26 .45® .5 7 2

**•»/: o - s  - * 021 16 «2-> **15 •34s .1 8 1 r 12*45a •2 3 0 V* &
36*45“ .2 6 5

r 45*23s  *350 *16*34“ .0 2 3 p 13*45“ .4 6 5

r 4 6 .2 3 s  ,3 4 ? **25* 34S
.1 8 2

^ ♦ as* ♦130

P . S . range s ±*029 to ±.*645



1 2 0 *

CORRELATIONS BETWEEN INTRODUCTION TO PHYSICAL SCIENCE 
GRADES AND 8USTE3ES OP THU THURSTONS EXAMINATION { C e n t. )

THIRD PARTIAL CORRELATIONS ______

r l4 .2 3 6 *  *121 

r 1 5 .2 3 6 S *189 

**45.236s  • 315

r 1 2 .345** *108 

r 1 6 .3 4 5 = *007 

r 2 6 .3 4 5 s  *335

r 12*456a  •191 

r 1 3 .4 5 6 s  ^ 5 0  

r 23*456= *186
P . E* r a n s e s  **032 t o  **045

FOlETH PARTIAL corrslat:EONS

* 1 2 .3456s  #122 

* 1 3 .2 4 5 6 -  *4 29

r l 4  *2356*  *066 

r 1 5 .2346*  #16°

*‘l6 .2 3 4 5 a  ~ #06°

P .  E . r a n g e s  * .0 3 5  t o  * .0 4 5

MILT I  RLE CORRELATION

%  . 23456s  %  .4 5 6 3 2 s P .  E . Z  4 .0 3 0

R., s  R- *562
1 .2 3 4 5 6  1*23645

P . E . S ± .0 3 0

STANDARD ERRORS OP ESTIMATE AND PARTIAL REGRESSION 
COEPPICI 2HT5 FOR INTRODUCTION TO PHYSICAL SCIENCE.

* 1 . 23456s  <95

^2*13456*  7 *31

° 3 .1 2 4 5 6 s  9 , 6 9

^ 4  . 12356s  121,72

° 5 .1 2 3 4 6 s  9 ,6 0

% *  12345s  14 *23

b 1 2 .3 4 5 6 s  *°16 

b 1 3 .2 4 5 6 S *°^2

b _ . .0 0 51 4 .2 3 5 6

b l5 .2 3 4 6 s  # 0 1 6

b 1 6 .2 3 4 5 s  ~*004 
C s  1 .5 9 6

P • L .g g ^ — J: *642

i t jS  . 016X3 + #042Xj 4  .005X4  +. . 0 1 6 ^  -  .0 0 4 x 6  4  1 .5 9 6

The r e s u l t s  o f  t h e  p r e d i c t i o n s  made f o r  t h e  1 9 5 6 -3 7  

fre sh m e n  e n r o l l e d  i n  I n t r o d u c t io n  t o  P h y s i c a l  S c ie n c e  a r e
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sum m arised  i n  t h e  f o l lo w in g  t a b le *  I t  i s  s e e n  t h a t  45$ o f  

t h e  s t u d e n t s  r e c e iv e d  t h e  g ra d e  p r e d i c t e d  f o r  th e n *  O nly  20  

(1 4 $ ) o f  t h e  s t u d e n t s  w i th  a  p r e d i c t e d  g ra d e  o f  0 o r  b e t t e r  

f a i l e d  t o  s e c u re  a t  l e a s t  a  C, a n d  o n ly  3 (2 $ )  o f  t h e  

s t u d e n t s  i n  t h i s  g ro u p  r e c e iv e d  f a l l i n g  g ra d e s *  Of t h e

COMPARISON OF ACTUAL MU) PREDICTLD IK
IKTRBDUCTIOH TO PHYSICAL 0CIHEC3. LSU PRLSHKEH, 1 9 3 6 -3 7  

{f r e e e n t a g e s  b a se d  on  t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

pf& blcSf-
i J n ACTUAL GRADE

F
0-1*5

IF
1 ,6 - 2 .5

D
2 .6 - 3 .5

- 0 
3 .  6 - 4 .5

B
4 .6 - 5  .5

A
5 *6—6 *0

5 * 6 -
2

_ _ ilo o $ ).

> 4 ,6 -5 .5

, r g  r - r  r

(2 5 $ ) ....
14 

_ (5 8 $ )
4

(1 7 $ )  ...

'3 .6 - 4  *5
3

i ¥ y

5 12
.  (10$ )  ,

68  
l (56$ )

29  
... (2 4 $ ) . (3 $ )

D
g ..6 =2*5_J( 12$ )

r 1 5
. ( 1 5 $ )

24  ' 34 
(2 8 $ ) i (3 9 $ ) ( 6$ )

;
. .

12 ‘ 3  
f i .6 ^ 2 * 5  1(60$)

2 '
(4 0 $ ) . ..........._jf W I

0  - 1 .5  .
*-.... -.......... 406 o f  237  (45$: r e c e iv e d  g ra d e s  p r e d i c t e d  f o r  them

s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  th a n  a  G,  52 (57  ") f a i l e d  t o  

s e c u r e  t h a t  h ig h  a  g r a d e ,  and  o n ly  5 (5 $ )  o f  th e  s t u d e n t s  i n  

t h i s  p r e d i c t i o n  r a n g e  s c o re d  h i g h e r  th a n  a  C#

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

g r a d e s  i n  te rm s  o f  t h e  p ro b a b le  e r r o r  o f  e s t i m a t e ,  w h ic h  

f o l lo w s ,  show s t h a t  131 (5 5 /0  o f  t h e  a c t u a l  g ra d e s  v a r i e d  

from  t h e  p r e d i c t e d  g ra d e s  by n o t  m ore th a n  one u n i t  (* 6  l e t ­

t e r  g r a d e )* a n d  2 00  (8 5 $ ) o f  t h e  a c t u a l  g r a d e s  v a r i e d  from  

t h e  p r e d i c t e d  g r a d e s  by n o t  m ore th a n  tw o p ro b a b le  e r r o r s



DEVIATION OF INTRODUCTION TO PHYSICAL SCIENCE 
G-Hi DSS FKCE? PREDICTS) GRADES 

I n  te rm s  o f  PE = * .6 4 2 . MSG Freshm en*. 1 9 5 6 -3 7  
( P e r c e n t a g e i s th. a ed  on  t o t a l s  f o r  e ac h  g r a d e )

grade r e ­
c e iv e d  '

. b^VlATi-dlM'. IN  'FHOBiiBil .ERROR U&ITS ‘ . 7 .
* 5 ♦4 +3 +2 ±1 - 2 ^ 2 - 4 “5, £

5 * 6 - 6 .0
2:

(2 9 $ )
5

< |2 p
■■B 1 

4 .  6—5 .5
3

( M l m % ) (4 0 $ )
19  " ' 1- 

( M ).... , , jgr, ■ i „

2 .6 - 4 .5
S:

W )
1 5 ,

iU 4 $ ) ( M )
4

(4 $ )
D

2 .6 - 3 .5 . W ) (6 6 $ )
10

(2 6 $ )
B

1 * 6 -2 .5
10

(5 6 $ )
1 & 

(4 4 $ )
T?

D. - 1 . 5 m ) (3 1 $ )
' 6 ' 

( ? ¥ )
4

TOTALS 3
( ¥ )

11
,<SM „

4 3
(1 8 $ )

131
(5 5 $ )

2g 13
( M )

„ IMiTtfyf, . Ti., 

<#■> (2 $

(1 * 3  l e t t e r  g r a d e } . The p o o r e s t  p r e d i c t i o n s  w ere  in  t h e  E 

a n d  F ra n g e  35 8  (4 4 $ ) o f  t h e  E 's r e c e iv e d  and  13 (9 4 $ )  o f

t h e  P ’s  d i f f e r e d  m ore t h a n  two u n i t s  from  t h e  f o r e c a s t s .  I n  

t h e  D r a n g e  a l l  t h e  g r a d e s  e a rn e d  w ere  w i t h i n  tw o u n i t s  o f  

t h e  p r e d i c t i o n s ,  an d  i n  t h e  0 r a n g e  a l l  e x c e p t  tw o o f  t h e  

g r a d e s  (9 8 $ )  v a r i e d  no  m ore  th a n  tw o u n i t s  from  t h e  f o r e -
■r

o a s t s *  an d  8? (8 0 $ ) o f  t h e s e  g r a d e s  d i f f e r e d  no  m ore th a n  

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

The fo l lo w in g  t a b l e  show s t h e  r e l a t i o n  b e tw een  t h e  

a c t u a l  and  p r e d i c t e d  g r a d e s  o f  t h e  s t u d e n t s  in c lu d e d  I n  t h e  

sa m p lin g  o f  t h e  193 7 -5 8  fre sh m a n  c l a s s  v?ho e n r o l l e d  i n  

I n t r o d u c t io n  t o  P h y s ic a l  S c ie n c e .  O f t h e s e  s tu d e n t s  26$  

r e c e iv e d  t h e  grad©  p r e d i c t e d  f o r  th em . Only 1 (1 0 $ )  o f  t h e  

s t u d e n t s  w i th  a  p r e d i c t e d  g ra d e  o f  G o r  b e t t e r  f a i l e d  t o  g e t



1 2 3 .

OCHEARISOE OF ACTUAL A W  PREDICTED ORADES IH IPTRO- 
W CI'O H ; TO PHYSICAL SCIENCE. SAMPLING*. MSS FRES?USER* 1 9 3 7 -3 8  

{ P e rc e n ta g e s  b a s e d  o n . t o t a l s  f o r  e a e h  p r e d i c t e d  g rad© )

^ r b&i .ct-
m  .GRADS . • ACTUAL GiM E
■ F

0 - 1 .5
E  . 

1 .6 - 2 ,5
D

.2 *6-3*5.
• 0 - ■ 

3 .6 - 4 .5
■ -’t- ■ 

4 .6 —5*5
I '' A - .

5 .6 —6 .0
, 'a . . 

5 > 6 -  ......
■ B 

4 .6 - 5  ♦'$ -
‘ 2 ' 

<100<0 . .
Y 8

3* 6 * 4 .5 .
X • 

( i s M )
■4

n (0O 0X -
' 2

4 2 | i D ( 1 2 « )
I)

2 .6 -3 * 5 (2 2 ^ ) . ( ? 2 ? )  . .<4530....
E

1 .6 * 2 * 5 <2550
2

(500) (2 5 ? )  .
“ P. •

P -1 .5 ,.t6  o f  2 3  (26%) r e c e i v e d  g r a d e s  p red .to  t e d  f o r  them
■j

a  C , a n d  t h i s  grad©  w as a  D. Of t h e  s t u d e n t s  w i th  a  f o r e ­

c a s t  lo w e r  t h a n  a  C , 5  (3 3 0 )  f a i l e d  t o  s e c u re  t h a t  h ig h  a  

grad© * and  4  (1 7 0 )  o f  t h e  s t u d e n t s  i n  t h i s  g ro u p  s c o r e d  

h i g h e r  th a n  a  C .

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

g r a d e s  i n  t e r m s  o f  t h e  p ro b a b le  e r r o r  o f  e s t im a te * , w h ich  

fo l lo w s *  show s t h a t  7  ( 3 1 0 ) o f  t h e  a c t u a l  g r a d e s  v a r i e d  no 

m ore  th a n  o n e  u n i t  ( . 6  l e t t e r  g r a d e )  from  t h e  p r e d i c t e d  

g ra d e s *  and  16  (7 0 0 )  o f  t h e  g r a d e s  d i f f e r e d  from  t h e  

f o r e c a s t s  m ade by  n o t  m ore th a n  tw o p r o b a b le  e r r o r  u n i t s  

(1 * 3  l e t t e r  g r a d e ) .  K ane o f  th e  p r e d i c t i o n a  v a r i e d  m ore th a n  

t h r e e  u n i t s  from  t h e  g r a d e s  earn ed *  an d  In  t h e  C an d  D 

r a n g e s  com bined# o n ly  1  o f  t h e  15  s t u d e n t s  in c lu d e d  v a r i e d  

m ore  th a n  tw o  u n i t s  from  t h e  p r e d i c t i o n s .  The  s a m p lin g



3.24*

a s T x m o s  o f  xm n m u G T iQ ii m  p h y s i c a l  s o i :mc,e
sm o is s  FROM PR2DICTL0 OR&BSS 

I n  teim is o f  PEe a ****642* S&sjnpling*. K3EJ .F resh m en , X937»38 
( P e r c e n ta g e s  e a se d  o n  t o t a l s  f o r  e a c h  g ra d e ) .

SrtsDL" -R&. . . OEVIATIOM2 jER FImmhB wmm URIT3 •
cnivzD. *3 -3 . ■+a ± 1 ■ - 2 >3 . .

,iŴ ~5A' 
5*6-6*®

1 .
...{100$ )

*■

B
4*6—‘5*5

4
..( m y .

'■ 2 ' - 
(33$)

' ‘0  l- ' ' 
3 *6-4*5 U o j J l

2
{ 20*4 (£03)

2
(20$). D

2*6-3*5.. (km) (40$)
I '

(2 0 3 )

1*6«*2*5
1,1 T r' ni

0  -1*3
I

(X Q 0 3 )
TOTALS

j m x
6 n 

m t ) o m
3

J 3 M L m

h a p p e n s  t o  in c lu d e  a lm o s t  a s  many B. a s  0 g r a d e s ,  ‘w h ich  

p r o b a b ly  a c c o u n ts  f o r  t h e  f e e t  t h a t  o n ly  31$ o f  t h e  t o t a l  

g ro u p  s c o r e d  w i t h i n  one  u n i t  o f  t h e  f o r e c a s t s  m ade f o r - the© * 

T h e re  w e re  80 s tu d e n t  a e n r o l l e d  i n  C h e m is try  from  th e  

fre sh m a n  c l a n s  o f  1936-37«  The mean g r a d e  in  t h e  s u b j e c t  i s  

3 * 8 2 , som ew hat below  a  Gr  w i th  a  s t a n d a r d  d e v i a t i o n  o f  1*16* 

The m eans fo u n d  f o r  th e  s u b t e s t s  a r e  a l l  h i g h e r  t h a n  t h e  

n a t i o n a l  m e d ia n s  by from  *2 t o  4*3 p o in t s *

m & m  a r b  s m m m  m n & n m s  
•of s t m m w  f o b  1 9 3 6 -3 7  m u m m s  o l a s s

GCOKK M M  . .
'q xi ' *u-‘ s7* £>•• sooMM iiF&n ■ S . Dj

X1 3*82 1*16 X4 39*33 17 * 00

*2 3 4 .3 2 9*94
*5 35*48 9*04

% 27*48 14*32 X6 53*43 18*62



S im p le  c o r r e l a t i o n s  fo u n d  b e tw een  g r a d e s  e n d  a u b te s t  

s c o r e s  a r e  v e ry  low f o r  t h i s  s u b je c t*  The h i g h e s t  c o r r e l a -  

t l o n  i s  w i th  t h e  a r t i f i c i a l  la n g u a g e  o u h t e s t  {*382) -and t h e  

lo w e s t  i a  w i th  t h o  a n a l o g i e s  s u b t e s t  {•1411*  By r e f e r r i n g  ,, 

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

a r t i f i c i a l  la n g u a g e  s u b t e s t  h a s  t h e  g r e a t e s t  a n d  t h e

COBRKL&TIGSS BBTV®S8 C 8m i$T M  & aw m
m w  BtmsBTZ o t  this thobstose  w j m x m i m

______• m m M  GOuRSh A TI 0H3....................

. X .
? H %

h .3 6 2 .2 4 5 *382 *141 *30?

% .5 4 0 .3 2 3 *410 *754

S
*249 .4 1 5 •454

X4 .4 1 0 *456

. %
.5 0 3

........................ p -  b-.; w  * . 0 5 3 J t o i . ®  ...

f i r s t  m m m h  z m n m j w i m s

* 13 . 2* .0 6 3 ¥* '£ 
3 5 .2

.2 5 2 *12 .4 = .2 7 3 r 25 «4S
.3 2 2

•r l4 * 2 “ *301 r 3 6 .2 s .0 8 5 r l3 * 4 s .1 6 7 . * 2 6 .4 ~ •721

*15 . 2* «■ .0 0 9 r 4 5 .2 5 .3 2 2 * 1 5 .4 ?  " « Q̂ *35*4* •354

* 1 6 .2 s .0 5 6 * 4 6 .2 * ^342 * 1 6 .4 * .1 6 1 r 3 6 .4 s .3 9 5

* 34*2 * .0 9 4 * 5 6 .2 * *324 % 3 .4 S .5 0 1 *56*4* .3 0 9

P . E* r a n g e  s ± .0 3 6  t o  ± .0 7 5



cor&sUYiarr, mr&ns Caku.iz??x g-i-̂ des 
ABB GOBTEGTS OF THE THURSTGHS mMlllhKTim  (C ont.)

_________ S200KD PARTIAL COKRELATIQIIG
**14 .23= .297 r56.23= • 314 r26#34s *658 **23.45s *437
i*i m

15*25* -•026 r 12/34* .222 r56*34® *290 r26.453 .683

r l6.23* .051 r15-*3^ -.0S 5 *12.45* .295 r 36.45= *299
t*. **
*45.23 .309 *16.34= • 105 r 13*45s .185

**46.23“ *337 r25*34s .179 rl6#45a .133
P, E. ran^c « ir.04'5 t6 *.075

TE1RT F' R IP 1  COdB;iATSOI?S
**14. 236s  •2 9 ? **32 *345= *242 * 1 2 .4 5 6 * •237

r 1 5 ^ 3 « *  ■*044 **16*345= *156 *13*456= .1 4 0

r 4 5 .2 3 5 a  *227 **26.345* **** 12 3 .4 5 6 = .3 3 4

P. Il» ranxe m ± *044  to  4*075

i>’(>uiis?h p a r t ia l  co r l^ a t ic k e

r l 2 .3456=  *20i} *14 .2356®  *315 * 1 6 *2345= - . 02?

P13*2456= * °66 *1 5 •2346s  " * 120
P. Id. ra n R e  s  A .067 to  **075

:iULTSI7>F, CGHtELATIGR

rl  . 23456= K1 . 45632= p * = **°59

R1 . 23456”  R1 .2 3 6 4 5 s  mlf?h P * d . r  ^ t .0 5 9

o pposites  su b te s t th e  l e a s t  p re d ic tiv e  valuep t h e i r  c o e ff ic ­

ie n ts  being: *325 and -♦027* resp ec tiv e ly #

The m u ltip le  c o r re la t io n  found In d ic a te  a th a t  th e  

p re d ic tiv e  value f o r  t h i s  sub jec t i c  very le u ;  th e  c o r re la ­

t io n  o f *4? 4 in d ic a te s  a fo re c a s tin g  e ff ic ie n c y  o f about



1 2 ? *

z>TAim&w u m o z®  o f  ss-pii& EE Jiim
PARTIAL m G V m t& m  <HJEFHCIOTeP FOE C ltm iS 'S M

^ l  .2 3 4 5 6 *  1 -0 2  

**2 •13456 '“ 6 *00

^ 3 * 1 2 4 5 6 "  1 1 *66 

^ 4 * 12356s  1 5 *94

^ 5 .1 2 3 4 6 “  7 *33 

^ 6 . 1 2 345= 1 1 •15

b 12*3456*  *035 

b 13  •2456s  *006  •

% 4 * 2 3 5 6 S *025  

b 15*2346^ * o:i7

^ 1 6 *2 345c  " * 002
a  s  2*251

*■• 5 . e s t s  1 .6 8 8

12$f*. The p r e d i c t i o n  form ula.,, b a s e d  on  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  g iv e n  a b o v e  l a s

^  s  * 0 3 5 %  *  * 0 0 6 X5  4  * 0 2 3 %  -  * 0 1 7 %  -  * 0 0 2 %  4  2 * 2 5 1 *

T he r e s u l t s  -of t h e  p r e d i c t i o n s  made f o r  t h e  1 9 3 6 -3 7  

f re s h m a n  e n r o l l e d  i n  Chernl et-ry  a r e  su m m arised  i n  t h e  ta h l©

C0MBAEI30E OF ACTUAL ARB PREDICTS!} GEADSS 
IK GnKI.II3T.SK'* II3U FREBI1MHK,. 1 9 3 6 -3 7  

I P e r c e n ta g e s  b a s e d  on t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

KlKDivT-
m GRADS /iOTVAL GRADE . . .

F
J*0L*5„ 1 * 6 -2 * 5

s
2 .6 - 3 * 5

'  c  
3*6—4*5 •

—Ki 
I • A

5 .6 - 6 * 0
A

5*fir- „
%

^*6- 5 *5 ,
i

,{143 L ,
' " ’' 2  ™ '" 
...<2 p i

ir T*^’ r 
. <14%)

' J 3
i m i _

3*6 -4*5 (4 0 )
1 5 ' '

m i <1?0):
2$

< 54$)

.. ^  

<130) <■«*>
' P ' 

2 *6—3*5. J i M i
1

<45?,): .... (2 7 0 ) _
13  

. <5Q&). . . ( 4 0 ) ....
‘  L '

1 *6 -2*5
F

0  -.1*5
33  o f 8 0  (4 1 0 ) r e c e i v e d  g r a d e s  p r e d i c t e d  f o r  the©



1 2 8 * ,

VZUhTim  OF CHESXCOT GRAJXE FFQF PFEOICTED GEAPES 
I n  te rm s  o f  PF *s±*688* H* S . U. F reshm en* 1936-*37 

{ P e r c e n ta g e s  b a s e d  on  t o t a l s  f o r  e a c h  g r a d e )

GRADE RE­
CEIVED

DEVIATION XI! ]̂ OBAE!AS FRIvbn UlilTS '
,♦ 5 ♦4 ♦2 4 —2 -5

"  t  '

5*6—6*0
" I  ' 

< W 4

4 J

i4 M ) _
1 m2'r.....
(2<)$)

i
(1 4 $ )

B
4 *6—5*5

5
(7 1 $ ) (1 4 $ ) (1 4 $ )

o 1 
3*6—4*5 (2 0 $ ) (7 8 $ )

1
(2 $ )

D '

2 *6—3 * 3
15

(9 4 $ )
' l r 111 

( 6 $ )
K

X .6 - 2 ,5 (5 0 $ )
2

(5 0 $ )
F

0 —1*5
6

(1 0 0 $ )
TOTALS

W )
15 48

(6 0 $ )
4

(5 $ ) W ) (7 $ )

on p ag e  127* I t  i s  s e e n  t h a t  41$  o f  t h e  s t u d e n t s  r e c e iv e d  

t h e  g ra d e  p r e d i c t e d  f o r  them * Of t h e  s t u d e n t s  w i th  a  p r e ­

d i c t e d  g r a d e  o f  C o r  b e t t e r #  1 4  (2 6 /0  f a i l e d  to  g e t  a t  

l e a s t  a  C, a n a  2 (4 $ )  r e c e iv e d  f a i l i n g  g ra d e s *  Of t h e  

s t u d e n t s  w i t h  p r e d i c t i o n s  lo w e r  t h a n  a  0* 12 (4 6 $ ) f a i l e d  t o  

s e c u r e  a  C g r a d e ,  a n d  o n ly  1  (4 $ )  s c o re d  h i g h e r  th a n  a  G*

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

g r a d e s ,  g iv e n  above*  show s t h a t  4 8  (6 0 $ )  o f  t h e  a c t u a l  

g r a d e s  v a r i e d  from  th e  p r e d i c t e d  g r a d e s  by n o t  m ore t h a n  one 

u n i t  (*7  l e t t e r  g ra d e ) . ,  an d  67 (8 4 $ )  o f  t h e  a c t u a l  g r a d e s  

v a r i e d  from  t h e  p r e d i c te d  g ra d e s  by n o t  m ore th a n  tw o 

p r o b a b le  e r r o r s  (1 * 4  l e t t e r  g r a d e ) *  The p o o r e s t  p r e d i c t i o n s  

viore  in  t l io  F r a n g e ,  w h e re  a l l  t h e  g r a d e s  v a r i e d  m ore t h a n  

t h r e e  u n i t s  from  th e  f o r e c a s t s .  I n  t h e  co m b in ed  8 ,  G, an d  D



1 2 9 .

