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CHAPTER I

STATEMENT OF THE PROBLEM 

I n t r o d u c t i o n

B efo re  t h e  a d v e n t  o f  c r i t e r i o n - r e f e r e n c e d  t e s t s ,  d e c i 

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

p rogram  and i t s  r e l a t i o n s h i p  t o  t h e  t o t a l  c u r r i c u l u m  were 

b a s e d  upon n o r m - r e f e r e n c e d  t e s t s  w hich  have b een  s t a n d a r d  

f a r e  i n  o u r  e d u c a t i o n a l  i n s t i t u t i o n s  f o r  many y e a r s .  With 

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

r e g a r d i n g  t e s t s  have become more complex  due t o  t h e  e x i s t 

i n g  u n c e r t a i n t y  i n  many s i t u a t i o n s  a s  t o  w h e th e r  c r i t e r i o n -  

r e f e r e n c e d  t e s t s  s h o u ld  be u t i l i z e d  r a t h e r  t h a n  t h e  t r a d i 

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

P r o p o n e n t s  o f  c r i t e r i o n - r e f e r e n c e d  t e s t s ,  i n  p a r t i c u 

l a r ,  have l e d  "ca m p a ig n s "  t o  i n i t i a t e  c r i t e r i o n - r e f e r e n c e d  

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

grams o f  s t u d e n t  a s s e s s m e n t .  Such p r o m o t i o n a l  c am paigns  

im p ly  t h a t  i t  i s  p o s s i b l e ,  t h r o u g h  t h e  u se  o f  c r i t e r i o n -  

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

t i o n  t o  make v a l i d  e d u c a t i o n a l  d e c i s i o n s .  T h i s  s i t u a t i o n  

has  l e d  t o  c o n s i d e r a b l e  c o n f l i c t ,  a s  e v i d e n c e d  by r e c e n t  

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

s c e n e .

1
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On th e  n a t i o n a l  l e v e l  on M arch 2 2 , 1 9 7 3 t a s  r e p o r t e d  

i n  th e  C o n g r e s s io n a l  R e c o rd , M ary la n d 9s S e n a to r  B e a l l ,  who 

i s  a  member o f  th e  C om m ittee on L abor and P u b lic  W e lfa re , 

s t a t e d i

There  i s  a need  t o  improve o u r  t e c h n i q u e s  f o r  
t e s t i n g  r e a d i n g  a b i l i t y  and  a c h i e v e m e n t .
T he re  i s  a l r e a d y  some i n t e r e s t i n g  work g o in g  
on  a s  e v i d e n c e d  by  t h e  E d u c a t i o n a l  C c n m iss io n  
on  t h e  S t a t e s ’ n a t i o n a l  a s s e s s m e n t  o f  e d u c a 
t i o n a l  p r o c e s s e s ,  and a l s o  t h e  work i n  my 
S t a t e  on  c r i t e r i o n - r e f e r e n c e d  t e s t s  Cp. S 53733.

I n  a  r e p o r t  d a te d  A ugust 1 5 , 1973 from  th e  C om m ittee 

on E d u c a t io n  and L abo r t o  " E d u c a t io n  W r i te r s ,  E d u c a tio n  

A s s o c i a t i o n s ,  C h ie f  S t a t e  S ch o o l O f f i c e r s ,  and S choo l 

B oard M embers" c o n c e rn in g  th e  R ev ise d  E le m e n ta ry  and Secon

d a ry  E d u c a t io n a l  A c t, an  amendment was o f f e r e d  p r o v id in g  

f o r  T i t l e  I  fu n d s  to  be d i s t r i b u t e d  a c c o rd in g  to  e d u c a t io n a l  

d e p r i v a t i o n  a s  o pposed  to  th e  t r a d i t i o n a l  p o v e r ty  c r i t e r i a .  

The r e p o r t  i n d i c a t e d  t h a t  M in n e s o ta 's  R e p r e s e n ta t i v e  Quie 

had in t r o d u c e d  a b i l l  w h ich  w ould i d e n t i f y  e d u c a t io n a l  

d e p r i v a t i o n  th ro u g h  th e  u se  o f  c r i t e r i o n - r e f e r e n c e d  t e s t s .

I t  f u r t h e r  s t a t e d i

Under t h a t  p r o p o s a l ,  a  n a t i o n a l  sam ple t e s t  
w ould i d e n t i f y  c o n c e n t r a t i o n  o f  e d u c a t io n a l ly  
d e p r iv e d  c h i ld r e n  b e tw e en  th e  S t a t e s ,  and 
T i t l e  I  money w ould f o l lo w .  Then th e  S t a t e s  
w ould have t h e i r  own a s s e s s m e n ts  to  d i s t r i b u t e  
th e  money to  th e  l o c a l  s c h o o ls .  Quie i n s i s t e d  
on  th e  u se  o f  c r i t e r i o n - r e f e r e n c e d  t e s t s ,  
w h ich  m e asu re  a  c h i l d ' s  a t ta in m e n t  o f  s p e c i f i c  
g o a l s  i n  r e a d in g  and m a th , in s t e a d  o f  s t a n d a r d 
iz e d  n o rm - re f e r e n c e d  t e s t s ,  w h ich  com pare 
a c h ie v e m e n t b e tw e en  c h i ld r e n  Cp. 13 .