COMFARISQH OF ACTUAL AND PREDICTED GRADES 
IK CHEMISTRY* SAMPLING OF HSU FRESHMHi, 1 9 5 7 -3 8  

( P e r c e n ta g e s  b a s e d  on  t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

PREDICT­
ED GRAPI -

. ACTUAL GRADE
F E  ' D 0 B A

0 - 1 .5 1 .6 - 2 .5 2 .6 - 3 .5 3 .6 - 4 .5 4 .6 - 5  .5 5 . 6 - 6 . 0
A

5 * 6 -
B

^ •6 -5 * 5
k  ' 

( 1 0 0 1 L
e

3 . 6 ^ 4 ^
1'  " 

(1 7 $ )
i

.(17$ )
2

(3 3 $ ) .
i  ■

.. ( 3 |D
D

2*6-3*5 (2 8 $ ) ..(1 7 1 ).. (2 8 $ ) ..... (2 2 $ ) (5%)
E

1 .6 - 2 .5
i

(5 0 $ ) (5 0 $ )
11 f  1 ’ 
0  - 1 . 5

5 O f 28 (1 8 $ ) r e c e i v e d  g r a d e s  p r e d i c t e d  f o r them

r a n g e s  o n ly  1 (2 0 )  o f  t h e  g ra d e s  v a r i e d  m ore th a n  tw o u n i t s  

from  t h e  p r e d i c t i o n s  m ade .

The r e l a t i o n  b e tw ee n  th e  a c t u a l  and  p r e d i c t e d  g r a d e s  o f  

t h e  s t u d e n t s  in c lu d e d  i n  t h e  s a m p lin g  o f  t h e  1 9 3 7 -3 8  f r e s h ­

man c l a s s  who e n r o l l e d  I n  C h e m is try  i s  g iv e n  i n  t h e  t a b l e  

above*  Of t h e s e  s t u d e n t s ,  18$ r e c e iv e d  t h e  g r a d e s  p r e d i c t e d  

f o r  them * Of t h e  s t u d e n t s  w i th  a  p r e d i c t e d  g r a d e  o f  C o r  

b e t t e r ,  2  (2 5 0 )  f a i l e d  t o  g e t  a t  l e a s t  a  C , a n d  1  (1 3 $ ) 

r e c e iv e d  a  f a i l i n g  g ra d e *  Of t h e  s t u d e n t s  w i t h  p r e d i c t i o n s  

lo w e r  th a n  a  C, 9  (4 5 $ ) f a i l e d  t o  s e c u r e  t h a t  h ig h  a  g r a d e ,  

a n d  5 (25$ )  s c o re d  h ig h e r  th a n  a  C .

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

g r a d e s  I n  te rm s  o f  t h e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  g iv e n  

on t h e  n e x t  p a g e ,  show s t h a t  8  (29$ )  o f  t h e  a c t u a l  g r a d e s



1 3 0 .

DEVIATION OF CHEMISTRY GRADES FROM PREDICTED GRADES 
I n  t a r a s  o f  PE .s± * 6 8 8 *  s a m p lin g , SOU F resh m an , 1 9 3 7 -3 8  

( P e r c e n ta g e s  b a s e d  on t o t a l s  f o r  e a c h  g r a d e )

GRADE RE­
CEIVED

DEVIATIO]m IN PROS/®]EE ERROR UKI$S
+4 *2 1̂ -2 - 3 »4 -5

A
5 * 6 - 6 .0 (6 J $ )

I
( 3 |$ )

B
4 .6 - 5 .5 (67$ ) (3  p rd
3 .6 - 4  ,5 . .  .

3
(3 7 $ ) (63$)B

2 ,6 - 3 .5
3

(7 5 $ )
1

(2 5 $ )S
1 .6 - 2 .5r f
0  - 1 . 5

I
(1 4 $ )

4
( 5 ^ 0

TOTALS 6 6
(2 1 $ )

$
(2 ? $ ) m (1 5 $ ) .(7$)

v a r i e d  no  m ore th a n  one u n i t  (*7  l e t t e r  g r a d e )  from  t h e  

p r e d i c t e d  g r a d e s ,  a n d  16  {51%) o f  th e  g r a d e s  d i f f e r e d  from  

t h e  f o r e c a s t s  by n o t  © ore th a n  tw o p r o b a b le  e r r o r  u n i t s  

( 1 .4  l e t t e r  g ra d e )*  Of t h e  s tu d e n t s  who r e c e iv e d  F ' s ,  6  

(06%) w e re  f o r e c a s t  g r a d e s  © ore th a n  tw o u n i t s  h i g h e r ,  an d  

o f  t h e  s t u d e n t s  I n c lu d e d  i n  ©aeh o f  t h e  A a n d  B g r o u p s ,  67$ 

e x c e e d e d  t h e  p r e d i c t i o n s  m ade f o r  them  by m ore th a n  two 

u n i t e .  None o f  t h e  C o r  D g ra d e s  v a r i e d  m ore th a n  tw o u n i t s  

from  t h e  f o r e c a s t s .

S h o re  w ere  313 s t u d e n t s  e n r o l l e d  i n  lia th e m a t ic  a from  

t h e  fre sh m a n  c l a s s  o f  1 9 3 6 -3 7  • ©can g r a d e  i n  t h e  sub ­

j e c t  i s  3*91# J u s t  below  a  C, and t h e  s ta n d a r d  d e v i a t i o n  i s  

1 . 0 0 .  M eans f o r  t h e  c o m p le t io n  and a r i t h m e t i c  s u b t e s t s  

e x c e e d  th e  n a t i o n a l  m e d ia n s  by 1*3 an d  3*4 p o i n t s ,  r e s p e c ­

t i v e l y .  T he o t h e r  t h r e e  s u b t e s t s  h a v e  m eans lo w e r  th a n  th e
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J&a NS AED 5TASDATD PRVIATIOKS 
OF GHABKil AKD TESTS FOR 1 9 3 6 -3 7  MATHRllATICb CLASii

uCQRt* Hi£AH s .  r.u >:doRE MiiAK S . D.

3*91 1 .0 0
X4

3 0 .3 4 15*03

32*83 1 0 .2 8
X5 31*67 1 0 .7 0

X3
27*93 1 2 .4 3 x 6 48*98 19*39

r a t i o n a l  s t a n d a r d ,  th e  d e v i a t i o n s  b e in g *  a r t i f i c i a l  l a n g ­

u a g e , 4 *9 5 a n a l o g i e s ,  3 * 6 ; and  o p p o s i t e s ,  1*5 p o in ts *

S im p le  c o r r e l a t i o n s  fo u n d  b e tw een  g ra d e s  a n d  s u b t e a t  

s c o r e s  a r e  f a i r l y  h ig h  i n  t h r e e  c a s e s ;  t h e  o t h e r  tw o a r e  

v e ry  low * The h i g h e s t  v a l u e s  a r e  i n  t h e  a r i t h m e t i c  s u b t e s t  

(* 4 8 0 ) an d  in  t h e  a n a l o g ie s  s u b t e s t  (* 4 3 7 )*  The lo w e s t  

v a lu e  i s  i n  t h e  c a s e  o f  t h e  a n a l o g ie s  s u b t e s t  (* 2 2 7 )*  Bj; 

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

t h a t  th e  a r i t h m e t i c  s u b t e s t  h a s  t h e  g r e a t e s t  p r e d i c t i v e  

v a l u e ,  w i th  a  c o e f f i c i e n t  o f  *355* fo l lo w e d  by th e  a n a lo ­

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

*242 an d  *239, r e s p e c t i v e l y .  The o t h e r  tw o c o r r e l a t i o n s  

a r c  b o th  v e ry  s m a ll  and  n e g a t iv e ,  b e in g  - .0 4 4  f o r  t h e  

c o c a p le tio n  s u b t e s t ,  and  - .0 2 5  f o r  th e  o p p o s i t e s  s u b te s t*

The m u l t i p l e  c o r r e l a t i o n  fo u n d  (* 5 8 8 )  I n d i c a t e s  t h a t  

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

b e  a b o u t  19.1* The p r e d i c t i o n  fo rm u la  f o r  M a th e m a tic s  i s ;

5Ta = -*0055(2 + . 029^  + . 015X4 + *023^  - *ooix6 + 2 *1 3 0 .



CORRELATIONS BETWEEN MATffeHATICS SHADES 
A m  SUBTiiSTS OP THE THURSTONS .EXAMINATION,

• s im p l e  c o r r ela tio n s  -
Xg x_ X4 ■■ s X6

xx .2 5 7 .4 8 0 ♦395 - •4 3 7 ,2 2 7

. *2 ♦434 •5 1 0 ,4 2 6 .654

h ; .2 7 7 ♦393 ♦316

X4 -

♦394 .4 1 8

*5 .3 4 0

P .  E . r a n g e 's  ±#022 t o  ± .0 3 6

FIRST PARTIAL CORRELATIONS

*13*2® *423 * 3 5 .2 * ♦255 * 1 2 .4 = .1 5 4 *2 5 . 4 “ .3 4 8

* 1 4 . 2 = * 3 6 .2 = .0 4 ? * 1 3 .4 * .4 2 0 * 2 6 .4 ? •607

* 1 5 .2 *  *375 * 4 5 .2 = • 304 * 1 5 .4 - •333 * 3 5 .4 = .3 2 1

* 1 6 .2 =  *061 * 4 6 .2 * .2 9 9 * 1 6 .4 * ♦074 * 3 6 .4 = .2 2 9

* 3 4 .2 =  . * 1 ^ ;-?56*2z .0 9 0 *2 3 . 4 s •381 * 5 6 .4 = .2.10

F . E* 1,,an  r© * ± .0 2 4  t o  ± .0 3 8

SECOND PARTIAL CORRELATIONS

* 1 4 .2 3 =  *505 * 5 6 .2 3 = .0 8 1 * 2 6 .3 4 * ♦577 * 2 3 .4 5 = .3 0 3

* 1 5 -2 3 =  *505 * 1 2 .3 4 * - .o c r r * 5 6 .3 4 * .1 4 8 * 2 6 .4 5 = .5 8 2

* 1 6 .2 3 =  ,0 6 8 *15 -34= ♦233 * 1 2 .4 5 * .0 4 3 * 3 6 .4 5 = .1 7 4

r 4 5 .2 3 -  '*296 * 1 6 .3 4 = - • 0 2 5 * 1 3 .4 5 = .3 5 1

r 4 6 .2 3 = *296 * 2 5 .3 4 = .2 5 8 * 1 6 .4 5 =
.0 0 4

P .  E . r a n g e s ± .0 2 5  t o  ± .0 3 8
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GomzuiHio®'* EZ3:i*f.n z&mi&A'PHiti o k a d e o  
m )  m m u m  o f - m s  e x a m i r a t k m  { c m t * }

THIRD F l R m i  CORRELATION^

* 1 4 .2 3 6 * .2 9 9
* 1 2 .3 4 5 *

— a n *12 .4 5 6 ~ *050

* 1 5 .2 3 6 * '
•301 **16.345*. - .0 6 1 **13.456* .3 5 6

*45*236 S
.2 6 3

*26*345*
*564 **2 3 . 456* *252

P. E. range ■ i«cfe6 t o  * .0 3 8

FOURTH PARTIAL CQ?iEEhaTI0K8

r !2 .3 4 5 6 s  ” *°4 4  

**13.2456" *555

**14.2356”  ,2 5 9  

**15.2346*

**1 6 . 2345 *  ~ #025

F< E. r a i s e  Z * .0 3 3  t o  * .0 3 8

MULTIPLE COKRSL&TICW

^ 1 . 23456" H1  *45632= .5 8 9 P .  K. a  ± .0 2 5

Rl . 23456s % .2 3 6 4 5 s ♦588 P .  E . S  ± .0 2 5

ST&KBAHD ERRORS OF ESTIMATE AKD
p a r t i a l  ao&Ticmm'. f o r  m a th e m a tic s

1̂.23456s *81 
2̂ .13456s 7*21

<̂ .12456* 10.08
*4.12356s 12*€1

®5.12346* 8,75 
*̂6.12345= 14.00

b3L2.3456Z ~*°°5 
b13*2456S , 0 2 9

bl4.2356s *015 
b15.2346s #023

b16.23455 "•°01 
c z 2.130

P. S.egt* >.546
-... - .-..-.......-.....-...•..............-..- ...-............-.......-....-.................

Thu r e s u l t s  o f  t h e  p r e d i c t i o n s  ©ado f o r  t h e  1936-3T  

fre sh m e n  e n r o l l e d  i n  M a th e m a tic s  a r e  sum m arized  i n  t h e  

f o l lo w in g  t a h l e .  I t  i s  se e n  t h a t  k2$ o f  t h e  s t u d e n t s  

r e c e iv e d  t h e  grade p red icted  f o r  th e n *  Only 49 {2 jfa} o f  t h e



134*
COMPARISON OF ACTUAL AKD PREDICTED GRADES 

IK MATHEMATICS. USD FRESHMEN, 1 9 3 6 -3 7  
( P e rc o u ta g e s  b a se d  on t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

PRkDldT- 
SD GRADE ACTUAL GBADE

F
0 - 1 .5

E
1 * 6 -2 .  5

, r  

2  *6-3*5
C

3*6-4_*5
S

4*6-5i*5
A

5 *6-6*0

5..*6-.... (100&)
B

4 * 6 -5 .5

., ,-^ .r  ™ 

-
15 ' i o  fr 

(2 5 1 )
9

( 2 2 ^ ) _

3*6 -4 * 5
|T r

} ^ ) .. i i s f d (19&)
■ 4  ^

m h
P

2,*6~3#5
■ g

l j * V
12

c i s o .
25

<2?£) . ... <4950 w

1 * 6 -2 .5 i io c ^ )
F

10...r l* 5
- ... ....... r e c e iv e d g ra d es  p r e d ic te d  f o r  them

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

a t  l e a s t  a  C , an d  o n ly  3 (1 ^ )  o f  t h e  s t u d e n t s  i n c lu d e d  i n  

t h i s  g ro u p  f a i l e d .  Of t h e  s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  

t h a n  a  C, 4 7  (50?£) f a i l e d  t o  s e c u r e  t h a t  h i $ i  a  g ra d e *  a n d  2 

{%$} s c o r e d  h ig h e r  t h a n  a  C.

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

g ra d e c  i n  t e r s e  o f  t h e  p ro b a b le  e r r o r  o f  e s t i m a t e ,  w h ich  

f o l lo w s ,  shew s t h a t  160  (5 1 ^ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  

from  t h e  p r e d i c t e d  g ra d e c  by n o t  m ore t h a n  one  u n i t  (*5  l e t ­

t e r  g r a d e ) ,  and  265  (64;£) o f  t h e  g r a d e s  v a r i e d  from  t h e  

f o r e c a s t s  b y  n o t  m ore th a n  tw o p r o b a b le  e r r o r s  <1*1 l e t t e r  

g r a d e ) .  The p o o r e s t  p r e d i c t i o n s  w e re  i n  t h e  F r a n g e ,  w here  

12 ( 92/£) o f  t h e  s tu d e n t s  s c o re d  m ore th a n  tw o u n i t s  below  

t h e i r  f o r e c a s t s  * i n  t h e  C ra n g e  154 (97^5 o f  t h e  s t u d e n t s



DEVIATION OF mTHLM&TlOS BRABiS FROM PO TIC T U ) .'GRADES 
In  te rm s  o f  FEeg^ s± * 5 ^ 6 * F resh m en ,  1936-37*

. ( P e r c e n ta g e s  b a s e d  on . t o t a l s  f o r  e a c h  g r a d e )
. .  „ ,. «  n i r - , — ■ . i j l ; V j i iW ' i irsV s/sA 1 r m T n r e  ' 1 ■11 ■ ■OR&BE 'RE- 

GEIVEB
PS '

.....+5 . +4 4? "  +2 " • ski -2
• A 

5 *8-6*0
2'

.<152)
4

<3¥)
6 . 

(46^1
I 1 "
(8f4

B
4*6-5*5 .iJvOL

7
( is i )

23 '  
(50$)

13

e "
3*6—4*5

i  ' 36 :
i£ |IX

■ I 10
isix. w■D

2 *6-3*5 ...
■ <2£) (521L

22
(34il.

4
<6f4

4
i ¥ )E

1*6-2 .5
2

( I l f )
8m$y iy&)■ F '

P . >1.5 . - W4 m) ^61*)
3

{23^
TOTALS 6

. m i x i " n,r
<¥)

66
(2¥)

180  
< 50*)

39 i4
(¥?

14
W ( i |

v a r i e d  l e s s  th a n  tw o u n i t s  from  t h e i r  f o r e c a s t s *  i n  t h e  D 

r a n g e  8  ( 12%) o f  t h e  s t u d e n t s  had  a  s i m i l a r  v a r i a t i o n *

T he f o l lo w in g  t a b l e  chows t h e  r e l a t i o n  b e tw ee n  t h e  

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

COMPARISGK OF ACTUAL- AKD PREDICTED GRADES
i n  nATHSii&Trcs* SAsHuim- op  m su 1 9 3 7 -3 8

{ P e rc e n ta g e s  b a s e d  o n  t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )
PREDICT- • ' ’ 1 ’
sb grade actual GRADE.'

F
0 -1 * 5

E
1 * 6- 2*5

. D 
: .2 .6 - 3 * 5 .

' ' O '  
•3*6—4*5•

B ' ' 
4*6—5*5

' • A ’ 
5 * 6 -6 * 0

A
5 .6 - 6 .0

1
i m & i

n ‘8  '
4 *6-5*5 ...... (25f» ),

1
.. ,

' - £ 
<503)

- c
3 * 6 -4  *5. ...mi. . .

■ §  ■
......U g*> ....

" i i " '  ‘ 
: (5 5 i) .(log)..

• D 
2 *6-3*5 ( 2 6 ^ ) .... M m i

i d
. . M m ...

1
... . m i .....

b*
1*6—2 *5 ( 1 0 0 i \

F '
0 .  -1 * 5

1 8  o f  49  {37%l r e c e i v e d  g r a d e s  p r e d i c t e d  f o r  them



vwUTim o f  m a th e m a tic s  mmm mm mmiGTm' &mm&
i n  t&rma v f  m  - t s  * * 5 4 6 . m m & m  -m m  m m m m *  1 9 3 7 -3 8  

{P e r c e n ta g e s  b a s e d  on  - t o t a l s  f o r  e a c h  g r a d e )

s - f J d i  m *  
o m v m

. nm/j i f  & m m  W v m  ^  ■ r .

■*4 ♦3. +2 1 ±1  - mmQ -3 • 4 -5
A ■' 

5 * 6 -6 * 0
i

(25$ )
3

iT S JO ,
B

4*6—5*5- - (1 4 $ ) < * 4 $ )
” h- n

j
i

(1 4 $ ) •

1T Q *. T,.M
3*6-4*5 (1 4 $ ) (3 3 $ )

15
( W * (5 $ )

B
?« 6 -3 * 5  .

3
(3 0 $ )

1
<10$)

' ‘ £ 
(2 0 $ )

l-*6-2*5 . :
■ f  - 

0  -1 * 5
- 1 -

"2-
(2 9 $ )

5
(7-1$

TOTALS
w ,

1  -
(2 $ ) ( W 4

l 4
p m

15
w ) { m (4 $ ) (1 $ )

I
( 10$

sa m p lin g  o f  th e  1 9 3 7 -3 8  fre sh m a n  c l a s s  who e n r o l l e d  i n  

M a th e m a tic a l 37$  o f  t h e s e  s tu d e n t s  r e c e iv e d  th e  grad©  

p r e d i c t e d  f o r  t h e n .  O nly 4  (16%) o f  t h e  s tu d e n t s  w i th  a  

p r e d i c t e d  grad©  o f  C o r  b e t t e r  f a i l e d  t o  g e t  a t  l e a s t  a  G, 

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

g ra d e *  Of t h e  s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  t h a n  a  C ,

13  (5 4 $ )  f a i l e d  t o  s e c u r e  t h a t  h ig h  a  g rad© , a n d  o n ly  one  

s c o re d  h i g h e r  t h a n  a  C«

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

g r a d e s  i n  te rm s  o f  t h e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  g iv e n  

a b o v e , show s t h a t  15 (31$), o f  t h e  “a c t u a l  g r a d e s  v a r i e d  no  

more* t h a n '  cvne u n i t  (*5  l e t  t e n  g r a d e )  from  th e  p r  ©die t e d  

g ra d e s #  an d  3 0  (6 2 $ ) o f  t h e  g r a d e s  d i f f e r e d  from  t h e  f o r e ­

c a s t s  b y  n o t  m ore  th a n  tw o  p r o b a b le  e r r o r  u n i t s  <1*1 l e t t e r



1 3 7 .

g ra d e )*  A l l  t h e  s tu d e n ts  who r e c e iv e d  A*a o r  F *s w e r e  f o r e c a s t  

g r a d e s  t h a t  w e re  tw o o r  m ore  u n i t s  n e a r e r  a  Cl th a n  t h e  o n e s  

t h e y  r e c e iv e d *  i n  t h e  C ra n g e  4  (2 9 ^ )  o f  th e  g r a d e s  d i f f e r -  

ed  s o r e  t h a n  tw o  u n i t s  from  t h e  f o r e c a s t s ;  . i n  t h e  0  r a n g e  a  

s i m i l a r  v a r i a t i o n  was fo u n d  f o r  2 (2C $) o f  t h e  g ra d e s *

T h e re  w ere  454 s t u d e n t s  from  t h e  fre sh m a n  c l a s s  o f  

. 1 9 3 6 -3 7  e n r o l l e d  I n  th e  E h v s lc a l  S c ie n c e  D i v i s i o n * The 

s u b j e c t s  in c lu d e d  a r e :  I n t r o d u c t io n  t o  H u m a n it ie s ,  C hem is­

t r y ,  M a th e m a tic s , an d  Borne E conom ics* The m ean g ra d e  I n  th e  

s u b j e c t  i s  3*85„ . s l i g h t l y  below  a  C , and  t h e  s ta n d a r d  d e v ia ­

t i o n  I s  1*06* T h re e  s u b t e s t s  have  m eans e x c e e d in g  th e  

n a t i o n a l  m ed ian s  by  t h e  f o l lo w in g  a m o u n ts :  c o m p le t io n ,  2 .1

p o i n t s ;  a r i t h m e t i c ,  2 .1  p o i n t s ;  an d  a n a l o g i e s ,  2*9  p o in ts *  

M ean s. o f  t h e  a r t i f i c i a l  la n g u a g e  and  o p p o s i t e s  s u b t e s t s  f a l l  

be low  th e  n a t i o n a l  m ed ian s  by 2*7 a n d  *2 p o i n t s ,  r e s p e c ­

t i v e l y *

S im p le  c o r r e l a t i o n s  fo u n d  b e tw e e n  g r a d e s  a n d  s u b t e s t  

s c o r e s  a r e  r a t h e r  low  f o r  t h i s  g ro u p *  The h i g h e s t  . .c o r re la ­

t i o n  I s  w i th  t h e  a r i t h m e t i c  s u b t e s t  { * 3 9 1 ) , a n d  t h e  lo w e s t  

i s  w i th  t h e  o p p o s i t e s  s u b t e s t  (* 2 2 7 )*  By r e f e r r i n g  t o  t h e

heai©:-' abd s m m m n  d e v ia t io b s  o f  m&  dsS
A m  TESTS FOP 1 9 3 6 -3 7  PHYSICAL SCIENCE DIVISION

w w  " "’"'I r . ^  1 'zmriiir? * TUFam 1  "“sS'GORE m z m . 3 .  D. 3CQ&22 m z m s .  D.

3*85 1*06 *4 3 2 .5 6 16*33

*2 33*22 1 0 .6 8
%

32*30 1 0 .6 ?

X 3 26*57 1 2 .7 8 h 50*34 19*81



SIUPL-, C03?v^Li\TX0B£

*2  * 3 * * " 9 X6

X1 .2 4 8  ' .5 9 1
.. . i . . . . -......

•298 .3 1 9 .2 2 7

X2___  __ -
•^ 3 9 .3 0 9 •414 .6 6 8

X ,
, , ......

1,1 " ' '" n| r ......
<

......... . .........* ... 1
•166 .3 5 4 •322

x 4 i
....  ...........  i . . .. .. . •.............

•432

CO<•

* 5 1 ! !......................i ....................i ........................i .............. _.
•392

P . &. i*ange s  **017 t o  *#031

FIRST PARTIAL OOKRJ^TIOKii

- w -  • * * * 3 5 .2 * .2 1 1 * 1 2 .4= .1 7 2 *2 5 . 4 “ .3 2 7

r 1 4 .2 =  *2 4 0 - r 3 6 .2 = .0 4 4 * 1 3 .4 * ♦363 r 2 6 .4 = .6 2 3

r 1 5 .2 s  ' 2* 5 r 45*2z •351 r 1 5 .4 * .2 2 1 r 3 5 .4 = .3 1 7

r 1 6 .2 = *085 r 4 6 .2 = •3 5 6 r 1 6 .4 * .1 0 7 r 3 6 .4 " .2 8 1

r 3 4 .2 = *035 r 5 6 .2 = .1 7 1 **2 3 . 4 *

Hi•

r 5 6 .4 s
l_..,ir-. .......„

.242

P. ii. ranges i . 0 1 9  t o 4 .0 3 2

SiXJOKIj P/vPTI/'L COn’uiU TIOKS
r l 4 . 2 3 = *242 r 5 6 .2 3 = .1 6 6 r 2 6 .3 4 =

•580 r 2 3 .4 5 m .3 4 5

r 1 5 .2 3 s  *191 r 12*34= .0 2 6 r 5 6 .3 4 s .1 6 8 r 2 6 .4 5 s •593

r l 6 .2 3 = #075 r 3 5 .3 4 = .1 2 0 r 12 .4 5 = .1 0 8 r 3 6 .4 5 = .2 2 2

r 45 .2 3 = r l 6 .3 4 = .0 0 6 *13.45"* •317

r 4 6 .2 3 = #355 r 25*34=
.2 2 7 r 1 6 .4 5 “ •057  !

............ i .. ....... . ....
P* ii. r a n g e  S ± .0 2 1  t o  <4.032
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G t m z u i t i o m  b s t j f e p  m m w n h  a c i m c L  v m o x a s  gh ed es  
AH53 dUDTESTS OF THE TKUFSTOFE ISXAHIHATIOH ( C o n t . )

* 1 4 .2 3 6 *  *251 

^ 5 .2 3 6 =  *182 

r 45*2365  #31B

r 12*343r  “ • ° 01  

r 16*345s  ~*014 

r 2 6 .3 4 5 = : *564

* 2 2 .4 5 6 *  *092 

r 1 3 .4 5 6 s  *312 

r 2 3 .4 5 6 s  *272
i ....... .... . ........ ............. -

P .  E* r a n g e  *  ±*022 t o  ±*032

FOURTH PARTIAL CQRRI&ATIQPS,

**12.3456“  * ° ° 8 

**13*2456“  - 3 0 1

r l4 .2 3 5 6 s  #186 

r 1 5 .2 3 4 6 s  *118

' r 16*2345= "* o:l€

P* e .  r a n g e  z  ±*028 t o  ± .0 3 2

mjLTIPLF CO-ilcLaTIOf?
i i .  . . I I  I . ,  . r u . i n i i  , i i  H  i . . j .  j  . u n n ,  m  i i r r i a i i  n  i » n . . n . . i  i n  n m  i i i n m  n . . i

Rl .2 3 4 5 6 s  R1*45632S .4 7 0 P .  E . s  ± .0 2 5
■

K1 *23 4 56“  R1 .2 3 6 4 5 * .4 6 9 P . E . S  ± .0 2 5

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

s u b t o s t  h a s  t h e  g r e a t e s t  art! t h e  c o m p le t io n  s u b t e s t  t h e  

l e a s t  p r e d i c t i v e  -v a lu e , t h e i r  c o e f f i c i e n t s  b e in g  « 3 0 l and  

* 0 0 8 , r e s p e c t i v e l y *

The m u l t i p l e  c o r r e l a t i o n  fo u n d  ( *4?0) i n d i c a t e s  t h a t  

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

a b o u t  XX.p* T he fo rm u la  i s :

f x Z  *0015% + .026X3 4 *013X4 + *013^ -  *001X6 1 2.333*

T he r e s u l t s  o f  t h e  p r e d i c t i o n s  m ade f o r  t h e  1 9 3 6 -3 7  

fre sh m e n  e n r o l l e d  i n  t h e  P h y s ic a l  u d e n c e  P i  v i s i o n  a r e  

sum m arized  on t h e  fo l lo w in g  page* I t  i s  s e e n  t h a t  43/2



1 4 0 .

w i m m m  e r r o r s  o f  e s t i h a t e  amd
PARTIAL RjglRSgaiOH COEPFIC XENTS FOE PHYSICAL 30IEIICK

<*1 . 23456s  #94

^2 .1 3 4 5 6 s  7  ,4 2

^ 3 . 12456s  1 0 *$8 

^ 4 .1 2 3 5 6 *

^ 5 * 12346s  8 ,8 1

*%.« 12345s  1 2 *8 9

b 1 2 .3456s  #0Q1
^  /*> i« /* •

b 14 *2356"  # 0 i3  

b 1 5 .2 3 4 6 = *013

b 1 6 .2 3 4 5 S!‘ — 0 0 1

0  = 2 0 3 3

'  •»* S .* 8^ ± . 6 2 f c  ■•

o f  t h e  s t u d e n t s  r e c e iv e d  t h e  g r a d e  p r e d i c t e d  f o r  them * O nly 

67 (2 1 $ ) o f  t h e  s t u d e n t s  w i t h  a  p r e d i c t e d  g r a d e  o f  €  o r  t e t ­

t e r  f a i l e d  t o  g e t  a t  l e a s t  a  C. O nly  8  ( 3 $ )  o f  t h e  f o r e ­

c a s t s  o f  0  o r  b e t t e r  r e s u l t e d  In  f a i l i n g  g ra d e s *  O f t h e  

s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  th a n  a  C* 6 7  (4 7 $ ) f a i l e d  t o  

s e c u r e  t h a t  h ig h  a  g r a d e ,  a n d  o n ly  7  (5 $ )  s c o re d  h i g h e r  th a n  

a  C .

GC&PAHISQt; OF ACTUAL ARD PREDICT HD GRADES IN 
PHYSICAL SCIENCE DIVISION* MSG FRESHMEN, 1 9 3 6 -3 7  

( P e r c e n ta g e s  b a se d  on t o t a l s  f o r  e a c h  p r e d i c t e d  & ra d e )
PR2DXCT-
gg GRADE AOTOAL Q B A m

P
0- 1.5

'  B
1 . 6 - 2 .5

D
2 0 - 3 0

0
3 .6 - 4 .5

B
4.6—5 >5

A
5 * 6 —6 . 0

A'"

4 M I
41

I M I

i M i
61

I

1
j i o p J l

B
& « 6 -5 Q T M U

9

T 
M l

0

D
2 .6 - 3  *5

Is
1 .6 —2*5

15
M I

17
Mil

w 7mi
¥

g _ a k &
19$ o f W f ' j m S  r e c e iv e d  'grad-eB" p r e d l c t ^ ~ rf o r ' them



DEVIATION OP PHYSICAL SG'ISSCJB DIVISION GRADES FROM 
tO B m & m s*  IB; TERMS OF .  1 ^ 0  S R I S E ®  ,  1 9 3 6 -3 7

... . . tF e g o e n ta g e B  b a se d . on ' t o t a l s  f o r  e a c h . r r a & e i  . .-. --
Shade r e ­
c eiv ed  '

1 1 ■; : DEVIA'fiOllS. IN 'PROBAEilM  ERROR UNITS
+4 +3._ *2 . ‘■il «o2 ' ~-4 *L  -5

■ A- • 
5®6—6*0

7
W ) (5 M X

1
( 6 $ )

B ” 
*u6-5*5

■ 12 • 
< 14$1

39 34

3 * 6 -4 ®5 (22f>)
lf? 3
( |5 $ >

1 4  ' 
| | $ )

■ 3  .
n $ )

D
(6 0 $ ) M l

6
( 7 $ )

E
1 ®6-2®5 c l ,

17
(5 3 $ )

11
(3 $ )

1 I
(3 $p

0 - lo 5 - -
<17^ )

12
(5 2 $ )

7
(?155

70TALS * 9
W )

9 6
( 2 ¥ )

47 2 U 13 8
■<2*

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

g r a d e s  i n  te rm s  o f  t h e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  g iv e n  

a b o v e p sh o o s  t h a t  247  (5 5 $ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  from  

t h e  p r e d i c t e d  g r a d e s  by n o t  m ore th a n  one  u n i t  ( ®6 l e t t e r  

g r a d e ) p an d  3 9 0  (8 6 $ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  from  t h e  

p r e d i c t e d  g r a d e s  by n o t  m ore th a n  tw o p r o b a b le  e r r o r  u n i t s  

C l«3 l e t t e r  grade}®  The p o o r e s t  p r e d i c t i o n s  w ere  i n - t h e  F 

ra n g e *  w h e re  a l l  t h e  g r a d e s  f e l l  m ore  th a n  tw o u n i t s  below  

t h e  f o r e c a s t s !  i n  n o  o t h e r  r a n g e  d id . t h e  g r a d e s  r e c e iv e d  

v a r y  m ore th a n  tw o u n i t s  from  t h e  p r e d i c t i o n s  f o r  m ore th a n

h a l f  o f  t h e  s t u d e n t s  i n  t h a t  group® In  t h e  C an d  D r a n g e s  -

c o m b in ed  o n ly  9  (3 $ )  o f  t h e  g r a d e s  r e c e iv e d  d i f f e r e d  m ore 

th a n  tw o u n i t s  from  t h e  g r a d e s  fo re c a s t®

The f o l lo w in g  t a b l e  show s t h e  r e l a t i o n  b e tw ee n  t h e  a c t -  .

u a l  a n d  p r e d i c t e d  g r a d e s  o f  s t u d e n t s  in c lu d e d  i n  t h e  sa m p lin g



1424

COMPARISON OF ACTUAL ABD-PREDICTED GPADES-IS PHYSICAL
science. d iv is io n .  sahplis%. msu s r e s h ^ b - ,  1937-38*

PREDICT­
ED GRADE . . . .  actual ..3RARE . . . .

F
0 - 1 .5

E
1 .6 —2*5

D
2 .6 -3 * 5

C
3 .6 - 4  *5

B
4 * 6 -5 .5

A
5 . 6 —6 .0

• A 
3 . 6 - ....

B
4 .6 - 5 .5

r,i  1 
(2 5 $ )

2
(50$ ).

1
(2 5 $ )

.0
3 .6 - 4  *5 x m . . . (3%)

5
(15$ )

15 
_ <46$1

8
(2 4 $ 1 __ (6 $ )

. B
J2 * 6 -3 .5

5
(1 6$ )

4
(1 2 $ )

6
....( 1 9 $ ) ....

13
. ( 4 1 $ ) ...

• 3  
...... (9 $ )  ... (3?S)

£
1 *6 -2  *5
r  f
b . - 1 .5

2 3  o f  69  ( 3351) r e c e iv e d  g r a d e s  p r e d i c t e d  f o r  th a n

o f  t h e  1 9 3 7 -3 8  fre sh m an  c l a s s  who e n r o l l e d  I n  t h e  P h y s i c a l  

s c i e n c e  D iv is io n *  O f t h e s e  s t u d e n t s  33$ r e c e iv e d  t h e  g r a d e s  

p r e d i c t e d  f o r  them * Of t h e  s tu d e n ts  w i t h  a  p r e d i c t e d  g ra d e  

o f  0 o r  b e t t e r *  8 (22%) f a i l e d  t o  g e t  a t  l e a s t  a  C , a n d  o n ly  

2 (5%) r e c e i v e d  f a i l i n g  g ra d e s *  O f t h e  s t u d e n t s  w i th  

p r e d i c t i o n s ,  lo w e r  t h a n  a  C , 15 (4 7 $ ) f a i l e d  t o  s e c u r e  t h a t  

h ig h  a  g ra d e ,,  an d  o n ly  4  (1 1 $ ) s c o re d  h i g h e r  th a n  a  C*

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

g r a d e s  i n  te rm s  o f  t h e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  w h ic h  

f o l lo w s ,  show s t h a t  2 6  (3 8 $ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  no  

m ore th a n  one  u n i t  ( . 6  l e t t e r  g r a d e )  from  t h e  p r e d ic t© !  

g r a d e s ,  an d  52 (7 6 $ )  o f  t h e  g r a d e s  d i f f e r e d  from  th e  

f o r e c a s t s  b y  n o t  m ore th a n  tw o p r o b a b le  e r r o r s  (1*3  l e t t e r  

g r a d e )* A l l  t h e  s t u d e n t s  who r e c e iv e d  F * s w ere  p r e d i c t e d
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PE V M IQ H  OF P H Y S IC  SGm»Ci; GRA82S- PROM. PREDICTED OBADES 

In  te r r a s  o f  PE *=± .632* Sam pling ,- MSU F resh m en , 1 9 3 7 -3 6  
(P e rc e n S ig e s  b a se d , on  t o t a l s  f o r  e a c h  g ra d e )-

a m m  r  e* - BEViftTIOHS ~M PEOBABLS ERROR UK'JKPS:
GEBTED *3 +4 .. 43 +2. . Afcl. -2 - 3 - 4 -3
" ' ’.-A' '
5 «6—6*0

!S
i S M I

1
( 2 |3 )

1 •
im % y -• -

■ '0  
4 .6 -5 * 5 W ) i J i i (15£>

C
3*6—4*5

- 13  ' ' 
(4 5 £ )

3L6
(5 5 2 )

D ■
2 * 6 -3 .5  -

6
(55&1.

f .  ‘

(4550
E

1*6 -2 * 5 4 4 o l ) ( 4 0 | ) (2 0 g )
-  y  : ' 
0  -1 * 5 - (7 1 ^ )

2
(2 9 ^

TOTALS
n a s i .

' 7 * 19 
(2815)

26 ,  7
(1 0 !%1 W )

g r a d e s  m ore th a n  t h r e e  u n i t s  h i g h e r  th a n  t h o s e  r e c e iv e d *

In  t h e  G a n d  D r a n g e s  n o n e  o f  t h e  g r a d e s  v a r i e d  m ore th a n  

tw o  u n i t s  from  t h e  p r e d i c t i o n s  made*

T h e re  w ere  5 1  s t u d e n t s  e n r o l l e d  I n  J o u r n a l i s m  from  t h e  

fre sh m a n  c l a s s  o f  1936-37*  The mean grad©  I n  t h e  s u b j e c t  i s  

4 * 2 1 , som ew hat b e t t e r  th a n ,  a  C , a n d  th e  s t a n d a r d ,  d e v i a t i o n  

i s  o n ly  *74* M eans f o r  t h e  c o m p le tio n  and  o p p o s i t e s  s u b -

K M 3  ASD STANDARD DEVIATIONS ' - . 
OF GBftBES. AND TB3TS FOR 1 9 3 6 -3 7  JOURNALISM CLASS

SCORE M M S . D* SCORE MEAN ' S . D»

X1 4 .2 1 •7 4 X4 34*76 18*12

37«26 1 2 .4 7
%

3 2 .8 6 10*80

*3
23*76 12*92

*
55*04 2 1 .1 0
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CORHELATIOES BETWEEN JOUIalALISLI GRADED 
AND. SUBTESTS OF THE TltUNDTGNE EXAMINATION

SIMPLE CQRRELATIOHS __ ______
*2 X3 * 4 *5 X6

* 1 •266 .1 6 7 *370 .3 1 3 .2 6 4

*a ♦579 .2 7 4  , *490 .6 0 6

*3 - .0 0 1  ; *547 •520

00ft•o*

iK .4 9 4

P ..E *  r a n g e  «  ±*GS9 t o  dfc-«094

t e s t s  e x c e e d  t h e  n a t i o n a l  m ed ian s b y  6*2 a n d  4*5 p o i n t s ,  

r e s p e c t i v e l y *  M eans f o r  t h e  o t h e r  s u b t e s t s  a r e  a l l  s l i g h t l y  

l o v e r  t h i n  t h e  n a t i o n a l  m ed ians#

S im p le  c o r r e l a t i o n s  fo u n d  b e tw een  g r a d e s  an d  exam ina­

t i o n  -sc o re s  a r e  v e ry  low  f o r  t h i s  g ro u p *  The h i g h e s t  

c o r r e l a t i o n  i s  w i th  t h e  a r t i f i c i a l  la n g u a g e  s u b t e s t  { * 3 7 0 ), 

an d  th e  lo w e s t  l a  w i th  t h e  a r i t h m e t i c  s u b t e a t  (* 1 6 7 )*  The 

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

v a ry  from  - * 0 8 l  t o  -* 0 9 2  $ and am ount t o  o v e r  o n e - f i f t h  o f  

t h e  c o r r e l a t i o n  fo u n d  i n  a l l  c a s e s ;  f o r  t h e  lo w e s t  c o r r e l ­

a t i o n  t h e  p r o b a b le  e r r o r  I s  m ore th a n  o n e - h a l f  ofi 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 *  F o r  t h a t  r e a s o n  no  f u r t h e r  work 

h a s  b een  p e rfo rm e d  to w a rd  e s t a b l i s h i n g  a  p r e d i c t i o n  fo rm u la *



1 4 5 .

A t o t a l  o f  641 s t u d e n t s  w as e n r o l l e d  In  t h e  f re sh m a n  

c l a s s  o f  1936*37 lo n g  enough  to  r e c e i v e  g r a d e s .  F o r  t h e  

p u rp o s e  o f  e s t a b l i s h i n g  a  g e n e r a l  p r e d i c t i o n  fo rm u la  t h a t  

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

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

u se d  i n  c o m p a riso n  w i th  t h e  s u b t e s t  s c o r e s  r e c e i v e d .  Under 

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

r e f e r r e d  t o  a s  r e s u l t s  f o r  t h e  fre sh m a n  c l a s s .

The mean g ra d e  f o r  t h e  fre sh m a n  c l a s s  i s  3*92 ,  p r a c t i ­

c a l l y  a  C . T he s ta n d a r d  d e v i a t i o n  i s  . 9 0 .  Means f o r  t h e  

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

e x c e e d  th e  n a t i o n a l  m e d ia n s ;  m eans f o r  t h e  o t h e r  tw o  

s u b t e o t s  w e re  a  l i t t l e  lo w e r  t h a n  t h e  s t a n d a r d s  f o r  th e  

w h o le  c o u n t r y .

S im p le  c o r r e l a t i o n s  fo u n d  b e tw ee n  g r a d e s  and  s u b t e s t  

s c o r e s  a r e  c o m p a r a t iv e ly  h ig h  f o r  t h i s  g ro u p . Two o f  t h e  

c o e f f i c i e n t s  e x c e e d  .4 0 0 ,  th e  v a lu e  f o r  c o m p le t io n  b e in g  

•4 1 6 , an d  t ’l a t  f o r  a r t i f i c i a l  la n g u a g e  b e in g  .4 7 3 .  Hone o f  

t h e  o t h e r s  a r c  v e ry  lo w ; a r i t h m e t i c  i s  t h e  lo w e s t  w i th  a

i m m  ANP STANDARD DEVIATIONS 
OF GRAPES Ai© T FOR 1 9 3 6 -3 7  FRR3HMAR CLAUS 

SCORE S • P. SCORE MSAM S . D.

* 1 3*92 •90 3 3 .9 7 1 6 .9 0

X2 3 3 .2 3 1 0 .9 5
*5

31*93 1 0 .6 ?

X3 25*14 1 2 .7 1
*6 5 1 .8 9 1 9 .8 3
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Gommjftiom mmm® mmwm sifeoss km m tm. mmsmm m&mMimm
. '333g&g Q Q W M A T im S  . . .  .

% - * * . X4 S %

% *416 ■ *$gfr *4?3 *360 *361

X2 •45? ♦33? *434 •?04

* 5
•140 *380. ♦265

% .373 *403

% - *38?

P . s.* aeaism s :±*0X3 'to . ±*026

. i i f  ? i w  .o m B M f ic e s

r l 3 .2S *168 ■ * jw r •22?. r 12*4s *309 r 25*4s •353

*14*2® •389 r 36*2s -*090 ^ 1 3 .4 ^ *295 ^26«4S *656

r X5*2s *219
. r 45*25 .26? *15*4* *225 r 35*4» •353

*106 r 46*2~ ♦382
' *X6*4S ♦16? r 36 .4= •223

:r34.2“ -♦006 r 56*2s ♦12? ■ %3*4= *43? :rS6*4s - ♦252

S . B Q Q B D  m S f l - M *  0 0 B P W i f ;S O K S  '

* X W  - 3 9 6

j» ■ ■ Z  * 1 8 8  15*23 **w
^ 6 *2 #  •**?
*45*23” ‘ 2 T 6  

r46*23“ *̂ 83

^ 5 8  *2 3 ** *152

■ ri2*345  *ai°  
%5*34® 
rl6*34~ *'20® 
r25*34s  # 2 3 6

*26*34“ *65? 
r56 *34=

. *12*45* 
rX3*45“ 
*16.45” • 1 I 7

%3*45s ^  
r26«45” *6 2 6  

*36*45”

' .  ± * 0 1 6  t o  ± * 0 2 6
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c o m E U ^ ia m  b l t l ’i&sj. fredhmuK g f a s is
ABD DURTISTU OF TIE TiKEXTQHL LXAMISIATICII (C on t.)

THIRD PARTIAL COKKELATIC« s

* 1 4 .2 3 6 *  *582 

r 1 5 .2 3 6 *  *173 

**45.236* # 2 3 9

* 1 2 .3 4 5 *  *XS5 

**16.345* ,0 8 5  

**26.345* #62°

r 12 .456®  *2 5 i  

- 1 3 .4 5 6 = *2 20  

r 2 3 .4 5 6 *

FOURTH PARTIAL CORRELATIONS

r 1 2 .3 4 5 6 *  # i7 °  

**13.2456* *154

*1 4 . 2356*  *356

**15.2346* *091

r 1 6 .2 3 4 5 *  " #° 3 8

P . E , r a n g e  s  4 .0 2 3  t o -.0 2 6

MULTIPLE CORRELATION

® 1•23456s  \  .4 5 6 3 2 *

in• P .  E . £  4 .0 1 6

r 1 .2 3 4 5 6 *  R1 .2 3 6 4 5 * •574 P . S . s  * .0 1 8

v a lu e  o f  .3 2 6 .  From t h e  f o u r t h  p a r t i a l  c o r r e l a t i o n s  I t  i s  

s e e n  t h a t  t h e  a r t i f i c i a l  la n g u a g e  s u b t e s t  h a s  th e  g r e a t e s t  

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

c o e f f i c i e n t s  b e in g  *356 and - .0 3 8 ,  r e s p e c t i v e l y *

The m u l t i p l e  c o r r e l a t i o n  fo u n d , (* 5 7 4 )  I n d i c a t e s  t h a t  

t h e  p r e d i c t i o n  fo rm u la  w i l l  h av e  a  f o r e c a s t i n g  e f f i c i e n c y  o f  

a b o u t  The p r e d i c t i o n  fo rm u la  l a :

5  .O lS K g  ¥  . O l l X ^  4  * 0 2 0 K ^  -4* *0G8Xp. -  .0 0 2 X g  *  2 . 2 1 4 .