The su b co m m ittee  d id  n o t buy th e  c o m p le te  b i l l ,  b u t
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s e v e r a l  o f  th e  e le m e n ts  w ere i n c o r p o r a te d  i n  th e  ESEA

am endm ents, a s  i n d i c a t e d i

A n a t i o n a l  C om m ission was ap p ro v ed  to  f in d  o u t 
w h e th e r  i t  i s  p o s s i b l e  to  d i s t r i b u t e  T i t l e  I  
(m o n ie s ) b a se d  on p u p i l  p e rfo rm a n c e  on 
c r i t e r i o n - r e f e r e n c e d  t e s t s .  The co m m iss io n , 
i f  e n a c te d ,  w i l l  r e p o r t  back  M arch 3 1 , 1976
Cp . 13.

On th e  s t a t e  l e v e l ,  M ich ig an  S ta t e  S u p e r in te n d e n t  o f  

P u b lic  I n s t r u c t i o n  P o r te r  has in d i c a t e d  t h a t  i f  ESEA T i t l e  

I  fu n d s  ca n  be d i s t r i b u t e d  a c c o rd in g  to  th e  e d u c a t io n a l  

n ee d s  o f  s tu d e n t s  i n s t e a d  o f  p o v e r ty  l e v e l s ,  M ich ig an  w i l l  

be one o f  th e  f i r s t  s t a t e s  to  do s o .  As o f  1973» M ich ig an  

had a l r e a d y  tu r n e d  to  c r i t e r i o n - r e f e r e n c e d  t e s t s  f o r  i t s  

s t a t e  a s s e s s m e n t t e s t i n g  p ro g ram .

As has  b ee n  i n d i c a t e d ,  th e r e  i s  a g r e a t  am ount o f  

d e b a te  a t  a l l  l e v e l s  o f  th e  e d u c a t io n a l /g o v e r n m e n ta l  sc e n e  

c o n c e rn in g  th e  u se  o f  c r i t e r i o n - r e f e r e n c e d  and norm - 

r e f e r e n c e d  t e s t s .  U n f o r tu n a t e ly ,  l i t t l e  r e s e a r c h  in fo rm a 

t i o n  c o n c e rn in g  c r i t e r i o n - r e f e r e n c e d  t e s t s  i s  a v a i l a b l e  a t  

t h i s  tim e  to  a i d  e d u c a t io n a l  a n d /o r  g o v e rn m e n ta l l e a d e r s  

i n  m ak ing  v i t a l  t e s t i n g  d e c i s io n s  r e g a r d in g  an  e f f e c t i v e  

t e s t i n g  p rog ram  and i t s  r e l a t i o n s h i p  to  i n s t r u c t i o n a l  

p la n n in g .

The P roblem

The p u rp o s e  o f  t h i s  s tu d y  was to  d e te rm in e  w hat i n f o r 

m a tio n  ca n  be p ro v id e d  by c r i t e r i o n - r e f e r e n c e d  t e s t s  to  a id  

th e  e d u c a t io n a l  l e a d e r  in  m ak ing  i n s t r u c t i o n a l  d e c i s io n s .

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



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

i n f o r m a t i o n  p r o v i d e d  by th e  r e s u l t s  o f  a c r i t e r i o n -  

r e f e r e n c e d  t e s t  can  p r e d i c t  r e l a t i v e  p e r f o r m a n c e ,  i . e . ,  

a p p r o x i m a t e  g r a d e  e q u i v a l e n t ,  a s  i n d i c a t e d  on a norm- 

r e f e r e n c e d  t e s t .

For p u r p o s e s  o f  c l a r i t y ,  t h e  p ro b le m  s t a t e m e n t  i s  

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

p r o b le m s  r e l a t e d  to  t h e  p u r p o s e  o f  t h e  s t u d y i  (1 )  norm- 

r e f e r e n c e d  and c r i t e r i o n - r e f e r e n c e d  t e s t s ,  (2 )  d e c i s i o n 

m aking  and t e s t i n g ,  and  (3 )  i n t e r p r e t a t i o n  o f  t e s t  r e s u l t s .

P rob lem s o f  norm- r e f e r e n c e d  and 
c r i t e r i o n - r e T e r e n c e d  t e s t s

A side  from t h e  n a t i o n a l  and  s t a t e  p o l i t i c a l / e d u c a t i o n a l  

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

d e c i s i o n s  c o n c e r n i n g  t h e  u se  o f  t e s t s .  N o r m - r e f e r e n c e d  

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

a n d / o r  g ro up  o f  p e r s o n s  p e r f o r m s  i n  r e l a t i o n  t o  a com parab le  

p o p u l a t i o n .  Whereas i n f o r m a t i o n  p r o v i d e d  by n o r m - r e f e r e n c e d  

t e s t s  i s  u s e f u l ,  a nee d  c o n t i n u e s  t o  e x i s t  f o r  a d d i t i o n a l  

k i n d s  o f  d e s c r i p t i v e  i n f o r m a t i o n .  Knowing how an  i n d i v i d 

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

i n f o r m a t i v e ,  b u t  p r o v i d e s  l i t t l e  i n f o r m a t i o n  a s  t o  what  

s p e c i f i c  s k i l l s  have b ee n  m a s t e r e d  i n  a  p a r t i c u l a r  s u b j e c t  

o r  a r e a .

T h u s ,  w i t h  t h e  c u r r e n t  em p h as i s  on  g o a l s  and  s p e c i f i c  

o b j e c t i v e s  r e l a t i n g  t o  v a r i o u s  s u b j e c t s ,  i n d i v i d u a l i z a t i o n
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v i a  i n s t r u c t i o n a l  sy s te m s  ( s u c h  a s  I n d i v i d u a l l y  P r e s c r ib e d  

I n s t r u c t i o n ) , and  ta x o n o m ie s  o f  l e a r n i n g ,  c r i t e r i o n -  

r e f e r e n c e d  t e s t s  have become a r e a l i t y .  T hrough th e  u se  

o f  c r i t e r i o n - r e f e r e n c e d  t e s t s ,  i t  i s  now p o s s i b l e  to  d ia g 

n o se  th e  s t r e n g t h s  and  w ea k n e sse s  o f  i n d i v id u a l s  and c l a s s e s  

r e g a r d i n g  s p e c i f i c  s k i l l s  n eed ed  to  be m a s te r e d ;  b u t com

p a r i n g  th e  r e l a t i v e  s ta n d in g  o f  an  in d i v id u a l  a n d /o r  c l a s s  

w ith  a  c o m p arab le  p o p u la t io n  assum es th e  u se  o f  d a t a  p r o 

d uced  th ro u g h  th e  a d m i n i s t r a t i o n  o f  a  n o r m - r e f e r e n c e d  t e s t .

P rob lem s c o n c e r n in g  d e c i s io n 
m ak ing  "and t e s t i n g

G a rv in  (1970 ) s t a t e s  t h a t  th e  u l t im a te  p u rp o se  o f  

m e asu rem en t i s  " to  in fo rm  d e c is io n -m a k in g "  w h ic h , o f  c o u r s e ,  

w ould a i d  th e  e d u c a t io n a l  l e a d e r  i n  m ak ing  th e  b e s t  p o s s i b l e  

d e c i s io n s .  Many o f  t h e s e  d e c i s io n s  r e l a t e  to  th e  i n s t r u c 

t i o n a l  p r o c e s s  i t s e l f .  In  f a c t ,  K a tz  (1972 ) n o te s  t h a t  one 

g e n e r a l  p u rp o se  o f  t e s t i n g  i s  " to  im prove i n s t r u c t i o n , "  

in v o lv in g  f i v e  " in t e r m e d i a te "  p u rp o s e s  o f  t e s t i n g  a s  f o l 

low s i (1 )  p la c e m e n t ,  (2 ) d i a g n o s i s ,  (3 ) a s s e s s m e n t ,  ( k )  

p r e d i c t i o n ,  and (5 )  e v a lu a t i o n  (p .  1 7 6 ) .  I n  an  a t te m p t  to  

f u r t h e r  c l a r i f y  th e  f u n c t io n s  o f  th e  a b o v e - s t a te d  " i n t e r 

m e d ia te "  p u rp o s e s  o f  t e s t i n g  a s  c i t e d  by K a tz , e a c h  w i l l  

be d i s c u s s e d .

P lac em en t r e f e r s  to  p l a c in g  s tu d e n t s  i n  r e l a t i o n  to  

one a n o th e r  i n  v a r io u s  g ro u p s  ( s e l e c t i o n )  a n d , a l s o ,  to  

p l a c in g  a  s tu d e n t  a t  an  a p p r o p r i a t e  l e v e l  i n  an  i n s t r u c -
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t i o n a l  s e q u en ce  o f  c o n te n t  in  a  s u b j e c t .  F or ex am p le i

1 . P la c in g  s tu d e n t s  i n  p a r t i c u l a r  c l a s s e s ,  
s e c t i o n s ,  r e a d i n g  g ro u p s , i n s t r u c t i o n a l  
g ro u p s ,  and  r e m e d ia l  g ro u p s .

2 . P la c in g  a  s tu d e n t  in  m a t e r i a l s  and m ethods 
a p p r o p r i a t e  to  "w here he i s "  i n  r e g a r d  to  
h i s  own s k i l l s  and  d ev e lo p m en t i n  a  p a r t i 
c u l a r  s u b je c t  ( c o n t e n t )  a r e a ,  i r r e s p e c t i v e  
o f  w here h i s  f e l lo w  s tu d e n t s  may be fu n c 
t i o n i n g .

As can  be n o te d ,  p la c e m e n t may in c lu d e  b o th  r e l a t i v e  com

p a r i s o n s  o f  p e r s o n s  ( i n t e r - p e r s o n  c o m p a ris o n s )  a n d /o r  a 

c o m p a riso n  o f  o n e 's  own dev e lo p m en t w ith  r e s p e c t  t o  th e  

c o n te n t  o f  a  s u b je c t  ( i n t r a - p e r s o n  c o m p a r is o n ) . A ls o , su ch  

p la c e m e n ts  may be made w i th in  a c la s s ro o m  a s  w e ll  a s  w i th in  

a  s c h o o l .

D ia g n o s is  in v o lv e s  a n a ly z in g  in  d e p th  th e  s t r e n g t h s  

and w e ak n esse s  o f  p a r t i c u l a r  s tu d e n t s  i n  r e g a r d  to  t h e i r  

s k i l l s ,  k n o w led g e , and s t y l e  o f  l e a r n i n g .  The te rm  c a n  

a l s o  a p p ly  to  d ia g n o s in g  th e  n ee d s  o f  a  w hole c l a s s  and  

th e  i n d i v i d u a l  n e e d s  w i th in  a c l a s s .

A ssessm en t in v o lv e s  m e a s u r in g  th e  e f f e c t i v e n e s s  o f  a  

t e a c h in g  m ethod  o r  t r e a t m e n t ,  and  ca n  be u t i l i z e d  to  i n d i 

c a te  th e  am ount o f  s tu d e n t  g ro w th  and d e v e lo p m e n t.