The r e s u l t s  o f  t h e  p r e d i c t i o n s  made f o r  t h e  1 9 3 6 -3 7  

fre sh m a n  c l a s s  a r e  sum m arized  on t h e  f o l lo w in g  page*  I t  i s  

s e e n  t h a t  45 I  o f  t h e  s tu d e n t s  r e c e i v e d  t h e  g r a d e  p r e d i c t e d  

f o r  th e m . O nly  89 {19,1) o f  t h e  o tu d e n t s  w i th  a  p r e d i c t e d
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1 4 - U f i iW  - U 'w i W iU . ' U * > i  » . k . L 1 * V «

R2GRSSSIQE CCEFFI CIEFTA FOR FK. AHEAD GPADx■*. i.'-

*23456* *74 

<*2*13456® 6 *5 8

^ 3 •1 2 4 5 6 =  1 0 ,8 0  

^ 4 * 1 2 3 5 6 "  1 3 ,55

**5 *12346* 8 *94 

<r6*12345= 1 2 ,9 5

b 1 2 .5 ^ 5  6= *018 

b 1 3 .2 ’6 6 a  ,0 1 1

b 1 4 .2356s  ,0 2 °  

b 1 5 .2 3 4 6 s  #008

b 1 6 .2 3 4 5 S - 002 
C 2 2 .2 1 4

* •  E -o a t5
U—_

grade o f  0 or b e t te r  f a i le d  to  g e t a t  l e a s t  a C# and only 4 

(1$) of th ese  studen ts received  F*s* Of th e  s tuden ts  w ith 

p red ic tio n s  lower than  a C , 93. (5 2 $ )  f a i le d  to  secure th a t  

h igh  a grade* and only 5 ( 3 0  received  grades h igher th an  

a  0*

The ta b le  of dev ia tio n s of a c tu a l grades from p red ic ted

CC8JPARIS0H OF ACTUAL AND PREDICTED FRESHMAN 
GI&DS3. M. S .  U. FRESHMEN# 1 9 3 6 -3 7  

(Percentages based on to t a l s  fo r  each p red ic ted  grade)

PREDiCT- 
KD GRADE ACTUAL GRADS
| F

0—1.5
a

1 .6—2.5
D

2.6-3*5
c

3 .6—4*5
B

4 .6 -5  *5
A

5 .6 -6 .0
r  a  ■ r
B .6 -

, ^  , 
(4o$) .  (20$) .

j - #■ ■....
(40$).

r  $
14.6—5*5

1
(1$)

2 ?
<?|$) .... (44$)

14
(19$)

[3 .6—4*5
4 1 1

{f }
u

- J M ) ...............

m
(17$) (56$)

T3l
...  (21$)

5
.  l l i L

0
|2.6—3.5 (3$)

24
..........(141) ^

61
....(35$). .

7 8  '

(45$)
5 ,

C3$)
1 E1*6-2 *5...........................................................

; *
:0 -1 .5  i............................................ ...................................................... .

I 290 of 541 (45$) r e c e iv e d  g r a d e s  p r e d i c te d  f o r  them
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DEVIATION O f FB2Slii!Ag CrRADES FHOU PREDICTED SHADES 
I n  te rm s  o f  PBe a t a * .4 9 7 • M» S . 0 .  F resh m en , 1 9 3 6 -3 7  

( P e r c e n ta g e p .  b a s e d  cm t o t a l s  f o r .  e a c h , g ra d e )

3 - R A D S  R E ­

C E I V E D

’ • f e 2 JS ' -.P t S C © A & L E -

♦ 5 + 4 4 2 . ± 1 - 2 - 3 - 4 - 5
A

5 . 6 - 6 . 0

- 7  -

w y

i i  ■■

(53%)
^ 4

( 1 4 $ )

“ * f c .  "  1 

4  * 6 - 5  * 5

' 2  ’ 

m i ( 1 4 $ }

4 9

( | 8 $ ) ( 4 6 $ )

* ■ *

- 0  - - 

3  * 6 - 4  * 5

8

( 3 $ )

2 4 2

( 7 5 $ )

1 9 ’

( 6 $ )

9

( 3 $ )

B »

2  • 6 - 3 * 5 ( 1 $ )

7 3

( 6 1 $ )

' 3 5 . 1 0  * 

( 9 $ )

E

1 * 6 - 2  . 5
-

_ ( 5 $  ) ( 3 4 $ }

1 6 .

( 3 9 $ )

• f  

1 1 7 $ }

- 2

( 5 $
F

0  - 1 . 5
- 5

( 5 0 $

T O T A L S

m
3 3

m
i o 4

(* 6 $ )
3 8 0  - 

. ( 5 M 1
6 8

( 11$ ) ,
"Ste
(6 $ ) ( 2 $ ) ( ¥

g r a d e s  i n  te rm s  o f  t h e  p ro b a b le  e r r o r  o f  e s t im a t e ,  g iv e n  - 

a b o v e , show s t h a t  380 (5 9 $ )  o f  t h e  a c t u a l  g r a d e s  v a r i e d  from  

t h e  p r e d i c t e d  g r a d e s  b y  n o t  m ore th a n  o n e  u n i t  ( «5 l e t t e r  

g r a d e ) ,  and  552 {86%) o f  t h e  a c t u a l  g r a d e s  v a r i e d  from  th e  

p r e d i c t e d  g r a d e s  by n o t  m ore th a n  tw o p r o b a b le  e r r o r s  ( 1 .0  

l e t t e r  g ra d e } *  The p o o r e s t  p r e d i c t i o n s  w e re  i n  t h e  E a n d  F 

r a n g e s ;  25  (6 1 $ )  o f  t h e  S ’s  r e c e iv e d  an d  a l l  t h e  F*e 

d i f f e r e d  m ore  th a n  tw o u n i t s  from  t h e  f o r e c a s t s * . T he  b e s t  

p r e d i c t i o n s  w e re  n a d e  f o r  t h e  s t u d e n t s  who r e c e i v e d - 0*3 o r  

D - s ;  t h e  num ber o f  s tu d e n ts  i n  t h e s e  r a n g e s  who v a r i e d  l e s s  

t h a n  one u n i t  from  t h e  f o r e c a s t s  m ade f o r  them  w as 242  (7 5 $ )  

and  7 3  ( 6 1 $ ) , ,  r e s p e c  t i v e l y  •

T he f o l lo w in g  t a b l e  show s th e  r e l a t i o n  b e tw ee n  t h e  . 

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



1 5 0 +

COMPARISON OF ACTUAL AND PtteDICTMD FRKSHMAN 
GRADES• SAMPLING OF M. S . U. FRESHMEN, 1 9 3 7 -3 8 . 

( P e r c e n ta g e s  b a s e d  on t o t a l s  f o r  e a c h  p r e d i c t e d  g r a d e )

^REDIGT— 
ED GRADE actual grade

F
0 -1 * 5

£
1 .6 - 2 * 5

D
2 .6 - 3 * 5

C
3 .6 - 4  *5 _

B
4*6—5*5

A
5 .6 —6#0

A
5 *6—

£  rr 
* •6 -5 * 5  .j

1
(20%) _

i
... (29%) (6^> )  _

d
3 * 6 -4  #5 j

3
(5%) i

6—
CvJ 
H

I ...( m i \

W

( 5 £ ) _
a

2 *6-3*5
r 2

.(5% ) (16%)
2 0  

. (45>)
l h

(32%) ...... ( m• .....

M - 2 . 5 ;

0  - 1 .5  i
! 46  o f  108 r e c e i v e d  t r a d e s p r e d i c t e d  f o r  them  {43:?!

sa m p lin g  o f  t h e  1 9 3 7 -3 8  fre sh m a n  c l a s s .  Of t h e s e  s t u d e n t s  

k3% r e c e i v e d  t h e  g ra d e  p r e d i c t e d  f o r  th e m . O f th e  s tu d e n ts  

w i th  a  p r e d i c t e d  g ra d e  o f  G o r  b e t t e r ,  o n ly  1 0  (15/») f a i l e d  

t o  g e t  a t  l e a s t  a  C , and  n o n e  r e c e i v e d  a  f a i l i n g  g ra d e #  Of 

t h e  s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  th a n  a  0 ,  2 9  (6 6 $ )  

f a i l e d  t o  s e c u r e  t h a t  h ig h  a  g r a d e ,  and  o n ly  1 (2 $ )  s c o r e d  

h i g h e r  th a n  a  C.

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

g r a d e s  i n  te rm s  o f  th e  p r o b a b le  e r r o r  o f  e s t i m a t e ,  w h ich  

f o l lo w s ,  show s t h e t  53  (4 9%) o f  t h e  a c t u a l  g r a d e s  v a r i e d  no 

m ore  th a n  one u n i t  (#5 l e t t e r  g r a d e )  from  t h e  p r e d i c t e d  

g r a d e s ,  an d  85 (7 8 € )  o f  t h e  g r a d e s  d i f f e r e d  from  t h e  

f o r e c a s t s  m ade by  n o t  m ore th a n  tw o  p ro b a b le  e r r o r  u n i t s  

(1 * 0  l e t t e r  g ra d e )#  In  t h e  A, E , and  F r a n g e s  t h e  g r a d e s



DEVIATION OF m m m h ®  g r a d e s  f e q s  p r e d i c t e d  g r a d e s  
I n  t e r n s  o f  P E ^ ^I:± * 4 9 7 *  Sam pling#  s s t f  Freshmen-# 1 9 3 7 -3 8  

( P e r c e n ta g e s  b a a e d  on t o t a l s -  f o r  e a c h  g r a d e )

Shade' re­
c e iv e d  .
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100$
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To

t f t y ,
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(2 ^

r e c e i v e d  d i f f e r e d  c o n s id e r a b ly  from  t h e  p r e d i c t i o n s ,  w i th  13  

(7 2 $ )  o f  t h e s e  m ark s  v a r y i n g  m ore t h a n  tw o u n i t s  from  th e  

f o r e c a s t s .  . . I n  t h e  B r a n g e  o n ly  7  (30%) o f  t h e  g r a d e s  v a r ie d , 

m ore th a n  tw o u n i t s  from  t h e  p r e d i c t i o n s ,  a n d  i n  th e  

com bined  C and D r a n g e s  t h e  v a lu e  o f  t h e  p r e d i c t i o n s  i s  s e a s  

from  t h e  f a c t  t h a t  o n ly  3  (4 $ )  o f  t h e  g r a d e s  v a r i e d  m ore 

th a n  tw o u n i t s  from  th e  f o r e c a s t s •



SUMMARY OF RESULTS OF THE STUDY-

The r e s u l t s  o f  th e  m ore im p o r ta n t  p h a s e s  o f  th e

s t a t i s t i c a l  w ork  o f  t h i s  s tu d y  a r e  sum m arized  i n  th e  f o l lo w -
%

in g  p a g e s ,  f o r  t h e  p u rp o s e  o f  g iv in g  a  b e t t e r  o p p o r tu n i ty
i

f o r  c o m p a r is o n s  b e tw ee n  t h e  v a r i o u s  s u b j e c t s ,  and  i n  o r d e r  

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

r e s u l t s  o f  th e  i n v e s t i g a t i o n *

The f o l lo w in g  t a b l e  su m m arizes  th e  m eans fo u n d  f o r  e ach  

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

v a r io u s  s u b j e c t  f i e l d s .  I t  i s  s e e n  t h a t  th e  h i g h e s t  a v e ra g e  

g ra d e  o c c u r s  I n  J o u r n a l i s m ,  and  th e  lo w e s t  i n  Z o o lo g y , b u t  

b o th  t h e s e  s u b j e c t s  a r e  corapossd o f  s tu d e n t s  frcm  o t h e r  

c l a s s e s  th a n  j u s t  t h e  f re sh m a n  y e a r*  I n  th e  r e g u l a r  f r e s h ­

man s u b je o t s  th e  h i g h e s t  a v e r a g e  i s  h e ld  by th e  F o r e ig n  

L anguage  g ro u p , and  t h e  lo w e s t  b y  th e  I n t r o d u c t i o n  t o  B io lo g ­

i c a l  S c ie n c e  c l a s s #  V a r i a t i o n s  i n  aVerag© s u b j e c t  g r a d e s  

a r e  n o t  l a r g e  (3 .7 1  t o  4*19 f o r  f re sh m a n  s u b j e c t s ) ,  and  a r e  

p ro b a b ly  a s  much due to  d i f f e r e n c e s  i n  g r a d in g  a s  t o  d i f f e r ­

e n c e s  i n  ty p e  o f  s t u d e n t s  i n  t h e  v a r i o u s  s u b j e c t s .

The' J o u r n a l is m  c l a s s  h as  t h e  h i g h e s t  a v e ra g e  c o m p le tio n  

s c o r e ,  fo l lo w e d  by th e  I n t r o d u c t i o n  to  P h y s ic a l  S c ie n c e  c l a s s  

an d  t h e  Z oo logy  c la s s ; .  The h i g h e s t  s c o r e  on th e  a r i t h m e t i c  

t e s t  i s  h e ld  b y  th e  B o ta n y  c l a s s ,  f o l lo w e d  b y  th e  M a th e m a tic s  

and  I n t r o d u c t i o n  t o  P h y s ic a l  S c ie n c e  c l a s s e s ;  The s m a ll  

C h e m is try  g ro u p  h a s  th e  h i g h e s t  a v e ra g e  on th e  a r t i f i c i a l



1 5 3 .
SUMMARY OF MEANS OF GRADES AND SUBTESTS.

SUBJECT X1 *2 *3 X4 *5 X q

I n t .  to  B io . S c i . 3 .71 31.31 21.19 36 .80 30.18 53.86

Botany 3 .7 8 33.90 28 .45 26 .11 31.70 4 7 .0C

Zoology 3 . 26 34 .68 ,2 6 .8 3 33.22 33.37 53.56

Psychology 3 .9 3 32.48/ 24.24 35.31 31.53 53.52

B io . S c i .  Ave.* 3 .8 0
f

3f2,.72 24 .71 32 .86 31.55 51.29

I n t .  to  Hum. 3.92: 32.30 23.94 37.87 31.94 54.31

Foreign Languages 4 .1 9 33 .24 22.14 38 .72 31 .94 56.41

Humanities Average* 3 .95 32.58 23.51 36 .50 32.19 53.98

S o c ia l S cien ce 3 .97 34 .45 24 .91 35.12 32.05 55.45

I n t .  to  Phys. S c i . 3 .79 35.09 27.86 29 .75 32.11 50.12

Chemistry 3 .8 2 34.32 27.48 39 .53 35 .48 53.43

Mathematics 3 .9 1 32 .83 27 .93 3 0 .3 4 31.67 48 .98

Phys. S c i .  Ave.* 3 .85 33 .22 26.57 32 .56 32.30 50.34

Journalism 4 .2 1  . 37 .26 23.76 34.78 32.86 55.04

Average Grade* 3 .9 2  , 33 .23 2 5 .1 4 33.97 31 .93
---- ....

51.89

^Values g iven  a s  averages were computed se p a ra te ly  and 
are not th e means o f other f ig u r e s  g iyen  in  t h is  ta b le .

language t e s t ,  fo llow ed  by the Foreign Languages and In tro ­

duction  t?o B io lo g ic a l  S cien ce  G la sses . The th r ee  h ig h est  

averages fo r  th e  a n a lo g ies  t e s t  are found in  th e Chemistry, 

Z oology, and Journalism  c la s s e s  ( a l l  sm all g ro u p s), and the
i

b est averages fo r  th e  o p p o site s  te s t ,F o r e ig n  Languages, 

Journalism , and In trod u ction  to  Humanities c la s s e s .  The
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on ly  ten d en cies th a t stand out in  the above ta b le  are the  

high a r ith m etic  averages fo r  the p h y sica l sc ien ce  su b je c ts  

and the h igh  a r t i f i c i a l  language averages fo r  the hum anities  

su b je c ts . E v id en tly  the stu d en ts  w ith  the b e tte r  sc o res  in  

th e se  two su b te s ts  are s e le c t in g  the su b jec ts  in  w hich the  

a b i l i t i e s  t e s te d  by th ese  t e s t s  are needed.

The low est means o f  the variou s su b te s ts  are found in  

the fo llo w in g  su b jec ts :  com pletion -  In trod u ction  to  B io ­

lo g ic a l  S c ie n c e , a r ith m etic  -  In troduction  to B io lo g ic a l  

S c ie n c e , a r t i f i c i a l  language -  Botany, a n a lo g ies  -  In tr o ­

d uction  to  B io lo g ic a l  S c ie n c e , and o p p o site s  -  Botany; A ll
/

th e low est su b te s t  averages are found in  two su b jec ts ;  the  

average grades are a lso  low in  th ese  su b je c ts . I t  i s  very  

probable th a t the stud en ts en ro lled  in  th ese  two c la s s e s  are  

below the gen era l average o f  the freshman c la s s  a s  a whole 

in  a b i l i t y .

The ta b le  on the fo llo w in g  page g iv e s  the c o r r e la tio n s  

between the su b ject grades and su b te s t  sc o r e s . I t  i s  seen  

th a t there are on ly  two n eg a tiv e  v a lu es in  th e  t a b le ,  these  

being found fo r  th e  Zoology c la s s ,  which i s  a very sm all 

group.

C o rre la tio n s between the grades and th e  com pletion sub­

t e s t  vary from .248 fo r  th e  P h y sica l Soienoe Average to  .539  

fo r  In trod u ction  to  B io lo g ic a l  S c ien ce . These c o r r e la t io n s  

are found under th e  heading r ig .  In  gen era l f a ir ly  h igh
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c o r r e la tio n s  are found fo r  t h i s  s u b te s t ,  w ith  most of the  

low va lu es ooeuring in  the p h y sica l s c ie n c e  su b je c ts .  

C orrela tion s between the grades and th e  a r ith m etic

• CORRELATIONS BETWEEN GRADES AND SUBTESTS

SUBJECT r 12 r 13 P14 ri5 r
16

I n t .  to  B io . S c i . '.539 .295 .459 .396 ‘.421

Botany .358 .412 .338 . 205 .290

Zoology .350 - - .0 0 6 .382 .136 - .0 0 1

Psychology .358 .337 .462 ‘ .459 .304

B io . S c i .  Ave. .410 .‘314 .386 .485 .315

I n t .  to  Hum. .458 .135 .534 • 213 .507

Foreign Languages .328 .188 .514 .266 .297

Humanities Average .357 .133 .493 .198 .299

S o c ia l S cien ce .300 .329 .380 .271 .365

I n t .  to  Phys. S c i . .334 .511 .208 .327 .242
i

C hem istry. .362 .245 .382 .141 .307

Mathematics .257 .480 .395 .437 .227

Phys. S c i .  Ave. .248 .391 .298
t

.319 .227

Journalism .266 .167 w370 .313 .264

Average Grade .416 .326 .473 .360 .361

subte'St (r-^g) are very low fo r  a l l  su b jec ts  except most of 

those included  in  th e  p h y sica l sc ien ce  f i e l d .  Here the  

h ig h est c o r r e la tio n  i s  found, .511 fo r  In trodu ction  to
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and  o n ly  2  e x c e e d - .4 0 0 . I n t r o d u c t i o n  to  H u m a n itie s  ,i%as th e  

h i g h e s t  . c o e f f i c i e n t ^  t& ia  b e in g  .5 0 7 ,  a n d  Z o o lo g y  .th e  low est* , 

t h i s  b e i n g —..0 0 1 .,

'The f o l lo w in g  . t a b l e  l i s t s  t h e  f o u r t h 'p a r t i a l  c o e f  f i ­

c i e n t s  b e tw e e n 'th e  v a r i o u s  s u b j e c t  g r a d e s a n d " t h e  f i v e  s u b -  

t e s t s ' .  - t h e s e  v a lu e s  a r e  o f  s p e c i a l  s i g n i f i c a n c e  s i n c e  i n

FOURTH PARTIAL G0EREL&T1QMD BETWEEH GRADES J W  5BBTL3TS

SUBJECT *12*3456 * 1 3 .2 4 5 6 *14* 2356 *15*2346 * 1 6 .8 3 4 5

I n t  t o  B io  S c i .2 8 1  ' - .0 4 8 .2 9 7  . ' . 101 - .0 7 2

B o tan y .ISA .2 7 2 .. .1 4 4 -0  046 .0 2 5

Z o o lo g y .6 1 4 - .0 6 9 • 536 - .3 0 6 - .4 6 5

P sy c a h .2 0 3 .0 4 0 .3 5 4 .3 3 6 .1 7 5

B io  S c i  Ave .0 9 0 .1 0 4 .2 2 7 .2 8 4 .0 7 8

I n t  t o  H ud .1 2 2 — .0 0 6 .3 9 3  ' - .0 8 0 .1 2 2

F o r la n g u a g e .1 6 4 .0 8 4 .4 3 9 -> 051  ' - .0 9 2

Hub  A verage .236- - .0 2 3 .4 5 5  :.; - .0 6 7 - .1 1 0

S o c ia l  S c ie n c e .1 4 1 .2 0 1 .2 8 8 - .0 6 0 .0 3 2

I n t  t o  P hys Sci .1 2 2 . ' . 4 29 .0 6 6 .1 6 0 - .0 6 0

C h e m is try .2 0 4 .0 8 6 ,3 1 5 - .1 2 0 - .0 2 7

M a th em a tic s - .0 4 4 .3 5 5 . .2 5 9 ..,242 - .0 2 3

P hys S c i  Ave .0 0 8 - .3 0 1 .1 8 6 .1 1 8 - .0 1 6

A v erag e  Grad© .1 7 0 1:1.54 .5 5 6 ,0 9 1 - .0 3 8



1 5 8 .

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

t e s t s  a rts  e l i m in a t e d  i n  th e  v a lu o  fo u n d  f o r  e a c h  sub t e s t .

T hus th e  v a lu e s  g iv e n  f o r  t h e  c o m p le t io n  s u b t e s t  a r e  a  mea­

s u r e  o f  i t s  r e l a t i o n  t o  e a c h  o f  th e  p a r t i c u l a r  s u b j e c t s ,  a l l  

i te m s  c o v e re d  by th e  o t h e r  s u b t e s t s  b e in g  e l i m in a t e d .

I t  i s  e a s i l y  s e e n  t h a t  t h e  a r t i f i c i a l  la n g u a g e  t e s t  h a s  

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

a r e  f a i r l y  h i g h ,  a n d  s i n c e  i n  a l l  b u t  t h r e e  s u b j e c t s  th e  

c o e f f i c i e n t s  e x c e e d  .2 0 0 ,  l a  se v e n  o f  t h e  f i f t e e n  s u b j e c t s  

th e  c o e f f i c i e n t s  fo u n d  f o r  I t  a r e  h ig h e r  th a n  th o s e  fo u n d  f o r  

an y  o f  t h e  o t h e r  t e s t s .  Some h ig h  c o e f f i c i e n t s  a re  fo u n d  i n  

a i l  o f  t h e  s u b j e c t  f i e l d s .