P r e d i c t i o n  u t i l i z e s  m easu rem en t f o r  th e  p u rp o se  o f  

f o r e c a s t i n g  an  i n d i v i d u a l 's  f u t u r e  p e rfo rm a n c e  on th e  b a s i s  

o f  t e s t  r e s u l t s .

E v a lu a t io n  ( a c c o r d in g  to  K a tz ) in v o lv e s  th e  u se  o f  

t e s t s  to  com pare one s c h o o l  w ith  o th e r  co m p arab le  s c h o o ls .

I t  i n d i c a t e s  a  b ro a d e r  u sag e  o f  t e s t  r e s u l t s  th a n  th e  f o u r
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p u rp o s e s  m e n tio n e d  p r e v i o u s l y .

A cc o rd in g  to  K a tz  (1 9 7 2 ) ,  a l l  o f  th e  above p u rp o s e s  

in v o lv e  c o m p a riso n s  o f  some k in d .  The v a r i o u s  c o m p ariso n s  

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

t e s t s  w ould be a p p r o p r i a t e  f o r  some o f  th e  above p u rp o s e s ,  

w h ile  n o r m - r e f e r e n c e d  t e s t s  w ould be more s u i t a b l e  f o r  

o t h e r s .  C u r r e n t ly ,  i t  i s  n e c e s s a r y  to  u se  n o rm -re fe re n c e d  

t e s t s  to  o b t a in  in f o r m a t io n  f o r  d e c i s io n s  r e l a t i n g  to  

p la c e m e n t ,  d i a g n o s i s ,  a s s e s s m e n t ,  p r e d i c t i o n ,  and e v a lu a 

t i o n .  C r i t e r i o n - r e f e r e n c e d  t e s t s  a r e  n e c e s s a r y ,  how ever, 

and  a r e  c u r r e n t l y  b e in g  u se d  to  o b t a in  s p e c i f i c  in f o r m a t io n  

n ee d ed  in  d e c i s io n s  in v o lv in g  p la c e m e n t ( o f  th e  s tu d e n t  in  

m a t e r i a l s  and  m e thods a p p r o p r i a t e  to  h i s  own s k i l l s  and 

d ev e lo p m en t i n  a  p a r t i c u l a r  s u b j e c t ) ,  d i a g n o s i s ,  a s s e s s 

m e n t, a n d , to  a  l i m i t e d  e x t e n t ,  e v a lu a t i o n .

P rob lem s c o n c e rn in g  i n t e r 
p r e t !  n g ~ te s t  r e s u l t s

As th e  s i t u a t i o n  e x i s t s  to d a y ,  th e  e d u c a t io n a l  l e a d e r  

o f  th e  197 0 ' s  w i l l  have to  be th o ro u g h ly  f a m i l i a r  w ith  b o th  

c r i t e r i o n -  and  n o rm - r e f e r e n c e d  t e s t s  so d e c i s io n s  ca n  be 

made a s  to  when e a c h  ty p e  s h o u ld  be u se d  and f o r  w hat p u r 

p o s e s  . In  a d d i t i o n ,  p e r s o n s  i n  e d u c a t io n  w i l l  n eed  to  

become s o p h i s t i c a t e d  i n  th e  i n t e r p r e t a t i o n  o f  c r i t e r i o n -  

r e f e r e n c e d  t e s t s ,  a s  e v id e n c e d  by th e  f o l l o w in g  p ro b le m i

On th e  f o u r th - g r a d e  1 9 7 3 -7 ^  M ich ig an  E duca
t i o n a l  A ssessm en t Program  ( c r i t e r i o n - r e f e r e n c e d
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t e s t ) , a  s tu d e n t  m is s e d  th e  f o l l o w in g  r e a d in g  
o b j e c t i v e ,  w h ich  i s  n o t  e x c lu s iv e l y  a  f o u r t h -  
g ra d e  s k i l l  i " I n d i c a t e  a u t h o r 's  p u rp o s e ."
T h is  i s  a l l  th e  in f o r m a t io n  a v a i l a b l e ,  so one 
m ust a s k  s e v e r a l  q u e s t i o n s  c o n c e rn in g i

1 . T e s t  r e s u l t s

a .  I s  th e  s tu d e n t  r e a l l y  u n a b le  to  id e n 
t i f y  th e  a u t h o r 's  p u rp o s e ?

b . Was th e  m a t e r i a l  to o  d i f f i c u l t  f o r  h im / 
h e r  to  r e a d  a n d , t h e r e f o r e ,  i t  was 
m isse d ?

c .  Was th e  s tu d e n t  n o t f e e l i n g  w e l l ,  n o t 
f o c u s in g  on th e  t a s k ,  e t c . ?

2 . I m p l ic a t io n s  f o r  i n s t r u c t i o n

a .  What m a t e r i a l s  a r e  a p p r o p r i a t e  f o r  
i n s t r u c t i o n ?

b . S hou ld  th e  s tu d e n t  c o n t in u e  u s in g  
f o u r th - g r a d e  r e a d i n g  m a t e r i a l s  and  
work on i d e n t i f y i n g  th e  a u t h o r 's  p u r 
p o se?

c .  S ho u ld  th e  s tu d e n t  be g iv e n  e a s i e r  
m a t e r i a l s  and  th e n  d e te rm in e  i f  th e  
s tu d e n t  h as  p a r t i c u l a r  d i f f i c u l t y  w ith  
t h i s  s p e c i f i c  s k i l l ?

T h u s , w ith  th e  u se  o f  c r i t e r i o n - r e f e r e n c e d  t e s t s ,  one 

has  th e  a d v a n ta g e  o f  h a v in g  r e s u l t s  r e p o r t e d  by s p e c i f i c  

s k i l l s  b u t l a c k s  th e  g ra d e  l e v e l  s c o r e s  w hich  co u ld  be u s e 

f u l  in  th e  i n t e r p r e t a t i o n  o f  th e  t e s t  r e s u l t s  and in  su p 

p ly i n g  th e  a p p r o p r i a t e  l e v e l  o f  m a t e r i a l s  to  th e  s t u d e n t .

N itko  (1970 ) s t a t e s  t h a t  " u n d e r  c e r t a i n  c i r c u m s ta n c e s  

b o th  c r i t e r i o n - r e f e r e n c e d  in f o r m a t io n  and  n o r m - r e f e r e n c e d  

in f o r m a t io n  a r e  need ed  to  make a  b ro a d  i n t e r p r e t a t i o n  o f  

an  i n d i v i d u a l 's  t e s t  p e r fo rm a n c e  Cp. 8 3." O th e r  a u th o r s  

(E b e l ,  1 9 7 0 1 F la n a g a n , 1951? G la s e r ,  1973) a l s o  n o te  t h i s ,
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b u t  t h i s  would  r e s u l t  i n  t h e  n e c e s s i t y  o f  g i v i n g  b o t h  a 

c r i t e r i o n - r e f e r e n c e d  and a n o r m - r e f e r e n c e d  t e s t .  I n  t h e  

l i g h t  o f  c u r r e n t  c r i t i c i s m  c o n c e r n i n g  t h e  " o v e r t e s t i n g "  o f  

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

h ow ever ,  i t  would seem i n a d v i s a b l e  and h i g h l y  u n r e a l i s t i c  

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

r e f e r e n c e d  t e s t  be g i v e n  to  g r o u p s  o f  s t u d e n t s  i n  o r d e r  to  

o b t a i n  a l l  t h e  i n f o r m a t i o n  n ee d ed  f o r  e f f e c ' i v e  i n s t r u c 

t i o n a l  p l a n n i n g  and p l a c e m e n t .

T h e r e f o r e ,  i f  c r i t e r i o n - r e f e r e n c e d  t e s t s  c o u l d  a l s o  

r e p o r t  how a p a r t i c u l a r  p e r s o n  a n d / o r  c l a s s  o r  g ro up  o f  

p e r s o n s  p e r f o r m e d  i n  r e l a t i o n  t o  a co m p arab le  p o p u l a t i o n  

a s  i n  n o r m - r e f e r e n c e d  t e s t s ,  would i t  n o t  be p o s s i b l e  t o  

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

by  c r i t e r i o n - r e f e r e n c e d  t e s t s ?  The p u r p o s e  o f  t h e  s t u d y  

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

s i b l e ,  t e s t i n g  c o u l d  be f a r  more e f f e c t i v e  and e f f i c i e n t  

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

be u t i l i z e d  i n  d e c i s i o n s  o f  i n s t r u c t i o n a l  management i n v o l v 

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

u a t i o n .  Thus , i f  n o r m - r e f e r e n c e d  t e s t  i n f o r m a t i o n  c o u l d  

be p r e d i c t e d  from a c r i t e r i o n - r e f e r e n c e d  t e s t ,  i t  would 

have e x t e n s i v e  u t i l i t y  and  v a l u e  i n  t h e  i n s t r u c t i o n a l  

d e c i s i o n - m a k i n g  p r o c e s s .

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



Q u e s tio n s

10

A c c o rd in g  to  F ry m ie r ( 1 9 7 2 ) , Combs h as  s t a t e d  t h a t  

"m e a s u r in g  w hat we know how to  m e asu re  i s  no s u b s t i t u t e  

f o r  m e a s u r in g  w hat we need  to  m easu re  f p .  v 3 ."  I f  t e s t i n g  

i s  g o in g  to  be one o f  o u r  p r o f e s s i o n a l  m eans a s  o p p o sed  to  

b e in g  " l e g i t i m i z e d  a s  e d u c a t io n a l  ends  Cp. v 3 ,"  th e n  a  con

s t a n t  s e a r c h  f o r  th e  im provem ent o f  t e s t i n g  c o n c e p ts  and 

p ro c e d u re s  m ust c o n t in u e .  T hus, t h i s  s tu d y  was an  i n i t i a l  

e n d e a v o r  i n  t h a t  d i r e c t i o n  in  w hich  th e  r e l a t i o n s h i p  b e tw een  

c r i t e r i o n - r e f e r e n c e d  t e s t s  and n o rm -re fe re n c e d  t e s t s  was 

e x p lo r e d .  More s p e c i f i c a l l y ,  th e  p u rp o s e s  o f  t h i s  s tu d y  

w ere to  i n v e s t i g a t e  th e  fo l lo w in g  q u e s t i o n s i

1 . What i s  th e  r e l a t i o n s h i p  b e tw e en  norm - 
r e f e r e n c e d  t e s t s  and  c r i t e r i o n - r e f e r e n c e d  
t e s t s  w ith  r e s p e c t  t o  p r e d i c t i n g  s tu d e n t  
p e r fo rm a n c e  s c o r e s  o r  g ra d e  e q u i v a l e n t s  a s  
in d i c a t e d  on a n o rm -re fe re n c e d  t e s t ?

2 . What i s  th e  r e l a t i o n s h i p  b e tw e en  s c o r e s  on 
n o rm - re f e r e n c e d  t e s t s  and c r i t e r i o n -  
r e f e r e n c e d  t e s t s  f o r  ( a )  f o u r t h -  and  
s e v e n th -g ra d e  s t u d e n t s ,  (b ) b la c k  s tu d e n t s  
and  w h ite  s t u d e n t s ,  and ( c )  m ale and  
fe m a le  s tu d e n t s ?