T he c o m p le tio n  s u b t e s t  seem s t o  be n e x t  in  o r d e r  o f 

g e n e r a l  v a lu e .  Few h ig h  c o e f f i c i e n t s  a r e  f o u n d ; m o st o f  

them  f o i l  b e tw een  .1 2 2  an d  .2 3 0 .  I t  h a s  o n e  n e g a t iv e  v a lu e ,  

and  one  v a lu e  t h a t  i s  p r a c t i c a l l y  z e r o .  I t s  c o e f f i c i e n t s  

r a n k  s e c o n d  t o  t h e  a r t i f i c i a l  la n g u a g e  v a lu e s  i n  s i x  s u b je c ts ^  

and I n  one  s u b j e c t  i t  r a n k s  h i g h e s t  o f  a l l  t h e  t e s t s i

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

i n  a l l  s u b j e c t s  i n v o lv in g  c o n s id e r a b le  u s e  o f  ran th e m a t ic ?  

end r a n k s  f i r s t  i n  f o u r  o f  t h e  s u b j e c t s .  ’ I n  m o st o t h e r  b a s e s  

th e  v a lu e s  a r e  v e ry  J.ow, f o u r  o f  them  b e in g  n e g a t i v e .  S even  

o f  th e  c o e f f i c i e n t s  a r e  low er th a n  .1 0 0 .

T he a n a l o g ie s  s u b t o s t  and  th e  o p p o s i t e  s u b t e s t  b o th  

h a v e  v e ry  few  h ig h  c o e f f i c i e n t s ,  and i n  b o th  c a s e s  a b o u t h a l f



d f the v a lu es  are n eg a tiv e . C o e f f ic ie n ts  low er than .100  

number s ix  fo r  the former and 10 fo r  th e l a t t e r  su b te s t .

The o p p o site s  su b te s t  does not have any p o s it iv e  value  

h igh er than .1 7 5 . The a n a lo g ies  su b te s t  has f a ir ly  high  

c o e f f ic ie n t s  in  su b jec ts  in v o lv in g  mathematics* and a lso  in  

some o f  the su b jec ts  in  the b io lo g ic a l  sc ie n c e  f ie ld *

The fo llo w in g  ta b le  g iv e s  the m u ltip le  and sim ple 

c o r r e la tio n s  between su b jec t grades and th e  su b te s ts  o f the

COEFFICIENTS OF CORRELATION BETWEEN SUBJECT GRADES 
AND THE THURSTONS PSYCHOLOGICAL EXAMINATION

SUBJECT
MULTIPLES

CORRELATION P. S.
SIMPLE
CORRELATION P. E.

I n t .  to  B io . S c i . . *607 4 ;
: ' 111 ’ 1 v 
,-•030 .381 - .0 4 2

Botany ' *483 - .0 4 1 .352 - .0 4 7

Zoology . 665 - .0 5 5 .212 - .1 0 0

(Psychology ' .6 9 8 - .0 3 8 .435 - .0 4 7

L io . S c i .  Average ;569 - .0 2 1 .408 - .0 2 5

In t*  to  HumanitiesI ^ ' .612 - .0 2 7 .450 -.0 3 2

Foreign Languages ‘ .545 - .0 3 2 .430 - .0 3 7

Humanities Average ’ .543 . - .0 2 3 .423 - .0 2 8

S o c ia l S cien cej .508 - .0 3 1 .415 - .0 3 9

In t . to  Phys. S c i . .561 - .0 3 0 .401 - .0 3 8

Chemistry . ' ‘ .474 - .0 5 9 .331 *.067

aath'ematics .588 -.0 2 5 ;4 2 i - .0 3 2

Phys. S c i . .  Average .469 - .0 2 5 .397 - .0 2 7
Average Grade .574 - . - .0 1 8 .441- ' - .0 2 1
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p sy ch o lo g ica l exam ination. I t  i s  a t once ev id en t th at the 

m u ltip le  c o r r e la tio n s  are^ considerab ly  h igher than the  

sim ple c o r r e la t io n s , the d iffe r e n c e  in  every case being a t  

l e a s t  .0 7 2 , and in  most oases being a t  l e a s t  .1 5 0 .

The m u ltip le  c o r r e la t io n s  vary from .469 to  .6 6 5 . A ll 

except th ree  are higher than .5 0 0 . The median value i s  

.5 6 1 . This i s  h igher than almost a l l  th e  c o e f f ic ie n t s  of 

c o r r e la tio n  found in  previous s tu d ie s  in  which s p e c i f i c  

su b jec t grades and s in g le  t e s t s  were c o m p a r e d I t  compares 

favorab ly  w ith  the r e s u lt s  found in  other s tu d ie s  o f  the  

p r ed ic tio n  o f  s p e c i f i c  su b jec t sch o larsh ip  from a number o f  

p r e d ic t iv e  item s combined. The m u lt ip le  c o r r e la tio n s  found 

in  t h i s  study are h igher than most o f  th e c o r r e la tio n s  found 

in  p rev ious s tu d ie s  o f  p r e d ic tio n  o f  sch o larsh ip  in  th e  

su b jec ts  o u ts id e  o f  the hum anities f i e l d .  ;

The c o e f f ic ie n t  fo r  the average grade i s  low er than 

c o r r e la tio n s  th a t have been found f o r  p red ic tio n  o f  gen era l 

sch o la rsh ip  by the u se o f  a number o f  p r e d ic t iv e  item s. Xtt 

many o f th e se  s tu d ie s  v a lu es exceed ing the one here found 

by .150 have been a t ta in e d . Apparently a number o f  t e s t s  

have an advantage over the method here used , when th ese  

t e s t s  are used as com binations, fo r  th e p red ic tio n  o f  gen­

e r a l sch o la r sh ip . However, fo r  p red ic tio n  o f  su cc ess  in  

s p e c i f i c  su b jec ts  the v a lu es here found compare favorab ly  

w ith  th e  r e s u lt s  o f  the m ajority  o f  previous s tu d ie s .
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The fo llo w in g  ta b le  shows the d ev ia tio n  o f  th e  a c tu a l  

grades from the pred icted  grades in  th e  various su b jec ts  in  

the teihns o f  probable error u n it s .  R eference to  page 5% 

shows th a t 50$ o f  the grades rece iv ed  should vary1 le s s  than

COMPARISON OP DEVIATIONS OF ACTUAL GRADES FROM PREDICTED
GRADES FOR STUDENTS OF 1636-3?' AND SAMPLING OF STUDENTS

ENROLLED IN, 1937-39.
(Percentages based on t o t a l  enrollm ent fo r  each su b jec t)

SUBJECT

dEviatI on I n pRoBa^LE SRftd'S s  1
Leas than ; 

1 PEe s t
| , Less

. 2 p :
than

rr» f * •
“■eat

Less than 
3 PEe s t

1936-
1937

1937- 
1938 ?

1936-
1937

1937-
1938

1936^
193?

1937-
1938

I n t .  to  B io . S c i . 55$ 50$' 84$ 85$ ‘; 94$ 97$

Botany 56$ 48$ 83$ 80$ ' ‘ 94$ 85$ ,

Zoology ^ 49$ . ; 73$ 88$.

Psychology 36$  . 69$ 84$

B io . S c i .  Ave. 56$ . 49$ 83$ 80$ 94$ 94$

I n t . to  Hum. 67$ 59$ . 88$ 87$ 95$ 94$

For. Languages 55$ 48$ 05 76$ 96$ 96$

Hum. Average 63$ 54$ 65$ 78$ 96$ 92$

S o o la l S cien ce 59$ 60$ 88$ 84$ 02$ 90$

I n t . to  Phys. S c ii 55$ 31$ 84$ 70$ 94$ 100$

Chemistry 60$' j  29$ 84$ 57$ 92$ 93$

Mathematics 51$ 31$ * 85$ 62$ 93$ 80$

Phys. S o i. Ave. 55$ 38$ 86$ 76$ 95$ 87$

Average Grade 59$ 49$ 86$ 78$ 97$ ,92$
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one probable orror o f  estim ate  from the p r e d ic t io n s , 82$  

should vary lo s s  than two probable er ro r s , and 96$ should  

vary l e s s  than three probable e r r o r s . A ll excep t two o f  

the c la s s e s  meet th is  requirem ent fo r  t he group Included In  

the one und two probable error ranges fo r  the 1936-1957 

group meet the requirem ent, but a l l  ex cep t two of th e  others, 

the same two as b efo re , namely Zoology and P sychology, have 

92$ or more o f tho grades included  w ith in  the three probable 

errbr range of v a r ia t io n s .

P red ic tio n s  fo r  th e  1937-30 freshman c la s s  were not 

q u ite  so good, but t h is  may be p a r tly  due to  the fa c t  th a t  

a sampling o f  o n ly  o n e - f i f th  o f  th e  c la s s  was used . Tho 

r e s u lt s  for Zoology and Psychology are not g iv e n , s in ce  

l e s s  than f iv e  students were included in  each ca se . In  

seven o f  the su b jeo ts there e r e  too few stu d en ts included  

in  the one probable error range, but fo u r  o f th o s e  seven  

have a t  le a s t  40$ o f  the grades vdthin  'the; s p e c if ie d  l im i t .  

Only three c la s s e s  meet the requirem ent o f  having a t  l e a s t  

82$ o f th e  grades included  in  th e two probable error var­

ia t io n  range, but t h i s  i s  p a r t ly  o f f s e t  by th e  fa o t  th a t a l l  

except four o f the c la s s e s  have a s  good p red ic tion s as th e  

1936-37 c la s s  when the l im i t  i s  extended  to  th ree  probable 

er r o r s .
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CONCLUSIONS.

The p u rp o s e  o f  t h i s  t h e s i s  h a s  b e e n  t o  e v a l u a t e  th e  

v a r io u s  p a r t s  o f  th e  A m e ric an  C o u n c il  on  E d u c a t io n  

P s y c h o lo g ic a l  E x a m in a t io n , i n  o r d e r  t o  d e te r m in e  t h e  p r e ­

d i c t i v e  v a lu e  o f  e a c h  p a r t ,  t h e  im m e d ia te  r e s u l t  h a s  b e e n  

th e  d e v e lo p m e n t o f  th e  v a r i o u s  p r e d i c t i o n  fo r m u la s ,  b u t  th e  

w ork  w ou ld  b e  in c o m p le te  w i th o u t  some a n a l y s i s  o f  t h e  o t h e r  

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

The  f i r s t  q u e s t io n  t h a t  a r i s e s  I s  w i th  r e s p e c t  to  th e  

v a lu e  o f  th e  v a r io u s  s u h t e s t s .  Does e a c h  one h av e  a  s p e ­

c i f i c  p u r p o s e ,  a s  i s  c la im e d  f o r  i t ,  and  d o e s  e a c h  one h av e  

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

p r o s p e c t i v e  s tu d e n t?

T h is  q u e s t io n  c a n  p o s s i b l y  be  b e s t  a n s w e re d  b y  com­

p a r in g  th e  s im p le  c o r r e l a t i o n s  o f  th e  v a r i o u s  s u b t e s t s  

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

tw een  th e  g r o s s  e x a m in a t io n  s c o r e  a n d  t h e  s u b j e c t  g r a d e s .

I n  s i x  o f  t h e  s u b j e c t s  th e  c o r r e l a t i o n  b e tw e e n  th e  com­

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

c o r r e l a t i o n  f o r  t h e  g r o s s  s c o r e  o f  t h e  c o m p le te  e x a m in a t io n . 

A r i th m e t i c  s u b t e s t  c o r r e l a t i o n s  e x c e e d  th e  g r o s s  s c o r e  

c o r r e l a t i o n s  i n  t h r e e  s u b j e c t s ;  a r t i f i c i a l  la n g u a g e  su b ­

t e s t  c o r r e l a t i o n s  e x c e e d  th e  g r o s s  s c o r e  c o r r e l a t i o n s  i n  

e i g h t  s u b j e c t s ;  a n a l o g ie s  s u b t e s t  c o r r e l a t i o n s  e x c e e d  th e  

g r o s s  s c o f e  c o r r e l a t i o n s  i n  f o u r  s u b j e c t s ;  a n d  o p p o s i t e s
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s u b t e s t  c o r r e l a t i o n s  e x c e e d  th e  g r o s s  s o o r e  c o r r e l a t i o n s  i n  

tw o s u b j e c t s .  F o r  th e s e  v a r i o u s  s u b j e c t s  i n  w h ic h  t h e  su b ­

t e s t s  a r e  b e t t e r  m e a su re s  o f  s t u d e n t  a b i l i t y  th a n  t h e  t e s t  

a s  a  w h o le ,  t h e  s u b t e s t s  m u st h a v e  s p e c i f i c  a p p l i c a t i o n .

I t  may be p o s s ib l e  t o  f i n d  b e t t e r  m eans o f  m e a su rin g  

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

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

p r e s e n t  i t  i s  a p p a r e n t  t h a t  n o t  a  s i n g l e  one o f  t h e  p a r t s  

o f  t h e  e x a m in a t io n  c a n  b e  e l im in a te d  w i th o u t  l o s s  o f  mea­

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

i n c lu d e d  i n  t h i s  s tu d y .

The m u l t i p l e  c o r r e l a t i o n s  e x c e e d  th e  s im p le  c o r r e l a *
i

t i o n s ,  fo u n d  f o r  t h e  g r o s s  s c o r e s  i n  t h e  same s u b j e c t s ,  by 

r a t h e r  c o n s id e r a b le  a m o u n ts . The m e d ia n  o f  th e  s im p le  

c o r r e l a t i o n s  i s  .4 0 8 ;  th e  m ed ian  o f  th e  m u l t i p l e - c o r r e l a ­

t i o n s  i s  .5 6 1 .  T h ese  c o e f f i c i e n t s  r e p r e s e n t  a  p r e d i c t i v e  

e f f e c t i v e n e s s  o f  8 $  an d ’ 17$  , r e s p e c t i v e l y .  T he l a t t e r  

f i g u r e  I s  s t i l l  a  v e ry  lo w  v a lu e  when e f f l o i e n t  p r e d i c t i o n  

i s  c o n s id e r e d ,  b u t  i t  c an  a t  l e a s t  b e  s a id  f o r  i t  t h a t  t h e  

v a lu e  i s  tw ic e  t h a t  o f  t h e  one fo u n d  f o r  s im p le  c o r r e l a ­

t i o n s  b a se d  on th e  same e x a m in a t io n ,  an d  t h a t  c e r t a i n l y  

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

c o r r e l a t i o n  on  th e  s u b t e s t s  o f  a  s i n g l e  e x a m in a tio n  

r e v e a l s  w h ic h  p a r t s  o f  th e  e x a m in a t io n  h av e  th e  g r e a t e s t  

p r e d i c t i v e  v a l u e ,  and i f  o t h e r  c r i t e r i a  . f o r  p r e d i c t i o n
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a r e  a v a i l a b l e ,  t h e  u s e  o f  th e  m o st e f f e c t i v e  s u b t e a t s  i n  

c o n ju n c t io n  w i th  o t h e r  m e a su re s  o f  a b i l i t y  w i l l  u n d o u b t­

e d ly  g iv e  b e t t e r  r e s u l t s  th a n  a n y  c o m b in a t io n  i n  w h ich  

m e re ly  th e  g r o s s  s c o r e  o f  t h e  e x a m in a tio n  i s  u s e d .

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

i n  a lm o s t  e v e r y  c a s e  th a n  th e  r e s u l t s  fo u n d  i n  p r e v io u s  

s t u d i e s  i n  w h ic h  g e n e r a l  m e n ta l  t e s t s  ware th e  p r e d i c t i v e
• l

c r i t e r i a  f o r  s p e c i f i c  s u b j e c t s . .  The u seV of g e n e r a l  

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

h a s  y i e l d e d  v e r y  few  c o e f f i c i e n t s  a s  h ig h  a s  th e  o n es  

fo u n d  i n  t h i s  s t u d y * V ery  few  t e s t s  o f  s p e c i f i c  t r a i t s ,  

a p t i t u d e s ,  o r  a c h ie v e m e n ts ,  u se d  s i n g l y ,  h a v e  y i e l d e d  

r e s u l t s  a s  good a s  t h e  o n es  found  h e re  f o r  p r e d i c t i o n s  

i n  s p e c i f i c  s u b j e c t s .

C o m b in a tio n s  o f  t e s t s  have b e e n  u s e d  v e r y  e f f e c t i v e l y  

i n  p r e v io u s  s t u d i e s  f o r  t h e  p u rp o s e  o f  p r e d i c t i o n  o f  

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

d i c t i o n s  h a v e  y i e ld e d  c o n s id e r a b ly  h i g h e r  c o e f f i c i e n t s  

th a n  ..th o se  fo u n d  in . ,  t h i s  s tu d y .  I n  a l l  c a s e s  w here  v e ry  

h ig h  c o e f f i c i e n t s  h a v e  b e e n  fo u n d , a t  l e a s t  two t e s t s  made 

e s p e c i a l l y  t o  f i t  t h e  s u b j e c t  i n  q u e s t io n  h a v e  b e e n  u s e d . 

The p a r t s  o f  t h e  A m erican  C o u n c il  on E d u c a t io n  P s y c h o lo g ­

i c a l  Exami n a t i o n  h a v e  b e e n  d e v is e d  a s  g e n e r a l  m e a su re s  o f  

a b i l i t y ,  an d  can  n o t  be  e x p e c te d  t o  be th e  b e s t  m e a s u re s  o f  

s p e c i f i c  s u b j e c t  n e e d s .  H ow ever, i f  t h e  p a r t s  o f  th e



e x a m in a t io n  t h a t  b e s t  f i t  th e  v a r io u s  s u b j e c t s  a r e  u se d  i n  

c o n ju n c t io n  w i t h  s p e c i f i c  t e s t s  d e s ig n e d  t o  c o v e r  t h e  f i e l d  

o f  a  g iv e n  s u b j e c t ,  i t  i s  m o re  th a n  l i k e l y  t h a t  v e r y  g o o d  

p r e d i c t i o n s  c a n  be m ade*

The p r e d i c t i o n  fo rm u la s  fo u n d  i n  t h i s  s tu d y  g iv e  v a r y ­

in g  r e s u l t s  f o r  th e  d i f f e r e n t  s u b j e c t s ,  b u t  in  g e n e r a l  a

v e r y  l a r g e  p a r t  o f  the , p r e d i c t i o n s  come wi t h i n  one l e t t e r
■ ■ } *

g ra d e  o f  th e  m arks f l n a l l y e a r n s d  by  t h e  s t u d e n t s .  T he 

mean p r o b a b le  e r r o r  o f  e s t im a te  i s  .6 1 0 .  O ver 8 0 $  o f  t h e  

S tu d e n ts  i n  a l l  t h e  c l a s s e s  com bined  r e c e i v e & g r a d e s  t h a t  

v a r i e d  no -m ore  ■ bii&n two p r o b a l |S - e r r o f - Q f - e s t i i a a t e  u n i t s '  

from  t h e i r  f o r e c a s t s *  I n  o th e r  w o rd s , f  o u r - f i  f t h s  o f  t h e  

g r a d e s  e a r n e d  v a r y  o n ly  s l i g h t l y  m ore the© one l e t t e r  g r a d e  

fro m  t h e  p r e d i c t i o n s  m ade. I n  e v e ry  s u b je c t  a t  l e a s t  

t h r e e - f o u r t h s  o f  th e  s t u d e n t s  w i th  C p r e d i c t i o n s  o r b e t t e r  

r e c e i v e d  g r a d e s  h ig h e r  th a n  a  Cl* i n  e v e r y  s u b je c t  a t  l e a s t  

40$  o f  t h e  s t u d e n t s  w i th  p r e d i c t i o n s  lo w e r  th a n  a  C f a i l e d  

t o  r e c e i v e  t h a t  h ig h  & g r a d e .

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

a b o v e  a r e  t o  be  d e s i r e d *  b u t  even  t h e s e  r e s u l t s  c an  s u r e l y  

be  o f  some v a lu e  I n  h e lp in g  a  s tu d e n t  s e l e c t  t h e  c o u r s e  i n  

w h ic h  h e  i s  m o st l i k e l y  t o  su c c e e d *  an d  i n  h e lp in g  a  

t e a c h e r  o r  c o u n s e lo r  t o . f i n d  th e  s t u d e n t  who i s  m is s p la c e d  

i n  a  s u b j e c t ,  o r  who i s  n o t  d o in g  t h e  w o rk  t h a t  h e  sh o u ld  

be  c a p a b le  o f .
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C hanges i n  th e  A m erican  C o u n c il  on E d u c a tio n  P sy ch o ­

l o g i c a l  E x a m in a tio n  make i t  im p o s s ib le  t o  u se  d i r e c t l y ,  

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

The fo rm  o f  th e  e x a m in a t io n  f o r  1938 h a s  an  a d d i t i o n a l  

s u b t e s t ,  end  v a r io u s  c h a n g e s  i n  th e  m ethod  o f  s c o r in g  hav e  

b e e n  madCi I t  i s  p o s s i b l e  t h a t  th e  p r e d i c t i o n  fo rm u la s  

fo u n d  in  t h i s  s tu d y  c an  b e  c o n v e r te d  t o  a  u s a b le  fo rm , b u t

th e  r e s u l t  w ould b e  m ore o r  l e s s  o f  a  m a k e - s h i f t ,  a t  b e s t ./  T

I t  a p p e a r s  t h a t  t h e  b e s t  p ro c e d u re  w ould  b e  t o  a p p ly  th e  

m eth o d s t h a t  h a v e  b e e n  u se d  i n  th e  p r e s e n t  s tu d y  to  th e  new 

fo rm  o f  e x a m in a t io n ,  f o r  t h e  p u rp o s e  o f  d e v e lo p in g  new 

f o r m u la s ,  b a s e d  o n  th e  p a r t s  o f  th e  e x a m in a tio n  t h a t  m o s t 

e f f e c t i v e l y  m easu re  th e  q u a l i f i c a t i o n s  n eed ed  f o r  t h e  v a r ­

io u s  s u b je c t s *

R e s u l t s  o f  th e  p r e s e n t  s tu d y  show th e  e f f e c t i v e n e s s  o f  

th e  c o m p le t io n  an d  a r t i f i c i a l  la n g u a g e  s u b t e s t s .  T he a r t i ­

f i c i a l  la n g u a g e  s u b t e s t  h a s  h ig h e r  c o r r e l a t i o n  c o e f f i c i e n t s  

th a n  t h e  g r o s s  e x a m in a t io n  s c o r e  i n  e i g h t  o f  t h e  f i f t e e n  

s u b j e c t s ;  t h e  sam e i s  t r u e  f o r  t h e  c o m p le tio n  s u b t e s t  i n  

s i x  s u b j e c t s ?  I t  w o u ld 'a p p e a r  t h a t  t h e  u s e  o f  t h e  s u b t e s t  

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

e s t i m a t i n g  a  s t u d e n t ’ s  a b i l i t y ,  i n  s u b j e o t s  i n  w h ic h  any
y

s u b t e s t  h a s  a  c o n s id e r a b le  c o r r e l a t i o n  a d v a n ta g e  o v e r  t h e  

g r o s s  s c o r e ,  s h o u ld  be th e  m ost e f f e c t i v e  im m e d ia te  m ethod  

o f  a p p ly in g  r e s u l t s  o f  t h e  new form  o f  t h e  e x a m in a t io n .
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As so o n  a s  p o s s i b l e  p r e d i c t i o n  fo rm u la s  3 h o u ld  be f o r k e d  

o u t  fro m  th e  new e x a m in a t io n  fo rm , b u t  u n t i l  sttoh w ork can  

be c o m p le te d , t h e  s u b t e s t  s c o r e s  c a n  b e  o f  m ore v a lu e  i n  

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

When w ork in  U n d e r ta k e n  t o  d e v e lo p  new p r e d i c t i o n  

fo rm u la s  i t  w ou ld  be  w e l l  t o  u se  o th e r  ,.,aaore s p e c i f i c  

t e s t s  o f  t h e  q u a l i f i c a t i o n s  n eed ed  f o r  e a c h  s u b j e c t ,  i n  

c o n n e c t io n  w i th  t h e  g e n e r a l  p s y c h o lo g ic a l  e x a m in a t io n ,  and  

fro m  su c h  a  c o m b in a t io n  i t  i s  a lm o s t c e r t a i n  t h a t  fo rm u la s  

c o u ld  b e  d e r iv e d  t h a t  w o u ld  be  f a r  m ore e f f i c i e n t  th a n  a n y  

t h a t  h a v e  been  w o rk ed  o u t  i n  th e  p r e s e n t  s t u d y .