3 . What in f o r m a t io n  ca n  th e  c r i t e r i o n -  
r e f e r e n c e d  t e s t  p ro v id e  e d u c a t io n a l  d e c i 
s io n  m akers  i n  d e c i s io n s  p e r t a i n i n g  to  
p la c e m e n t ,  d i a g n o s i s ,  a s s e s s m e n t ,  p r e d i c 
t i o n ,  and  e v a lu a t io n ?

D e f i n i t i o n  o f  Terms

The f o l lo w in g  d e f i n i t i o n s  w ere u sed  to  s p e c i f i c a l l y  

d e l i n e a t e  te rm s  u sed  th ro u g h o u t  th e  s tu d y i
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C r i t e r i o n - r e f e r e n c e d  t e s t i  A t e s t  w hich  
p r o v id e s  in f o r m a t io n  i n  te rm s  o f  s p e c i f i c  
b e h a v io r s  m a s te r e d  by an  exam inee  w ith o u t 
r e f e r e n c e  to  th e  p e r fo rm a n c e  o f  o th e r  
p u p i l s .

2 . N o rm -re fe re n c e d  t e s t i  A t e s t  w h ich  p r o 
v id e s  in f o r m a t io n  in  te rm s  o f  a  p e r s o n 's  
r e l a t i v e  s ta n d i n g  i n  r e l a t i o n  to  an  id e n 
t i f i a b l e  norm g ro u p .

O r g a n iz a t io n  o f  th e  R ep o rt

The p u rp o s e  o f  C h a p te r  I has b een  to  s t a t e  th e  p ro b 

lem  and i t s  s i g n i f i c a n c e ,  p r e s e n t  th e  q u e s t i o n s  f o r  in v e s 

t i g a t i o n ,  d e f in e  e s s e n t i a l  te r m s ,  and  o u t l i n e  th e  o r g a n i

z a t io n  o f  th e  r e p o r t  f o r  th e  r e a d e r .

C h a p te r  I I  in c lu d e s  d i s c u s s io n s  o f  th e  h i s t o r y  and 

d ev e lo p m en t o f  c r i t e r i o n - r e f e r e n c e d  t e s t s ,  c h a r a c t e r i s t i c s  

o f  c r i t e r i o n - r e f e r e n c e d  t e s t s ,  c h a r a c t e r i s t i c s  o f  norm - 

r e f e r e n c e d  t e s t s ,  d i s t i n c t i o n s  b e tw e en  norm - and c r i t e r i o n -  

r e f e r e n c e d  t e s t s ,  and  th e  u t i l i t y  o f  g ra d e  e q u i v a le n t  

s c o r e s .

C h a p te r  I I I  c o n s i s t s  o f  a  b r i e f  r e v ie w  o f  th e  p ro b le m , 

th e  p o p u la t io n  and  sa m p le , in s t r u m e n ta t i o n ,  p r o c e d u r e s ,  and 

m ethod o f  d a t a  a n a l y s i s  u sed  i n  th e  s tu d y .

C h a p te r  IV c o n t a in s  a  d e s c r i p t i o n  and a n a l y s i s  o f  d a t a  

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

C h a p te r  V c o n c lu d e s  th e  s tu d y  w ith  a  summary o f  th e  

s tu d y  and  p r e s e n t a t i o n  o f  c o n c lu s io n s ,  im p l i c a t i o n s ,  and  

re c o m m e n d a tio n s .
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CHAPTER I I

REVIEW OF THE LITERATURE

The l i t e r a t u r e  r e l a t e d  t o  t h e  p ro b le m  i d e n t i f i e d  i n  

C h a p t e r  I  i s  d i v i d e d  i n t o  f i v e  s e c t i o n s i  (1 ) t h e  h i s t o r y  

and d e v e lo pm en t  o f  c r i t e r i o n - r e f e r e n c e d  t e s t s ,  (2 )  c h a r a c 

t e r i s t i c s  o f  c r i t e r i o n - r e f e r e n c e d  t e s t s ,  (3 )  c h a r a c t e r i s 

t i c s  o f  n o r m - r e f e r e n c e d  t e s t s ,  ( ^ )  d i s t i n c t i o n s  be tw een  

norm- and  c r i t e r i o n - r e f e r e n c e d  t e s t s ,  and  (5 )  u t i l i t y  o f  

g r a d e  e q u i v a l e n t  s c o r e s .

A l th o u g h  t h e  h i s t o r y  o f  t h e  f i r s t  w r i t t e n  t e s t s  a r e  

a t t r i b u t e d  t o  t h e  C h in e se  a s  e a r l y  a s  1000 B .C . ,  i n  Amer ica  

t h e  f i r s t  r e c o r d e d  i n s t a n c e  o f  w r i t t e n  e x a m i n a t i o n s  was i n  

18^5 i n  B o s to n .  They were g i v e n  w i t h  t h e  i n t e n t i o n  o f  

r e f u t i n g  t h e  c h a r g e s  o f  Horace Mann, S e c r e t a r y  o f  t h e  Mas

s a c h u s e t t s  S t a t e  Board o f  E d u c a t i o n ,  t h a t  academ ic  weak

n e s s e s  e x i s t e d  i n  t h e  s c h o o l s .  The t e s t s  " p ro v e d "  t h a t  

M ann 's  c h a r g e s  were j u s t i f i e d  ( N u n n a l l y ,  1972 ,  p p .  1 3 - 1 ^ ) •