No fo rm u la  t h a t  may a t  any  tim e  b e  w o rk ed  o u t  w i l l  be 

u s u a b le  f o r  any  g r e a t  l e n g t h  o f  t im e .  O th e r  c o l l e g e s  t h a t  

h a v e  su c h  fo rm u la s  i n  u s e  f i n d  t h a t  i t  i s  a d v is a b le  t o  r e ­

v i s e  them  a t  n o  g r e a t e r  i n t e r v a l s  t h a n  two y e a r s .  T e s ts  

w i l l  c h a n g e , an d  s u b j e c t  r e q u i r e m e n ts  w i l l  v a ry , from  tim e  

to  t im e ;  p r e d i c t i o n  fo rm u la s  can  o n ly  be e f f e c t i v e  when 

th e y  k e ep  up w i th  th e  c h a n g e s  i n  the  s u b j e o t s  i n  w hich  th e y  

a t t e m p t  t o  f o r e c a s t  p r o b a b i l i t y  o f  s u c c e s s .
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APPii&DIX

On th e  fo llo w in g  pages two s e ta  o f  ta b le s  are  g iven ;  

th ey  have been prepared fo r  use In p red ic tin g  th e  grades in  

th e  various su b jec ts  th a t  have been stu d ied  in  t h i s  t h e s i s ,  

and fo r  the prognosis o f  th e  p ro b a b ility  o f  a t ta in in g  a 

C grade, on th e  b a sic  o f  th e  grade fo reca st*

The s ix  columns in  th e  f i r s t  s e t  o f  ta b le s  a re : (1)  

th e  sco re  r e ce iv ed , (2 )  p r e d ic t iv e  weight o f  com pletion  

sc o r e , (3 )  p red ic tiv e  w eight o f  ar ith m etic  soOre, (4> 

p r e d ic t iv e  w eight o f  th e  a r t i f i c i a l  language sco re , (5 )  

p r e d ic tiv e  value o f  th e  a n a lo g ie s  sc o re , and ($ )  p r e d ic t iv e  

v a lu e  of th e  o p p o site s  score* The student card g iv en  on 

page 41 can be used as an example* I f  th e  In trodu ction  t o  

Humanities grade i s  to  be p red ic ted , th e  p r e d ic t iv e  va lu e  

o f  each su b te s t  i s  found fro® th e ta b le  fo r  t h i s  su b je c t ,  

given  on page 196* Thus, a com pletion score o f  42 has a  

w eight o f  *55* th e  a r ith m etic  score o f  26 has a r e ig h t  o f  

,0G, and so  on, each w eight being found by lo c a t in g  th e  

sco re  in  t'.ie  f i r s t  column and then reading th e  w eight under 

th e proper heading* The w eights fo r  the o th er oubteots fo r  

the p r e d ic t iv e  gm de in  t h i s  su b jec t are found to  be: 

a r t i f i c i a l  language, *74; a n a lo g ie s , -*27; and o p p o s ite s ,  

•50* The f iv e  v?eights are  added to  th e  co n sta n t, C, which 

has s va lu e  o f  2 *5 2 ,  and th o  p red icted  score i s  found to  b© 

4*0*



This p red icted  sco re  can not? be used a s  an estim a te  o f  

th e  p u p il 's  chance o f  su ccess  in  the su bject*  -Reference I s  

made t o  th e  “Chances o f  S uccess” ta b le  fo r  In troduction  to  

J&mmalties* g iven  on page 212, from which i t  i s  scon th a t a 

p red icted  grade o f  4*00 i s  a prognosis o f  a 5 0 % chance o f  

a tta in in g  a 0 grade In th e  su bject*  By r e fe r r in g  t o  th e  

stud en t*s card again  i t  I s  seen th a t th e  grade rece iv ed  

i s  ex a ctly  th e  sane a s  th e  one pred icted*
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CM CM Ĉ| CM CM

m
 

X
 • it®

 >O
t;H

 
O

 0
 H

 rt CM
to ON ~5" CO CM 
CVJ CM m

m
-sf vootnoN

m
 

in in in vo
f-H

V
O

 ©-<t
V£>b-b-CQC08

8
8

8
8

rlrj

gSKNQQ 04 VO 
O

 H
 H

 CM CM
rtriH

H
rt

o-=i- on m
o­

rn m
m

-tf s
t

H
H

H
H

H

ri tnO
-i* CO

in in vo vo vo
rlrlrlrlrl pl^.roc&

S
H

.H
 H

 H
 r! 8

8
8

8
S

H
 H

 CM CM CM

>1"
8

8
6

8
8

0
0

0
0

0
O

 H
 KN<f VO 

rl H
rl n

rt 
4

0
0

0
0

tOONHCM-sJ* 
HHCM

CM
 CM 

4 0 0'0 0
MS brOvOCM

 
CM CM CM m

m
 

■ 0 0 0 0 0
'st tncsco o

 
m

m
m

m
>*r 

0 0 
0 0 0

CM m
tnvoco 

s
ts

ts
ts

ts
t 

0 0 0 
0 0

O
rlK

V
f̂VO

in in in in in 
0 0 0 0 0 OOO

nHcM
< 

in in vo vo vo 
0 0 0 0 0 VO br On O

 CM 
O

M
0vo>.gi 

0 0 
0 0 0

f}- lAbrOO O
 

b
-b

b
 b“®0

0 4 0 
0 0

H
 CM m

-«t tO
VDb-COONCj H

O
I m-ij* in 

rtrtH
n

H
VOC-COO

nO
H

H
H

H
C

M
H

 CM tn-̂
- m

 
CM CM CM CM CM

VO b-CO OnO
 

CM CM CM CM m
h

 cvj k
w

 m
 

m
m

m
m

m
vob-coovo
m

m
m

m
-sr

h
 cm rtiia- in

vo tH PO ON O
 

s
t s

t s
t s

t in



vo
X

O
O

riK
H

 
rt H

 H
 H

 rl
H

 H
 C

J CVj CVj
rl H

 i 
t

i
l

l

cvjcu m
m

m
i

H
 H

 H
 r

l 

*
 

I* 
t 

I 
I

S
S

f
e

S
r

f

-1
m

m
sf <

?■
&

rl rl H
 H

 rl
Sf-M

" lA
lT

llO
 

r
l

H
r

l
r

l
r

)
m

in
v

q
v

q
v

o
r

l r
l r

lr
l r

l
VOVO t-^

-S
S

 
rt H

 H
 H

 r-1
t*

-i>
.c

&
c

o
c

q
H

 H
 r

l r
l r

l
coco cn

cv
cn

r
l r

l r
l r

l r
l

C
A

 C
A

 
f—

I r
l

o
 o

 o
CM

 
Cvj C

J

I 
i 

f 
I 

*

£
-3

0
 O

 C
M

sf-
tn

&
c

o
 c

a
c

a
c

a
m

e
-

c
n

o
 

c
n

 c
a

c
a

 o

i 
i 

t 
i 

i
M

-T
V

O
 t-C

A
 

■
ir

lr
lr

lr
l

i 
a 

i 
» 

*
H

C
l^V

O
C

O
 

CM
 CM

 CU CU
 CU

I 
I 

I 
I 

I
C

A
H

K
V

£V
O

01 m
m

m
m

i

t 
t 

t 
t 

i

c
q

o
v

h
 m

m
*

 
m

m
sr-srsf

t 
i 

i 
( 

i
vo CO O

 H
 ^

 
sr sf m

 in
 m

I 
* 

i 
t 

i
tn

v
o

 co o
 oi 

in
 in

 m
v

o
v

o

t 
t

K
A

O
 

VO £**

I 
I 

1

-r
K

t 
I 

i 
* 

i

£
O

W
4

S
r

i C
J CM

 cu
 cu

I 
I

H
 H

 
I 

I 
I

c
\ h

 tn
v

o
 ca 

K
l m

m
m

KOHS-

r-l rl rl ri rl
in

to

H
H

H
H

H
 

t 
I 

I 
I 

I

o
 m

m
t-o

 
■ st -cj-sf in

rl rl rl rl rl

r
l r

l r
l H

 rl: 
I 

I 
I 

I 
I

C
J-sJ-V

O
 C

A
H

in
in

tn
in

v
o

r
l H

 r
l r

l H
 

I 
I 

I 
I 

I
(tn

v
o

 c
o

 o
 m

 
VQVQVQ £-£-5

r
l H

 r
l r

l r
l 

I 
I 

I 
I 

I
r

l r
l r-l r

l r
l 

1 
1 

I 
I 

I
vo c

a h
 tn

v
o

5
} CCS C

A
O

C
A

r
l r

l r
l r

l H
 

I 
I 

I 
I 

I

co o
 

c
a

o
m

t- 
o

o

H
 CM

 C
 J 

CM
 O

i

cm c
j m

 m
<

- 
m

 m
 in

 in
 in

r
lH

r
lr

l
r

!
 

I 
I 

I 
I 

I

c
a

o
j <

;v
o

 c
\

O
 r

l r
l r

l r
l

H
 H

 
I 

I
h
 m

C
J 

C
J

H
rii^

unco o
O

J CM
 K

N

m

r
l r

l r
l t-l rl;

ftp
©

rl H
 CM

m
m

m
|K

\$V
 K

M
n

£
- tv

 C
O

 0
0

 C
A

m
m

m
m

 ~
H

H
H

H
H

_ 
O

m
*

r

rl rl rl rl rl
H

H
H

H
H

O
 O

 ri rl CU 
' sfsJ'-M

'S}'
m

m
s

f
-

S
’ IT

•4* 
I >4* < fl 

a4l
■M *>1 

*5̂ *S
. 

V
O

£
-£

-C
Q

 
"N 

Sf
n

o
rl r-l rl rl r-l
C

A
C

A
O

 O
 rl

,-̂
<r intnin

CM
X

ncs m
14

O
 CM

M «
9

 CM
9 11a

vo

C\CU
 vo CACVJ 

It-co
ce vo cs, 

• 
• 

• 
•

r
i r

l H
 r

i r
l bO

 p
K

A
N

-O
 

C
A

 O
 O

 0
 

H
 

•
 

• 
*

 
•

H
C

U
C

U
 CM

 
CVJ

>» 
£

- rlsC
 £- 

r
l r

l CVJ 01 C
J 

•
 

*
 

•
 

•
 

•
C

U
 01 

CM
 CU

 C
J

H
 unco cu in

 
n

n
m

-
v

t 
• 

• 
* 

•
O

I O
J o

i cu
 O

J

C
A

 CVJ v
o

 C
A

 C
J

sr in in in vo 
» • • • 

•
O

J O
J CM

 CU
 CU

vo p
m

o
-o

kg £
-£

.£
. CO 

* 
• 

• 
• 

•
CM

 0J
 C

M
C

U
 CM

W(A

>
?

r
l CM

 N~
v

sf‘
in tn in in

O
 O

H
 r

lr
l

0
 a

 c
 o

 o
 

• 
• 

« 
« 

«
1 

i 
i 

i 
i

• 
« 

• 
• 

•
I 

I 
I 

I 
I

s
s

&
s

a

c-co 0\0 
in m

inim
a

h
 c

m
 

tn
s

f tr
\ 

vo vo vo vo vo
tvC

O
 Ca

O
 

v
o

io
v

o
 £~

h
 cm K

v
t vn 

£
-£

-£
-£

-
VO N-CO

 CA o
 

£-£-£-C
Q

c
-t-

• 
* 

* 
* 

*
I 

I 
I 

I 
I

o
 cu

sr in
£

-
r

i
r

l
r

l
r

l
r

l 8
cm m

m
m

 
o

 o
 o

 c
 

* 
* 

» 
• 

« 
I 

I
t 

I 
I

m
m

sf-tf-tf
0

 c
 c

o
o

 
0 * 

• 
* «

1 
1 

t 
I 

I

■s -m- in
 in

 i 
o

o
c

o

I

n
v

p
v

o
v

o
; 

p
o

c
o

o
 

• 
* 

• 
* 

• 
I 

I 
I 

I 
I

V
Q

IO
0

 O
 O

 O
 O

 
• •««>

«
1 

I 
I 

I 
I

I
I

c
n

o
 cj <

’'£>■
H

 CM 01 CU CM 
• 

• 
• 

* 
•

I 
I 

I 
I 

I
cu cm m

 
• 

• 
• 

• 
»

I 
I 

I 
I 

I

vo £-C
A

H
 . 

m
tn

fn
m

srs}
 

• 
* 

• 
• 

« 
i 

t 
i 

i 
i sj -r-T

r
 v

o
co

ri m
rn

co
 o

 cm in
 

h
 H

H
c

u
 cm cm oi m

m
m

C
-G

S
H

s
f V

O
m

 m
.sj- sf -5

CO H
K

M
H

C
O

 
sr in

in
in

irl

C
O

C
A

H
—0 sj* in

t
i

i
i

*

lO
 CM -4' £- CA

VO vo VO vo vo

-M” £— H
 •<- 

.00 C
O

 C
\ C

\
• 

• 
* 

m 
m

CM
 CM

 C
U

 CM
 CM 65§

 M
O

KAsJ- VO CO O
•n

u
n

 in
 in

 vo 
• 

♦ 
• 

• 
• 

I 
I 

I 
I 

I

is* S* ts* is* ̂o,

• 
* 

• 
• 

•
K

M
nK

M
nrn, CJ CM CM CJ CM

CM CM CU CJ CM ;
in

 in
 vo vo 

in
 m

 in
 in

 um £
-co

o
 

m
m

n
n

o
’ 

m
tn

v
o

 
• 

•
 

®

CV
O

JV
O

 CVCM
 

H
 CM CU CM m

 
• 

• 
* 

* 
•

m
 m

 m
 m

 m

o
c

H
Q

 m
s*- m

»C0 O
V

CvO
V

CA
O

V
C

v

£*£-C
0 C

O
tO

0
 o

 O
 O

 O
 

0 
• • • *

1 
I 

I 
I 

*
.r

i m
m

 v
o

 co
 

{vo v
o

 v
o

 v
o

 v
o

 
♦

 
• 

•
 

•
 

• 
I 

I 
I 

» 
I

m
in

e
- o

 cu
CO CO CO C

A
O

V

vo n
-

d
o c

n
o

 
cv

O
M

n
cn

o
 

H

p
c

o
 cn

cv
cv

0
0

0
0

0
 

• 
* * 

• •
1 

I 1 
I I

0
 h

 m
m

£
-

t—
t—

C—
r—

t—
 

• 
• • • •

1 
t I 

I I

c
a

c
j

v
c

v
o

’S

H
 HH

co vo o
 tn

 c
- o

 
■ -r sftn

 
«

m
m

tn

m
sr. 

• 
•

m
in

i

c
\n

o
o

 o
O

o
h

H
H

 
«

 
•

 
•

 
*

 
*

 
I 

I 
I 

t 
I

• 
* 

• 
• 

•
I 

I 
I 

I 
I

co o
 m

m
O

 ri H
 H

m
rirlc

u
c

u
m

s
r-^

m
c

c
o

o
o

o
 o

 o
T

c-N
. CO CO ON

“
b

o
o

O
 O

 H
 H

 CM
 

H
 H

 H
 r* H

m
l

H
 H

 H
 H

 H
<o

\q
 £-£-C

O
;

H
h

h
h

h
C

A
C

A
O

 O
 ri 

H
 H

 CM CM CM
c

j cm m
m

sj-
CM

 CM
 CM

 
C

J CM
m

in
v

o
v

o
u CM CM CM CM

H
H

H
H

H
CO C

A
C

A
O

M
 CM CJ CM m

8
 B

*
r

l 
c\i C

U
 O

J K
N

 K
A

vo o
 m

is
o

 
in

 vc vo vo H
m

m
 c

m
 g

o
-H

 
_

.
 

.
.

“
'c

v
cv

o
v

o
CAÔ
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C H A N C E ;  O F  A T T A I N I N G  O H  S X C E E j l N G  A  C  C H U J l i  O H  B a ' J I S  o f

P H E L I C T C D  G R A D E  I H  I N T R O D U C T I O N  T O  B I O L O G I C A L  S C I E N C E .

! i v K RuTlI.'G
P E R C E l l T

FAILING
PERCENT
SUCCESS­

FUL
M A R K

P .  1 5 .  

RATHTG
P E & S s i i T

FAILING
P , i H C  i i  l T  

3UCC. k>S- 
FUL

5 .4 4 4 .0 0 .4 9 9 .6 3 .94 -0 .1 52 .7 4 7 .3
6 .14 3 .5 .9 9 9 .1 3 .88 — .2 55 .4 4 4 .6
5 .8 3 3 .0 2*2 9 7 .8 3 .8 2 -  .3 5 8 .0 4 2 .0
5 .5 3 2 .5 4 .6 9 5 .4 3 .7 6 -  .4 6 0 .6 3 9 .4
5 .2 2 2 .0 8 .9 9 1 .1 3 .69 -  .5 6 3 .2 3 6 .8

5 .16 1 .9 1 0 .0 9 0 .0 3 .63 — *6 65.7 3 4 .3
5 .10 1 .8 11 .2 8 8 .8 3 .57 -  .7 6 8 .2 3 1 .8
5 ,04 1 .7 12 .6 8 7 .4 3 .5 1 -  .8 7 0 .5 2 9 .5
4 .9 8 1 .6 14 .0 8 6 ,0 3 .4 5 -  .9 7 2 .8 2 7 .2
4 ,9 2 1 .5 15 .6 8 4 ,4 3 .39 - 1 .0 7 5 .0 25 .0

4 ,8 5 1 .4 17 ,3 82 ,7 3 .3 3 - 1 .1 7 7 .1 2 2 .9
4 .7 9 1 .3 19 .0 8 1 .0 3 .27 - 1 .2 7 9 .1 2 0 .9
4 ,7 3 1 .2 2 0 .9 7 9 .1 3 .2 1 - 1 .3 8 1 ,0 19 .0
4 .6 7 1 .1 22 .9 7 7 .1 3 .15 - 1 .4 8 2 ,7 1 7 .3
4 .6 1 1 .0 25 .0 7 5 .0 3 .08 - 1 .5 8 4 .4 15 .6  j

4 ,5 5 .9 2 7 .2 7 2 .8 3 .02 - 1 .6 8 6 .0
\

14 .0
4 .4 9 .8 2 9 .5 7 0 .5 2 .96 - 1 .7 8 7 .4 1 2 .6
4 .4 3 .7 3 1 .8 68 .2 2 .9 0 - 1 .8 8 8 .8 1 1 . 2
4 .37 .6 3 4 .3 65 .7 2 .8 4 - 1 .9 9 0 .0 10 .0
4 ,3 1 .5 3 6 .8 6 3 .2 2 .7 8 - 2 .0 9 1 .1 8 .9  !

4 .2 4 .4 3 9 .4 60 .6 2.47 - 2 .5 95 .4 4 .6
4 .1 8 .3 4 2 ,0 58 .0 2 .17 - 3 .0 9 7 .8 2 .2  i
4 .1 2 .2 4 4 .6 55 .4 1 .86 - 3 .5 9 9 .1 .9  !
4 .0 6 .1 4 7 .3 52.7 1 .5 6 -4 .0 9 9 .6 .4  !
4 .0 0 .0 50 .0 5 0 .0 '
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C&iHCSS OF ATTAlfllUG OR KZC3EDIIIG A 0 GEaDS OH BASIS OF
PREDICTS)) GRADS ID  ZOOLOGY.

h a r k

F .  S .

I A T I H G

P S R C E I J T

F A X L I H G

P D R C S D T

S U C C E S S -

F U L

M A R K

P " .  E .  

L i T I I I G

P E E C f S E T

F A I L I H G

p e P c u M

S U C C E S S ­

F U L

6 * 6 6 4 . 0 0 . 4 9 9 . 6 3 . 9 3 - 0 , 1 5 2 * 7 4 7 . 3

6 .  S 3 3 . 5 , 9 9 9 . 1 3 . 8 ? -  . 2 5 5 * 4 4 4 . 6

S .  0 0 3 , 0 .  . 2 . 2 9 7 . 8 3 * 8 0 -  . 3  ' 5 8 . 0 4 2 . 0

5 . 6 6 2 . 5 4 * 6 9 5 . 4 3 . 7 3 —  * 4 6 0 . 6 3 9 , 4

5 . 3 3 2 . 0 8 . 9 9 1 . 1 3 . 6 ? -  , 5 6 3 . 2 3 6 . 8

5 . 2 6 1 . 9 1 0 . 0 9 0 . 0 3 . 6 0 -  . 6 6 5 * 7 3 4 . 3

5 . 2 0 1 . 8 1 1 . 2 0 8 . 8 3 . 5 3 -  . 7 6 8 * 2 3 1 . 8

5 . 1 3 1 * ? 1 2 . 6 8 ? ; 4 3 . 4 7 -  . 8 7 0 ;  5 2 9 * 5

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

5 * 0 0 1 * 5 1 5 . 6 8 4 . 4 . 3 * 3 3 — 1 * 0 ^ 5 , 0 2 5 * 0

4 * 9 3 1 * 4 1 7 . 3  . 8 2 . 7 3 . 2 7 - 1 . 1 7 7 . 1 2 2 * 9

4 * 8 6 1 . 3 l £ . 0  • 8 1 , 0 3 * 2 0 — 1 * 2  j 7 9 * 1 2 0 . 9

4 * 8 0 1 * 2 2 0 . 9 7 9 , 1 ' 3 . 1 4 * • 1 * 3 . .  -- 8 1 . 0 1 9 , 0

4 . 7 3 1  •  1 2 2 . 9 7 7 * 1 3 . 0 ? — 1 * 4 8 2 . 7 1 7 . 3

4 * 6 7 1 . 0 2 5 . 0 7 5 . 0 3 . 0 0 - 1 * 5  * A  8 4 * 4 1 5 , 6

4 . 6 0 . 9 . 2 7 * 2 " ' 7 2 . 8 2 * 9 4 — 1  * 6  ■ 8 6 . 0 1 4 . 0

4 . 5 3 * 8 2 9 . 5 7 0 . 5 2 . 8 7 - 1 . 7  ' 8 7 * 4 1 2 . 6

4 . 4 7 * 7 3 1 . 8 6 8 . 2 2 * 8 0 - 1 * 8 8 8 . 8 1 1 * 2

4 . 4 0 . 6 3 4 . 3 6 5 . 7 2 . 7 4 ' — 1 4 , 0 “ ’ 9 . 8 *  G 1 0 . 0

4 . 3 3 . 5 5 6 . 8  . 6 3 , 2 2 . 6 7 - 2 , 0 : 9 1 . 1 8 , 9

4 . 2 ? + • 4 3 9 . 4 6 0 . 6 2 . 3 4 — 2 * 5 “  9 5 . 4 4 , 6

4 . 2 0 . 3 4 2 . 0 5 8 . 0 2 . 0 0 — 3 . 0 S ?  * 8 2 . 2

4 . 1 3 . 2 4 4 . 6 5 5 . 4 1 . 6 7 ' - 3 . 5 . ; 9 9 . 1 .9
4 . 0 ? * 1 4 7 . 3 5 2 . 7 1 , 3 4 — 4 * 0 ; 9 9  .  6 * 4

4 * 0 0 * 0 5 0 . 0 5 0 * 0
-

I p 1'
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CHANCES OP ATTAINING OR EXCEEDING A C GRADE OH BASIS OP
.. PREDICTED GRADE IN PSYCHOLOGY

MARK
P. S'. 

RATING.
PERCENT
FAILING

Pi&GENT 
sueCESS- MARK

E*
RATING

PERCENT
FAILING

PERCENT
SUCCESS-

5 .6 8 4 . 0 . 0 .4 99  *6 3*96 -•0*1 52*7 4 7 .3
5*4? 3*5 .9 9 9 .1 3 .9 2 — *2 55*4 4 4 .6
5 *26 3 .0 2 .2 9 7*8 3 .8 7 -  *3 5 8 .0 4 2 .0
5 *05 2 .5 4 .6 95*4 3 .8 3 -  .4 6 0 .6 39*4
4*84 2 . 0 8 .9 91*1 3 .7 9 -  .5 63*2 3 6 .8

4*80 1 . 9 1 0 .0 9 0 .0 3 .7 5 — - .6 65*7 34*3
4 .7 6 1 . 8 1 1 .2 8 8 .8 3 .7 1 -  i f 6 8 .2 3 1 .8
4 .7 1 1 .7 1 2 .6 87*4 3*66 -  . 8 7 0 .5 2 9 * 5

1 .6 1 4 .0 8 6 .0 3*62 -  ..9 7 2 .8 2 7 .2
4 .6 3 1 .5 15*6 8 4 .4 3 .5 8 - l . o ~ 75*0 2 5 .O

4 .5 9 1 .4 1 7 .3 8 2 .7 3 .5 4 - 1 .1 77*1 2 2 .9
4 .5 5 1 . 3 19;.0 8 1 .0 3*50 —1 .2 7 9 .1 2 0 .9
4 .5 0 1 .2 2 0 .9 7 9 .1 3*45 -1 * 3 8 1 .0 1 9 .0
4 .4 6 1 .1 2 2 .9 7 7 .1 3*41 —1 .4 8 2 .7 1 7 .3
4 .4 2 1 .0 2 5 .0 7 5 .0 3 .3 7 -1 * 5 8 4 .4 15*6

4 .3 8 •9 27*2 7 2 .8 3 .3 3 —1 .6 86'.  0 1 4 .0
4*34 .8 2 9 .5 7 0 .5 3 .2 9 - 1 . 7 8 ?  .4 1 2 .6
4 .2 9 * 7 3 1 .8 6 8 .2 5 .2 4 - 1 . 8 8 8 .8 1 1 .2
4*25 .6 34.«3. 6 5 .7 3*20 - 1 . 9 9 0 .0 1 0 .0
4 .2 1 •5 3 6 .8 63*2 3 .1 6 —2 .0 9 1 .1 8 .9

4 .1 7 .4 3 9 .4 ; 60*6 2 .9 5 - 2 .5 9 5 .4 . 4 .6
4 .1 3 •3 4 2 .6 5 8 .0 2 .7 4 - 3 . 0 97*8 2 .2
4 .0 8 .2 4 4 .6 55*4 2 .5 3 -3 * 5 9 9 .1 . *9
4 .0 4 .1 4 7 .3 . 5 2 .7 2 .3 2 - 4 . 0 99*6 .4
4 .0 0
.I-

.0 5 0 .0 5 0 .0
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■OflftKCES OF ATTA1MIHS OR EXCEEDING A 0 GRADE OR BASIS OF
PREDICTED GRADE IE  BIOLOGICAL SCIENCE

M A S K

P .  E . -  

R A T I H G

£ E R C © 8 T

F A I L I N G

P E R C E N T .  

S0CCE3S- 
. F U L  •

M A R K R A T I N G

P E R C E I ’J T -

F A I L I N G

p e r c e n t

s o e c s s s -

F B L

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

6 . 0 8 3 * 5 * 9 9 9 . 1 3 . 8 8 -  . 2 5 5 * 4 4 4 . 6

5 * 7 8 3 * 0 * 2 . 2 9 7 * 8 • 3 . 8 2 - ■  . 3 5 . 8 . 0 4 2 . 0

5 * 4 9 2 . 5 4 . 6 9 5 * 4 3 . 7 6 •—  . 4 6 0 . 6 3 9 * 4

5 * 1 9 2 . 0 8 . 9 9 1 . 1 3 * 7 0 -  . 5 6 3 * 2 3 6 . 8

5 * 1 3 1 . 9 1 0 . 0 9 0 . 0 3 * 6 4 ■—  . 6 6 5 - 7 3 4 * 3

5 * 0 7 1 . 8 1 1 . 2 8 8 . 8 3 * 5 8 -  . 7 6 8 . 2 3 1 * 8

5 * 0 1 1 * 7 1 2 . 6 8 7 . 4 3 . 5 2 -  . 8 7 0 . 5 2 9 . 5 s

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

4 . 8 9 1 * 5J ! 1 5 * 6 3 4 . 4 3 * 4 1 - 1 . 0 . 7 5 * 0 2 5 . 0

4 . 8 3 1 . 4 1 7 * 3 8 2  . 7 3 * 3 5 - 1 . 1 7 7 . 1 2 2 * 9

4 . 7 7 1 . 3 1 9 . 0 8 1 . 0 3 . 2 9 - 1 . 2 7 9 . 1 • 2 0 . 9

4 . 7 1 1 . 2 , 2 0 . 9 7 9 * 1 3 * 2 3 - 1 . 3 3 1 . 0 1 9 * 0

4 . 6 5 1 * 1 2 2 . 9 7 7 * 1 3 . 1 7 1 * 1 . 4 3 2 . 7 1 7 * 3

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

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

4 * 4 8 .  . 8 - 2 9 . 5 7 0 . 5 2 , 9 9 - 1 * 7 8 7 *  4 1 2 . 6

4 . 4 2 * 7 3 1 * 8 6 8 . 2 2 . 9 3 - 1 . 8 8 8 . 8 - 1 1 . 2

4 * 3 6 • 6 3 4 . 3 6 5 * 7 2 . 8 ? - 1 . 9 9 0 . 0 1 0 . 0

4 . 3 Q L -  * 5 3 6 . 8 6 3 * 2 2 . 8 1 — 2 . 0 9 1 . 1 8 . 9

4 . 2 4 . 4 3 9 * 4 6 0  . 6 2 . 5 1 - 2 . 5 9 5 * 4 . “  4 . 6

4 . 1 8 v * 3 . 4 2 . 0 5 8 . 0 2 . 2 2 - 3 * 0 9 7 * 8 2 . 2

4 * 1 2 « 2 4 4 . 6 5 5 * 4 I . 9 2 - 3 . 5 9 9 * 1 - . 9

4 . o 6 W * 3 5 2 . 7 1 . 6 2 - 4 . 0 9 9 * 6 - . 4

4 . 0 0 . 0 5 0 . 0 5 0 . 0 * ~



2 1 2 .

CBAECEO OF A^mESXHi OR EXCEEDING- A 0 0RABS. OS BASIS OF
m s m m m  & m > &  m  m m o i m t i m  m  m m i m i m

m m
P . E .

RAflHO
P ^ O l S f
FAIL1H0

p i s c - s s i ' .
SOCCBSS- . 

. . M U
■ m m

P .. £'*
m i M S o s o o c s s s -

f o l

5*94 4 *0 0*4 99*6 3 m “0 .1  . 5 2 .7 -47*3
5*70 5*5 •9 99*1 3 .9 0 •— .2 . 5 5 * 4 44*6
5*46 3*0 2 * 2 97*8 3 -8 3 —. *3 5 8 * 0 4 2 .0
5*21 2*5 4 .6 9 5 * 4 3*81 —• *4 6 0 .6 39*4-
4*96 2 . 0 8 .9 9 1 .1 3*76 -  *5- 6 3 * 2 . ' 36*0

4*92 ' ‘ 1 * 9 1 0 .0 9 0 .0 3*71 -  . 6 65*7 ;  3 4 .5
4 .8 7 1 * 8 1 1 .2 8 8 .8 3*66 -  .7 68*2 3 1* 8
4 .8 2 " 1 * 7  . ' 1 2 .6 8 7 .4 3 .61 . — *8 70*5 2 9 * 5
4 .7 8 1*6 1 4 .0 8 6 * 0 3*36 *9 7 2 * 8 • 2 7 .2
4 * 7 5 1*5 15*6 64*4 3-.5X —1 . 0 7 5 * 0 2 5 .Q

4 .6 8 1  *4 17*3 0 2 * 7 3 .4 7 - 1 .1 7 7 * 1 ■ 2 2 .9
4*65 1 * 3 1 9 .0  . 8 1 .0 3*42 ~1*2 79*1 2 0 .9
4 .5 8 1 * 2 2 0 * 9 7 9 * 1 ■ 3*37 -;- l * 3 81*0 1 9 * 0
4*55 1 . 1 :22*9 7 7 * 1 3*32 - 1 .4 8 2  *7 ' 17*3
4*49 1*0 2 5 * 0 7 5 * 0 3 .2 7 - 1 .3  V 8 4 .4 I 5 .6

4*44 *9 ' 2 7 .2 ■ 7 2 .8 , 3 .2 2 -1 * 6 86 .  0  . 14*0
4*59 *8 . 2 9 .5 7 0 .5 3*18 - I . ? 87*4 1 2 .0
4*54 *7 31*6 • 6 8 .2 3 * 1 3 —1 .8 88*8 11*2
4 .2 9 •6 3 4 .3 65*7 3*08 - 1 . 9 90*0 1 0 .0
4 .2 4 *5 3 6 .8 83*2 5*03 - 2 . 0 9 1 .1 8 .9

4 .1 9 *4 39*4 • 6 0 .6 2 .7 9 *2*5 . 95*4  ' ■ 4*6,
4 .1 5 42 *0 5 8 .0 2 .5 4 -3 * 0  ' 97*8 2*2
4 .1 0 *2 44*6 ” 53*4 2.-30 #3*5 99*1 *9
4*05
4*00

- a  
*0

4 7 .3
50*0

■ 3 2 .7  
5 0 .0

2 .0 6 —4 .0 99*6 .4



2 1 3 .

'CHANCES OF ATTAINING OH EXCEEDING A  0  GRADE OH BASIS OF
PREDICTED GRADE Iff FOREIGN LANGUAGE*

MARK
p . e * 

RATING
PERCENT
FAILING

IPERCENT
SUCCESS­

FUL
HARE

P. E* 
RATING

£KsRCife
FAILING

Pir*CE$P ’ 
SUCCESS­

FUL

6 .5 6 4 .0 0 .4 9 9 .6 3 .94 - 0 .1 5 2 .7 4 7 ,36*24 3 .5 *9 9 9 .1 3 .8? -  .2 55 .4 44*65 ,9 2 3 .0 2 .2 9 7 .8 3 .81 -  *3 5 8 .0 42*05 ,6 0 2 .5 4 .6 95*4 3 .7 4 -  .4 6 0 .6 39 .45*28 2*0 8*9 9 1 .1 3 ,6 8 -  .8 63 ,2 3 6 .8
5**21 1*9 1 0 .0 90*0 3*62 -  .,6 65 .7 3 4 ,35 .1 5 1 ,8 11*2 88*8 3*55 -  . .? . 68 .2 3 1 .85 .0 9 1*7 1 2 .6 8 7 .4 3*49 -  .8 70*5 29 .55 .0 2 1*6- 1 4 .0 86*0 3 .4 2 -  ,9 7 2 i8  . 2 7 .24**96 1*5 1 5 .6 8 4 ,4 3 .3 6 - 1 ,0 75*0 ■■ 2 5 .0
4 ,8 9 1*4 1 7 .3 8 2 .7 3 .3 0 -1 .1 ? ? ,1 22 .94 .8 3 1 .3 19 ;o 8 1 .0 3 .2 3 —1*2 79*1 20 ,94 ,7? 1 *2 20 .9  : 7 9 .1 3 .17 -1*3  , . 8 1 ,0 19 .04*70 1 .1 2 2 .9  ' 7? 4 3 .11 —1 .4 82 ,7 1 7 .34*64 1 .0 .26*o;;:' 75 .0 3 .0 4 - 1 .5 8 4 ,4 1 5 ,6
4 ,5 8 .9 2 7 .2 72*8 2 .9 8 -1 .6 86 ,0 14 .04 ,51 .8 29 *5 .. 7 0 .5 2 .9 1 -1 .7 8 7 .4  . 12 .64 ,4 5 .7 3 1 ,8  ■ 6 8 .2 2 .85 - 1 .8 8 8 .8 1 1 .2-4 .38 .6 3 4 .3 65 .7 2 .7 9 - 1 .9 90 ,0 1 0 .04 .3 2 *5 3 6 ,8 6 3 .2 2 .7 2 - 2 .0 91*1 8 .9
4 .2 6
4 ,1 9

• 4 
*3,

: 39 ,4  
42*0 ■

6 0 ,6
5 8 .0

2 .4 0
2 .1 8

- 2 .5  
—3 „0

95 ,4  . 
9 7 .8

4 .6
2 ,24 .1 3 .2 44^6. 5 5 ,4 1*79 - 3 .5 9 9 .1 .94 ,0 6 .1 4 7 ,3 52 .7 1 .4 4 —4 .0 99 ,6

9 —
.44 .0 0 .0 50*0 5 0 .0 9 ̂



2 1 4

CHANCES OF ATTAINING OH EXCEEDING A C GRADS OH BASIS OF
PREDICTED GRADE IN HUMANITIES.

HARK
P. E. 

RATING
PERCENT
FAILING

PERCENT
SUCCESS­

FUL
MARK

P. E. 
RATING

PERCENT
FAILING

PERCENT
SUCCESS­

FUL

6 .2 4 4 .0 0 .4 99 .6 3 .94 - 0 .1 52 .7 4 7 .35 .9 6 3 .5 .9 9 9 .1 3 .8 8 -  .2 5 5 .4 4 4 .65 .6 8 3 .0 2 .2 9 7 .8 3 .83 -  .3 58 .0 4 2 ,05 .40 2 .5 4 .6 9 5 ,4 3 .7 8 -  .4 6 0 .6 3 9 .45 ,1 2 2 ,0 8 .9 9 1 .1 3 ,72 -  .5 6 3 .2 3 6 ,8
5 .0 7 1 .9 1 0 .0 9 0 ,0 3 .66 -  .6 65 .7 3 4 ,35 .01 1 .8 1 1 .2 8 8 .8 3 .61 -  .7 6 8 ,2 3 1 .84 .9 5 1*7 I P .8 8 7 .4  • 3 .5 5 -  .8 7 0 .5 2 9 .54 ,9 0 1 .6 1 4 ,0 8 6 .0 3 .50 -  *0 7 2 .8

7 5 .0
2 7 ,24 .8 4 1 .5 1 5 .6 8 4 .4 3 .44 - 1 .0 2 5 ,0

4 .79 1 ,4 1 7 .3 82 ,7 3 .3 8 -1 ,1 7 7 .1 2 2 .94 .7 3 1 .3 1 9 ,0  , 8 1 .0 3 .3 3 -1 .2 7 9 .1 20 .94 .6 7 1 .2 20 .9 7 9 .1 3 .27 -1 .3 8 1 ,0 19 ,04 .6 2 1 .1 22 .9 7 7 .1 3 .21 - 1 .4  - 82 .7 1 7 ,34 .5 6 1 .0 2 5 .0 7 5 .0 3 .1 6 -1 .5 •-;84,4'- 15*6
4 .5 0 .9 27 .2 7 2 .8 3 .1 0 - i . 6 8 6 .0 1 4 ,04 .4 5 .8 2 9 . 5 7 0 .5 3 .0 5 -1 .7 87 .4 1 2 ,64 ,3 9 .7 '31.8 6 8 .2 2.99 - 1 .8 8 8 .8 1 1 .24 . 34 .6 3 4 .3 65 .7 2 .9 3 -1 .9 90 .0 1 0 ,0
4 .2 8 .5 3 6 .8 6 3 .2 2 .8 8 -2 .0 .91,1 8 .9
4 .2 2 .4 39 .4  . 60 .6 2 .6 0 -2 .5 95 ,4 4 .64 .1 7 .3 4 2 .0 5 8 .0 2 .32 -3 .0 9 7 .8 2 .2
4 .1 2 .2 44 .6 55 .4 2 .0 4 -3 .6 9 9 .1 .94 .0 6 .1 4 7 .3 52 .7 1 .7 6 -4 .0 99 .6 s.4
4 .0 0 .0 50 ,0 5 0 .0



2 1 5 .

c h a n g e s  o f  a t t a i n i n g  o s  z x c m D i m  a  c  a i u m  m  b a s i s  q £ ~
p r e d ic t s ! )  a u r m  m  x f tr o b o c y io h  t o  s o c i a l  s c a r c e .  -

£ .  s . pbbcI M ' P .  3 . piSfesM f iP s a c S ? m
t u r n aATXUO F A IL IN G S B C C B 3S - MA.ftXC r a tin g F A IL IN G m e c s s a ^ i .

FTJL FUL • V/:

6 . 4 4 4 . 0 0 . 4 9 9 . 6 3 . 9 4 - 0 . 1 5 2 .  7 4 7 . 3 ‘ -2-'
6 . 1 3 3 . 5 . 9 9 9 . 1 3 . 6 8 -  . 2 5 5 . 4 4 4 . 0

- X
Vi

5 . 8 5 3 . 0 2 . 2 9 7  . 6 3 . 8 2 -  . 3 5 8 . 0 4 2 . 0 .%■
5 .  3 8 2 . 5 4 . 6 9 5 .  4 3 . 7 6 -  . 4 6 0 . 6 3 9 * 4 •-1
5 . 2 2 2 . 0 8 . 9 9 1 . 1 3 . 7 0 -  . 5 6 3 . 2 3 8 . 8

ri.
' 4

5 . 1 6 1 . 9 1 0 * 0 9 0 . 0 3 * 6 3 -  . 6 6 5 . 7 3 4 . 5
3 . 0 9 1 . 8 1 1 . 2 8 8 . 8 3 .  5 7 -  . 7 6 8 . 2 3 1 . 8
5 . 0 3 1 . 7 1 8 . 6 8 7 . 4 3 . 5 1 -  . 8 . 7 0 . 5 2 9 . 5 r /. <
4 . 9 7 1 . 6 1 4 * 0 8 8 * 0 3 . 4 5 -  . 9 7 0 . 0 2 7 . 2  ̂V
4 . 9 1 l . S 1 5 . 6 8 4 . 4 3 * 3 9 - 1 * 0 7 5 . 0 2 5 . 0 • T  i

4 . 8 5 1 . 4 1 7 * 3 8 2 . 7 3 x 3 3 - 1 . 1 7 7 . 1 2 2 . 9
4 . 7 9 1 . 3 -M IO '- .: . - 8 1 . 0 3 . 2 7 - 1 * 2 7 9 . 1 2 0 . 9 V‘;-
4 . 7 3 1 . 2 2 0 4 9 ;  ■ 7 9 . 1 3 . 2 1 - 1 * 3 8 1 . 0 1 9 . 0 v '*1.
4 . 6 7 1 . 1 -• 2 2 i ^  ~ ' 7 7 X 1 3 .1 5 - 1 * 4 8 2 * 7 1 7 . 3

•

4 . 6 1 1 . 0 2 5 * 0 7 5 . 0 3 . 0 9 - 1 * 5 1 5 . 6 ■ /  -

4 . 5 5 . 9 27 IB ■■ 7 2 . 8 3 ; 0 3 - 1 * 6 8 6 * 0 1 4 . 0 I  'V*
4 . 4 9 . 8 2 9 i 5 7 0 . 5 E ; 9 7 - 1 . 7 0 7 . 4 1 2 . 6 X*- is
4 . 4 3 . 7 3 1 . 8 6 6 . 2 0 x 9 1 - 1 * 8 8 8 . 0 1 1 . 2
4 . 3 7 . 6 3 4 1 3 6 5 ; ? 2 . 8 4 —1 * 9 ' 9 0 . 0

. - '. f lX l
1 0 . 0

4 . 3 0 . 5 3 6 ;  8 6 3 . 2 2 . 7 8 - 2 . 0 8 . 9

4 . 2 4 . 4 3 9 . 4 6 0 . 8 2 . 4 8 - 2 * 5 9 5 . 4 4 . 6
4 . 1 8 . 3 4 2 x 0 5 8 . 0 2 . 1 7 - 3 . 0 9 7 * 8 2 . 2
4 . 1 2 . 2 4 4 * 0 5 5 . 4 1 . 8 ? - 3 . 5 r 9 9 . 1 . 9
4 . 0 6 . 1 4 7 . 3 5 2 . 7 1 X 5 6 - 4 . 0 J 3 9 .6 . 4
4 . 0 0 . 0 5 0 . 0 5 0 X 0 •

<



2 1 6 .