I n  t h e  t w e n t i e t h  c e n t u r y ,  a s  t h e  d eve lo pm en t  i n  mea

su rem e n t  i n  p s y c h o lo g y  o c c u r r e d  and t e s t s  were d e v i s e d  t o  

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

m i l i t a r y  d u r i n g  World War I I ,  e d u c a t i o n a l  t e s t i n g  a l s o  

d e v e lo p e d .  I n  1923 ,  t h e  S t a n f o r d  A ch ie vement T e s t — w hich  

was t h e  f i r s t  s t a n d a r d i z e d  a c h ie v e m e n t  b a t t e r y — was pub

l i s h e d ,  and r e v i s i o n s  o f  t h a t  t e s t  a r e  s t i l l  b e i n g  used

12
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t o d a y  ( N u n n a l l y ,  1972 ,  p .  1 7 ) .

13

H i s t o r y  and Developmen t o f  C r i t e r i o n -  
R e f e r e n c e d  T e s t s

C r i t e r i o n - r e f e r e n c e d  m e a s u r e s  have b ee n  i n  e x i s t e n c e  

f o r  many y e a r s  and  a r e  n o t  n e c e s s a r i l y  a new d e v e lo p m e n t ,  

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

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

( 1 9 7 0 ) i

C o n tra ry  t o  th e  im p re s s io n  t h a t  e x i s t s  i n  some 
q u a r t e r s ,  c r i t e r i o n - r e f e r e n c e d  m easu rem en ts  a r e  
n o t  a r e c e n t  dev e lo p m en t t h a t  m odern te c h n o lo g y  
has made p o s s i b l e  and t h a t  e f f e c t i v e  e d u c a t io n  
r e q u i r e s  Cp. 8 3.

Dav is  (1 971 ) a l s o  a c kn o w led g es  t h a t  s i n c e  " t im e  imme

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

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

t e s t s  w hich  m e as u re  a s t u d e n t ' s  p e r f o r m a n c e  a g a i n s t  a c r i 

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

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

In  1864 . . . Chadwick w ro te  t h a t  t h e  R eve ren d  
George F i s h e r  had p r e p a r e d  a  book c a l l e d  t h e  
S c a l e  Book, "w h ich  c o n t a i n s  t h e  numbers  a s s i g n e d  
to  e a c h  d e g r e e  o f  p r o f i c i e n c y  i n  t h e  v a r i o u s  
s u b j e c t s  o f  e x a m i n a t i o n  . . . The n u m e r i c a l  
v a l u e s  f o r  s p e l l i n g  . . . a r e  made to  depend 
upon t h e  p e r c e n t a g e  o f  m i s t a k e s  i n  w r i t i n g  
from d i c t a t i o n  s e n t e n c e s  from works  s e l e c t e d  
f o r  t h e  p u r p o s e ,  ex am ples  o f  which  a r e  c o n 
t a i n e d  i n  t h e  ' S c a l e  Book' i n  o r d e r  t o  p r e s e r v e  
t h e  same s t a n d a r d  o f  d i f f i c u l t y "  Cp. 43 .

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

T h o r n d ik e  ( 1 9 1 3 ) * i n  The O r i g i n a l  Mature o f  Man, Educa

t i o n a l  P s y c h o l o g y , c o n c e r n i n g  some o f  h i s  n o t i o n s  r e l a t i n g
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t o  t h e  u se  o f  c r i t e r i o n - r e f e r e n c e d  m e a s u r e s .  T h o rn d ike  

w r o te  i

D u r in g  t h e  l a s t  t h i r t y  y e a r s  t h e r e  has  b ee n  a 
v e r y  s t r o n g  movement f rom d e t a i l e d  t o  c r u d e  
r e c o r d s  o f  a c h i e v e m e n t ,  and  from p u b l i c i t y  to  
s e c r e c y  . . . .  The r e a s o n s  a l l e g e d  f o r  t h e  
change have b ee n  t h a t  d e t a i l e d  g r a d e s  and pub
l i c i t y  e n c o u ra g e  a  p u p i l  t o  work f o r  " m a r k s , "  
and f o r  e x c e l l e n c e s  i n  t h e  s e n s e  o f  e x c e l l i n g  
o t h e r s ,  i n s t e a d  o f  f o r  k now ledge o r  po w er ,  and 
f o r  e x c e l l e n c e  i n  t h e  s e n s e  o f  im provement 
. . . .  I n  my o p i n i o n  t h e  change was an  
e x t r e m e l y  w a s t e f u l  way o f  a v o i d i n g  one e v i l  by 
t h e  u n n e c e s s a r y  s a c r i f i c e  o f  a l l  i t s  a t t e n d a n t  
g oo d s .