CHANCES OF ATTAIHIHG OR EXCEEDING A C GRADE OH BASIS OF
PREDICTED GRADS IS INTRODUCTION TO PHYSICAL SCI ESC E

MARK
~T5— —Jr. &.«
m T ISG

feRCSIT
FAILING

M*CEHT
SUCCESS­

FUL
MARK

P .  E.
RAT IMG FAILIHG

PLRCE8T
SUCCESS­

FUL

6 .5 ? 4 . 0 0 .4 9 9 .6 3*94 - 0 .1 52*7 47*3
6* 25 3*5 •9 9 9 .1 3*87 — #2 55*4 4 4 .6
5*93 3 * 0 2 *2 9 7 * 8 3*81 -  *3 5 8 .0 4 2*0
5*61 2*5 4 .6 9 5 .4 3 -7 4 «4 60*6 39*4
5 .2 8 2 .0 8 .9 9 1 .1 3*68 -  *5 63*2 3 6 .8

5*22 1*9 1 0 .0 9 0 .0 3*61 -  .6 65*7 3 4 .3
5*16 1 .8 1 1 .2 8 8 * 8 3*55 -  .7 6 8 .2 31*8
5*09 1*7 1 2 .6 87*4 3*49 -  . 8 7 0 .5 2 9 .5
5*03 1 .6 1 4 .0 8 6 * 0 3*42 — *9 72*8 27*2
4 .9 6 1 .5 15*6 8 4 .4 3*36 -1 * 0 75*0 2 5 .0

4 .9 0 1 .4 17*3 82*7 3*29 -1 * 1 77*1 22*9
4 .8 3 1 .3 1 9 * 0 8 1 .0 3*23 —1*2 7 9 * 1 20*9
4 .7 ? 1*2 2 0 .9 7 9 .1 3*1? -1 * 3 8 1 .0 19*0
4 .7 1 1 .1 2 2 .9 7 7 .1 3*10 - 1 . 4 32*7 17*3
4 .6 4 1 . 0 2 5 .O 7 5 * 0 3 -0 4 -1 * 5 84*4 15*6

4 .5 8 •9 2 7 .2 7 2 .8 2 .9 7 - 1 .6 86*0 14*0
4 .5 1 •8 29*5 7 0 .5 2 .9 1 - 1 .7 87*4 12*6
4 .4 5 ♦7 3 1 .8 6 8 .2 2 .8 4 - 1 . 8 8 8 .8 1 1 .2
4 .3 9 . 6 3 4 .3 6 5 * 7 2 .7 S - 1 .9 9 0 .0 1 0 .0
4 .3 2 •5 3 6 .8 65*2 2 .7 2 - 2 .0 91*1 8 *9

4 *-26 .4 39*4 6 0 .6 2*39 - 2 .5 95*4 4*6
4 .1 9 •3 42 .Q 58*0 2 . O f %3*0 97*8 2 .2
4 .1 3 m2 4 4 .6 55*4 1*75 -3 * 5 99*1 *9
4 .0 6 • 1 4 7 .3 5 2 * 7 1 .4 3 - 4 .0 59*6 .4
4 .0 0 .0

—

5 0 .0 5 0 .0
-
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c h a n g e s  o f  a t t a j s i s a  o h  e x c e e d i n g  a  c  g r a d e  o n  b a s i s  o f

P R E D IC T E D  G R A D S  I N  C H S U IL T R X

mm P . E .
RATING

PERCENT
FAILING

PERCENT
SUCCESS-

wm*
KAHK

P . £ .
RATING

percen t
FAILING

tSROEST
SUCCESS-

wm
6 .7 5 4 . 0 0*4 9 9 .6  , 3*93 - 0 . 1 52*7 47*3
6 .4 1 3*5 *9 99*1 3*86 -  .2 55*4 44*6
6 .0 6 3*0 2*2 97*8 3*79 -  • *3 5 8 * 0 4 2 .0
5*72 2 .5 4 .6 95*4 3*72 -  .4 6 0 .6 39*4
5 -3 8 2 .0 8 .9 91*1 3*66 -  *5 63*2 36*8

5*31 1 . 9 1 0 .0  * 90*0 3*59 -  *6 65*7 3 4 .3
5*24 1 .8 1 1 .2 8 8 .8 3*52 -  *7 6 8 .2  - 31*8
5 - 1 7 1 .7 1 2 .6 87*4 3*45 — .8 70*5 29*5
5 •1 0 1 .6 1 4 .0 8 6 .0 3*38 -  *9 72*8 2 7 .2
5*03 1*5 15*6 8 4 .4 3 -3 1 - 1 . 0 7 5 * 0 25*0

4 .9 6 1 .4 1 7 .3 8 2 .7 3*24 - 1 .1 7 7 * 1 2 2 .9
4 .8 9 1 .3 1 9 .0 8 1 .0 3 -1 7 - 1 .2 79*1 2 0 .9
4 .8 3 1 .2 2 0 ,9 7 9 -1 3*11 - 1 . 3 8 1 .0 19*0
4 .? 6 1 .1 2 2 .9 77*1 3*04 ■ —1*4 8 2 .7 17*3
4 .6 9 1 .0 25*0 75*0 2 9 7 - 1 .5 8 4 .4 15*6

4 .6 2 •9 27*2 72*8 2 .9 0 - 1 . 6 8 6 .0 1 4 .0
4 .5 5 .8 2 9 .5 7 0 .5 2 .8 3 —1 *7 8 7 .4 1 2 .6
4 .4 8 •7 31*8 68*2 2 .7 6 —X .8 8 8 .8 1 1 .2
4 .4 1 .6 3 4 .3 65*7 2 .8 9 - 1 . 9 90*0 1 0 .0
4 ,3 4 •5 3 6 .8 63*2 2 .6 2 - 2 . 0 91*1 8 .9

4 .2 8 •4 3 9 .4 6 0 .6 2 .2 8 - 2 . 5 95*4 4 .6
4 .2 1 •3 4 2 .0 5 8 .0 1*96 -3 * 0 97*8 2 .2
4 .1 4 .2 44*6 55*4 1*59 -3 * 5 9 9 .1 .9
4*0?
4 .0 0

.1
.0

47*3
5 0 .0

5 2 .7  
5 0 . 0

1*25 —4 .0 39*6 .4
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entireki) o f  A T T A isim  ca  m m ' & x m  a  c  gi& d s  oe  b v s i s  o f
PIa.mOTS-5 G-IO J ji l III IIATHiJDVi'XCS

a i
P . L .

RrVTiKG-
n ? > f  »-1' ̂
FAILn?3

93RCi^IIP 
2SXJG2SS- 
■ FUL

rt vtsnr
? * r' l .

m T t m m i L i m
f m d t m '
SlICCKSS-

m l

6*18 4 *0 0*4 99*6 3*95 - 0*1 52*7 47*3
3 * 9 1 3*5 *9 99*1 3*89 •«* *2 53*4 44*6
5*64 3*0 2*2 97*8 3*84 -  *3 5 8  wO 4 2 .0
5*1? 2*5 4*6 95*4 3*78 - . ♦ f t 60*6 39*4
5 -0 9 2 * 0 3*9 91*1 3*73 — *5 63*2 3648

3*04 1*9 10*0 9 0 .0 3*67 -  *6 65*7 34*3
4 *98 1*3 11*2 88*8 3*62 — *7 63*2 3 1 18
4*93 1*7 12*6 07*4 3*56 — *8 ? 0  «5 29*5
4 *87 1*6 1 4 .0 3 6 .0 3*51 — *9 7 2 * 8 2 ?* 2
4*82 1*5 15*6 34*4 3*45 - 1 * 0 7 5 * 0 2 5 * 0  -

4 .7 6 1*4 17*3 8 2 .? 5 -4 0 - 1*1 77*1 2 2*9  '
4 .7 1 1*3 19*0 3 1 - 0 3*34 - 1*2 79*1 20*9
4*66 1*2 20*9 7 9 .1 3*29 - l i 3 61*0 19*0
4*60 1*1 2 2 .9 7 ? . l 3*24 —1 *4 82*7 17*3
4 *55 1 .0 2 5 .O 7 5 -0 3*18 -1 * 5 8 4 ;4 15*6

4 .4 9 *9 2 7 .2 7 2 .8 3 i l 3 - 1 .6 8 6  iO I4 v 0
4*44 .8 2 9 .5 70*5 3 *0? -1 * 7 67*4 i s  .6
4 .3 8 *7 3*- *8 68*2 3*02 - 1*8 88*8 1 1 .2
4*33 *6 3 4 .3 65*7 2*96 -1 * 9 90 iO 1 0  iO
4 i2 ? *5 3 6 -8 6 3 -2 2*91 -2 * 0 91*1 8 i 9

4  *^2 .4 39*4 6 0 .6 2 .6 3 -2 * 5 95*4 4*6
4  .1 6 *3 4 2 .0 58*0 -3 * 0 97*8 2*2
4 .1 1 •2 4 4 .6 5 5 -4 2*09 -3 * 5 93*1 *9
4 .0 5
4*00

*1
*0

47*3
50*0

5 2*7
50*0

1*82 ••4*© y9*6 *4
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PUL |

0 .5 3 4»0 0 .4 99.6 3.94 —0 *1 5 2 .7
f

47*3
o«2X 3 #5 .9 99.1 3.37 -  .2 5 5 .4 4 4 .6
5*90 3 .0 2.2 97*8 3.81 -  .3 5 3 .0 4 2 .0
5*53 ■*> r— 4 .6 9 5 .4 3 .75 -  .4 6 0 .6 3 9 .4
5 *26 2 .0 o*9 9 1 .1 3 .6 8 -  *5 63*2 3 6 .8

5.2Q -S. *9 1 0 .0 9 0 .0 3 .62 -  .6 6 5 .7 3 4 .3
5-14 1 .8 11 .2 8 8 .8 3*56 -  *7 63 .2 3 1 .8
5*or 1 .7 12 .6 87 .4 3 .4 9 -  .8 7 0 .5 2 9 .5
5*01 1 .6 1 4 .0 3 6 .0 3*43 -  .9 7 2 .8 27.2
4-95 1 .5 15 .6 6 4 .4 3 .3 7 - 1 .0 7 5 .0 25 .O

4 .3 8 3. .4 **» r»
•A, 82.7 3 .3 0 —1 .1 77 .1 2 2 .9

4 .82 1 .3 19*0 3 1 .0 3*26 - 1.2 7 9 .1 2 0 .9
4 .7 6 1 .2 20 .9 7 9 .1 3 .1 8 —1*3 8 1 .0 1 9 .0
4 .? 0 1 .1 £ 2 .9 7 7 .1 3*12 —1 .4 8 2 .7 1 7 .3
4 .6 3 1 .0 25 *0 75-0 3,,05 -1  *5 84*4 1 5 -6

4 -57 • 9 c- 7 % d 7 2 .3 2.99 -1 .6 36 .0 14.0
- r * ‘J X .8 2 ° .5 7 0 .5 2 .9 3 - 1 .7 6 r . 4 12.6
4*44 •7 31.8 68 .2 2 .0 6 —1*8 6 8 .8 11 m2
4 .3 8 . 6 5 4 .3 65*7 2 .8 0 - 1 .9 90 .0 1 0 .0
4 .32 •5 3 6 .8 63 .2 2 *74 -2  .0 f't T 3.9
4 .25 *4 3 9 .4 6 0 .6 2 .42 -2 .5 9 5 .4 4 .6
4 .1 9 *3 4 2 .0 5 8 .0 2 .1 0 -3  *0 97*3 2 .2
4 .1 3 .2 *̂ 4 .6 5 5 .4 1*79 - 3 .5 3 9 .1 .9
'4 .06 •X 47 *3 5 2 .7 1 .4 7 —4 .0 99.6 •4
•M- *00 .0 5 0 .0 3 0 .0

1__ .....-i.................1. J ______________I 1 1.,-. . J_ . -...._. .1
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5*99 
5.74 
5 *49
5 >24
4.99

4 .0  
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The 1939  f o r a  o f  th o  d m c rie a n  C o u n c il  on d d u s a t io n  

P s y c h o lo ^ ic a l  inccm inn tio ii d i f f e r s  c o n s id e r a b ly  from  th o  o n to  

p r e v io u s ly  i n  udoo She num ber s e r i e s  subbe-ct I d  o n  a d d i t i o n  

t o  t h e  02tonica.ts.03ij e c o c Ib g  &b b a s e d  on  c r o s s  s c o r e s  inabfXi& 

o f ' e c i c h t e d  c c o ro o g  e n d  t h e  e n c m in u tio n  i n s  boon  d iv id e d  

i n t o  tu o  p a r t s  0 ^ p r e s e n t e d  by th e  Q -e c o re  e n d  th o  k=>acorO/> 

w h ic h  co n  bo ucect a s  oopa.ro/oc p r e d i c t i o n  c r i t e r i a ®  T a eso  

tw o  00 e re d  e r a  d e r iv e d  fro m  e l l  t h e  t o t a l s  o f  th o  n a th s n a i i* *  

e e l  t o o t s  f o r  th o  Q -scorO p e n d  t h e  t o t a l o  o f  a l l  t h e  

l i r . ' f a i c t l o  b o o t s  fox° t h e  L .-ceoroo

The fo l lo w  In n  s tu d y  o f  t h i s  c o n  t o s t  h a s  b e en  n o d e  t o  

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

o r p e e tc d  from  th o  non fo rm  0 t o  d i s c o v e r  w h e th e r  t h e  Or o r  

I> e o ^ ro o  n a y  b e  b e t t e r  p r e d i c t i v e  i t  c u e  th e n  t h e  cm b tesb  

scorc-su  a n d  t o  o r  in :: t h e  p r e d i c t i o n  fo rm u la  u p  t o  d a t e  f o r  

th o  one s u b j e c t  s tu d ie d o

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

t i o n  t o  H u m a n it ie s  f o r  t h i s  s tu d y  w as t h a t  i n  th a t*  o u t  j e s t  

w as fo u n d  th o  b i r h e  s t  m u l t i  p i  o c o r r e l a t i o n  d e r iv e d  I n  th o  

p r e v io u s  study®  i t  seem s m o st lo c ie a X  to  flSGlm b y  co ri.^G  

o u t  p r e d i c t i o n  fo rm u la s  f o r  t h e  o u b je o ta  i n  w h ich  th e y  a r e  

tG  h a v e  m o s t v a lu e  b e f o r e  o t h e r  s u b j e c t s  a r c  s tu d ie d *

P h e ro  w ere  164 s t u d e n t s  e n r o l l e d  i n  t h e  I n t r o d u c t io n  t o  

H u m a n itie s  c l a s s  i n  t h e  f i r s t  q u a r t e r  o f  t h e  1 9 3 3 -3 9  s c h o o l
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FOA 1900-39
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- -.'ksKJlX* , IhXtl 7. d. ' acqke; ■ Li ■ rh  j 1 . }). :

y'l 2.97 «93 X5 10.98 4*35

Xa 7.45 S o B  X6 14.13 6*30

9*34 5*59 36*24 7*43
A  • 6*59 J? .46

1i... ■■ .-.i..., ■ - ..J__________ iL_____________________________ i ________________________ J.,.__ _______ i- ___________  ____1

y e a r . Ind iv idual cards fo r  s t a t i s t i c a l  work fo r  these  

s tuden ts  wore prepared as  in  the previous study * Hie one 

chance in  procedure was th e  su b s ti tu tio n  of a weight of 5 

fo r  an A arade* 4 f c r  a B, and so on down to 1 fo r an F* 

w ith no separate  c la s s i f lc a t io n  fo r b*s* th ese  being 

considered as a aub-clasc of F*s.

The average grade fo r  the c la s s  via a 2 #97* or p ra c t i ­

ce i.ly a G; tho  standard d ev ia tio n  in  *93* fho means and 

standard d ev ia tio n s  arc  given in th e  follow ing table-. The 

designationo  a re  aa fo llo w s:  X^s Humanities grade* '-2*

arith m etic  grade* X-̂ S analog ies grade, X^s number s e r ie s  

sub test*  X^S completion e u b te s t, Xg« a r t i f i c i a l  language 

subtest*  and X^s oppoaitos s u b ta s t .

M l the c o r re la t io n s  fo r  the l in g u is t i c  s u i to a t .  a re  

f a i r l y  h igh , the h ighest value Doing .606 fo r  tho ana log ies  

t e a t .  The lowest c o r re la t io n  found i s  fo r the number se r ie s  

tea t*  Doing only ♦1 7 9 * The c o r re la t io n  fo r  the  9-ucore la  

.226, an-:l fo r  the L-score i t  i s  *591* The c o r re la t io n  found
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CQRHSL&TIQBS B8&7EES IKTRGDUCTIOK TO HtEJAN IEIES GRADES 
OOBTiSSTS O? TSS T.^USSTOHS EKAI1X3ATI02U

~  *2 . % X4 . V

' h
♦260 •2 0 0  - ♦179 ♦511 . .5 5 4 * 606  -

\ ♦376 •502 ♦332 ♦236 *357 "

- 5 •3 4 3 •345 •434 ' .  3 76

x 4 •329 .2 8 2 •284

x
5

•505 *662

X6 •532 '

P .. E* r a n g e , : :  is .029 t o  ± .0 5 1

FIRST PARTIAL GORRIMTI^OES
7* ' »  
“ 1 2 . 7 ® .0 5 9

* 2 6 .7 *
.0 6 6 * 1 3  .2  s .1 1 4 r 3 ? .2 s .2 7 9

,V5 **
* 1 3 .7 ~

- .0 3 8
* 3 4 .7 *

.2 7 1 r 1 4 .2 S .0 5 8 r 45.2® ♦199

r l 4 .7 * ♦009 r 3 5 .7 s ♦133 r 1 5 . 2 s: .4 6 6 r 4 S .2 “ .1 9 4

t 15«75 *184 r 36.7® ♦303 r 1 6 .2 " •525 r 4 7 .2 s ♦130

^ I S .? * •336 r 45*7® .1 9 6 •563 % 6 . 2 S •465

r 2 3 .? = .2 7 9 r 4 6 .7 * .1 6 6 *199 .
"  r 5 7 .2 s # r

T2hS?~ .4 4 7 r 5 6 .7 ~ *258 t 33*S= ♦397 r 6 7 . 2 - .4 7 1

v 2 3 .7 s ♦137 r 3 6 . 2 s ♦383

P . .1* r a n k o  -  ■* •0 3 3  t d  * .0 5 3 _

by- u s i n g  t h e  g r o s s  s c o r e s  i s  *574'. T he s im p le  c o r r e l a t i c n a  

found  i n  t h i s  s tu d y  a r e  s l i g h t l y  h i g h e r  f o r  e ae h  s u b t  e s t
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CORSELATIGKS mSWSSSS IBFHOSUSTIOH TO H T O 8IT IE S (ffifiDES
m >  ssBTiiSTs o f  f m .  v m m s t m  i & m * )

.   S5C0KD PA FIT XAL CORE SL ATI OKS . . ■ •

* 1 2 .7 6 = •0 3 8 *24*76* •443 * 1 4 .2 3 ®
•0 3 6 r 46*23= •1 3 0

“ X3*76S —.1 6 4 **2 5 *7 6 * •124 r 15*23S •4 6 1 **47*23^ •079

r l 4 .7 6 ” — 054 r 34 *76* • 2 B * 1 6 ^ 3? •5 2 4 r 56*238 •369

i’l5 * 7 6 S • 102 r 35*76s •065 r 17*23* •557 r 57 *23* •574

^2 3 . 7 6 “ .2 7 2 r 45 *76“ •1 6 1# ‘133 r 6 7 .2 3 * •411

* . P . B. I’a n ^ e  s . * .o p ?

THIRD PARTIAL SORRgL-%TIQUS •

**12 *765” .0 2 6
**24 •765* •432 p 1 7 .2 3 4 c •556

**13.?65s -•1 7 2 r 34*765* .2 2 8 **56 . 2 3 4 ** •3 5 8

r l4 -.7 6 5 s - .0 7 2 l?15*234s .4 6 1 *57 .234® •570

*23*765* '
•267 *,16*234* •5 2 4 . **67*234s .4 0 5

r 1 2 .7 6 5 4 s  *°63 

r 13 •7654s  ~*160  

*’2 3 .7 6 5 4 "  #1?2 

*12*7653?  # 0 7 6

* 1 4 .7653s  ~ * °55

r 2 4 .7 6 5 3 s

* 15 .  2346s ;

I ’l? '.2 3 4 6 S

r 57*2346s

r 16.23% 5s

*’1 7 ^ 345?

♦2 345 s  *?  62
P . IS* rm m & s  * .0 4 0  t o  ±« P S i_____ — ________

FIFTH PiiKTI^L CORKfc^TTOFS

* 1 2 .7 6 5 4 3 * * 1 4 .76532s  "•® 65 1'l6 .2 3 4 5 7 ? •371

r 1 3 i7 6 5 4 2 Z  " * 176 r 15•23467s  *181 3?1 7 .2 3 4 5 6 s ♦332

OP'* e* ra x im  J2 * .0 4 6  t o  * .0 5 2

IOTLTIPLE COBPJRATJGH
R.

1 .2 3 4 5 6 7;3 #689 LS .6 8 9 P . E . * i .028
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t h a n  t h e  oneo  fo u n d  f o r  t h o  1936-!?? c l a s s *

The n u l i i p l e  c o r r e l a t i o n  o f  *689 i n d i c a t e s  t h a t  t h e  

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

a b o u t  29$*  T h is  i s  a n  i n c r e a s e  o f  0  o v e r  t h e  fo rm u la  

p r e v io u s ly  found  • S v e ry  p l a u s i b l e  c o m b in a tio n  o f  s u b t e s t s  

w i t h  Q - an d  L - s c o r e s  w as t r i e d  t o  s e c u r e  a  b e t t e r  

c o r r e l a t i o n  th a n  t h e  on© fo u n d  by u s i n g  a l l  t h e  a u b t e a t s ,  

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

t i o n  h i g h e r  t h a n  .6 5 0 .  The p e r c e n t i l e  r a n k s  w ere  u s e d  i n ­

s t e a d  o f  raw  s c o r e s  i n  a  s e p a r a t e  c a l c u l a t i o n  o f  s im p le  

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

s c o r e s ,  b u t  t h e  c o e f f i c i e n t s  fo u n d  by  t h i s  m ethod  w ere  h o t  

a s  h ig h  a s  t h e  c u e s  g iv e n  i n  t h e  p r e v io u s  t a b l e *  Tho new 

p r e d i c t i o n  fo rm u la  f o r  t h e  s u b j e c t  i a t

Z j*  .G34Xg  -*025X 5  - . 015X4  + .941X3 + . 051X6  + . 0 4 5 ^  +*197*

STANDARD ERRORS OP iS f lM S i  AMD PARTIAL
x f i s a a ^ a  a t  u  y  j&r 1

1 . 2 3 4 5 6 7 S  *6 7  

2 . 1 3 4 5 6 7 s  1 *9 ^  

3 . 1 2 4 5 6 7 s  4 ‘ 6 3

i u i f . r f i .0  e .u a  i e t a w u u w i ,

4 . 1 2 3 5 6 7 s  2 *8 8  

5 . 1 2 3 4 6 7 s  2 *9 8  

6 . 1 2 3 4 5 7 s  4 * 8 5

t  UK i  . P.UH-'lfl A A iC.O

7 . 1 2 3 4 5 6 *

P * .4 5 2

b 1 2 . 3 4 5 6 7 S  • 0 3 if  

b 1 3 *2 4 5 6 ? * ” *0 2 5

~ * 0 1 5

b 1 5 . 2 3 4 6 7 *  ,o 4 1

b 1 6 . 2 3 4 5 7 s  * ° 5 1  

b 1 7 #2 3 4 5 6 s  # 0 4 5

C *  * 1 9 7
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The g r a d e s  f o r  a l l  t h e  s t u d e n t s  i n  t h e  c l a n s  w e re  

p r e d i c t e d  f rom  t h e  fo rm u la  and  th©  c o r r e l a t i o n  b e tw een  

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

* 625 , The a v e r a g e  p r e d i c t e d  g r a d e s  f o r  s tu d e n t s  who r e ­

c e iv e d  A n&B 3*74# f o r  B s tu d e n t s  i t  was 3*35* f o r  G s t u d e n t s  

i t  was 2*99* f o r  1> s t u d e n t s  i t  w as 2 .3 3 #  an d  f o r  F s t u d e n t s  

i t  w as 1 .8 4 .

The f o l lo w in g  t a b l e  shew s m ore c l e a r l y  th e  r e l a t i o n

b e tw ee n  th e  p r e d i c t e d  an d  a c t u a l  g r a d e s .  I t  i s  se e n  t h a t

COKFASISOH OF ACTUAL &W> PRrPICTFP GPAPiE 
IK INTRODUCTION TO HUDA&mSB. MSO FRKCHKZE, 1938-39*  

{Percentages based on to t a l s  fo r each p red ic ted  grade)

PRl-;i)ICT- 
m  GRABS ACTUAL GRABS

O . r 
1

B
1 .6 - 2  .5

0
2 *6 -3  .5

B
3*G-4*5_..

A
4*6—5*0

'A' 1 1,1' 
4 . 6 -

1
i i o o j e i .

i
3*6-4*5 .._

8
. (31M 1

11
..... ( 4 2 ^ ) .....

$
(2 7 ^ )  ... _

d  ■ 
2 * 6 -3 * 5

9
( l l g l

55
(665?)

*AO
......(2 2 3 0 ..... t i g )

B ...
1 .6 -2 * 5

.11 .... r , ,ug , 23 i$
I {3 0:11.... i m

F
0  - 1 .5

3
...(75iU  . ^ ( 2 M i ___

92 o f  164 (5 9 g ) r e c e iv e d  g r a d e s  p r e d i c t e d  f o r  them

59g  o f  t h e  s t u d e n t s  r e c e i v e d  th e  gzadeB  p r e d i c t e d  f o r  them* 

The p r e d i c t i o n s  w ere  e sp e c ia lly  good in  t h e  C ran g e #  s in c e  

55 ( 66%) o f  t h e s e  s t u d e n t s  r e c e iv e d  th o  g r a d e s  f o r e c a s t  f o r  

them * lo n e  o f  t h e  s t u d e n t s  w i th  p r e d i c t i o n s  b e t t e r  th a n  a 

C s c o re d  below  t h a t  m a rk . Only 4  (7%) o f  t h e  s t u d e n t s  w i th
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