S cho o l  m arks  f u n c t i o n e d  a s  a m easu re  o f  s u p e r i 
o r i t y  and i n f e r i o r i t y  am ongst p u p i l s ,  and o f  
l i t t l e  e l s e .  A p u p i l  who made e x c e l l e n c e  an  
aim o f  h i s  s c h o o l  work was e n c o u ra g e d  by  e v e r y  
f e a t u r e  o f  t h e  s c h o o l ' s  m e asu rem en ts  o f  h i s  
work t o  t h i n k  o f  e x c e l l e n c e  a s  e x c e l l i n g  
o t h e r s — r e l a t i v e  a c h i e v e m e n t - o u t d o i n g  someone 
e l s e . F in d in g  t h a t  p u p i l s  d id  s o ,  and  b e i n g  
r i g h t l y  s u s p i c i o u s  o f  t h i s  g r o s s  fo rm o f  em ula 
t i o n  a s  an  end i n  e d u c a t i o n ,  s c h o o l  o f f i c e r s  
to o k  t h e  e a s y ,  b u t  w a s t e f u l ,  way o f  d e p r i v i n g  
th e  p u p i l  o f  any  s av e  t h e  v a g u e s t  know ledge o f  
h i s  a c h ie v e m e n t .  To k ee p  him from f o c u s s i n g  
h i s  a t t e n t i o n  upon h i s  a c h ie v e m e n t  i n  co m p a r i 
son  w i t h  h i s  f e l l o w  s t u d e n t s '  a c h i e v e m e n t s ,  
t h e y  k e p t  from him any  d e t a i l e d  r e c o r d  w h a ts o 
e v e r  o f  h i s  a c h i e v e m e n t .

To work f o r  m ark s  i s  n o t  i n t r i n s i c a l l y  bad .
I f  t h e  m arks  a r e ,  a s  t h e y  s h o u ld  b e ,  c o r r e c t  
m e a s u r e s  o f  e i t h e r  t h e  amount o f  k n o w led g e ,  
p ow er ,  a p p r e c i a t i o n  and s k i l l  a t t a i n e d  o r  t h e  
amount o f  p r o g r e s s  made,  t o  work f o r  marks  
means  s im p l y  t o  work f o r  k n o w le d g e ,  pow er , 
i n c r e a s e  i n  know le dge  and power and t h e  l i k e  
a s  r e c o g n i z e d  and m e a s u r e d .  The d e t a i l e d  
n a t u r e  and  t h e  r e p o r t  t o  t h e  i n d i v i d u a l  o f  h i s  
s c h o o l  m ark s  were n o t  v i c e s  o f  t h e  o l d  s y s t e m .
I t s  v i c e  was i t s  r e l a t i v i t y  and i n d e f i n i t e 
n e s s — t h e  f a c t  a l r e a d y  d e s c r i b e d  t h a t  a  g iv e n  
mark d i d  n o t  mean an y  d e f i n e d  amount o f  know
l e d g e ,  o r  p ow er ,  o r  s k i l l — so t h a t  i t  was 
bound to  be u s ed  f o r  r e l a t i v e  a c h ie v e m e n t  
o n l y .
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S u p p o se , f o r  e x a m p le , t h a t  i n s t e a d  o f  th e  t r a 
d i t i o n a l  " 8 9 " s  o r  "g o o d "s  a  p u p i l  had r e c o r d s  
o f  j u s t  how many t e n - d i g i t  a d d i t i o n s  he c o u ld  
com pute c o r r e c t l y  i n  f i v e  m i n u te s , o f  j u s t  how 
d i f f i c u l t  a  p a s s a g e  he c o u ld  t r a n s l a t e  c o r 
r e c t l y  a t  s i g h t ,  and  o f  how lo n g  i t  r e q u i r e d ,  
and  th e  l i k e .  He c o u ld ,  o f  c o u r s e ,  s t i l l  com
p a re  h im s e lf  w ith  o t h e r s ,  b u t he w ould n o t be 
c o m p e lle d  to  do s o . He c o u ld  be e n c o u ra g e d , 
i n s t e a d ,  to  com pare h i s  p r e s e n t  a c h iev em en t 
w ith  l a s t  m o n th 's ,  to  b e a t  h i s  r e c o r d ,  o r  th e  
r e c o r d  f o r  an  a v e ra g e  t e n - y e a r - o l d  . . . .

R iv a l r y  w i th  o n e 's  own p a s t  and  w ith  a  " b o g e y ,"  
o r  a c c e p te d  s t a n d a r d ,  i s  e n t i r e l y  f e a s i b l e ,  
once  we have a b s o lu t e  s c a l e s  f o r  e d u c a t io n a l  
a c h ie v e m e n t co m p arab le  to  th e  s c a l e s  f o r  th e  
sp e e d  a t  w h ich  one ca n  ru n  o r  th e  h e ig h t  to  
w h ich  one ca n  jum p. Such s c a l e s  a r e  b e in g  con 
s t r u c t e d  Cpp. 286 - 287J .

In  t h i s  d i s c u s s io n  T h o rn d ik e  r e f e r r e d  to  a  c la s s ro o m  

e x p e rim e n t i n  w h ich  K irb y  fo u n d  t h a t ,  by r e p o r t i n g  to  ea ch  

f i f t h - g r a d e  s tu d e n t  h i s  a b s o lu t e  ac h ie v e m e n t on "m easu red  

t e s t s  i n  a d d i t i o n "  and th e n  g iv i n g  th e  s tu d e n t  60 m in u te s  

o f  d r i l l ,  th e  r e s u l t s  w ere "an  im provem ent o f  o v e r  50 p e r 

c e n t  i n  sp e e d  w ith  a s l i g h t  g a in  i n  a c c u ra c y  a s  w e ll  

Cp. 2 8 8 3 ."  In  d e s c r i b in g  th e  m ethod  u s e d , K irb y  (1913 ) 

n o te d i

The c h i l d r e n  w ere t o l d  t h a t  t h e i r  i n d i v id u a l  
im provem ent was to  be m e asu red  and th e y  w ere 
shown t h a t  no m a t te r  how low  o r  h ig h  t h e i r  
p r e s e n t  r e c o r d  t h e i r  f i n a l  s t a n d i n g  w ould be 
d e te rm in e d  by th e  am ount o f  g a in  m ade. They 
w ere shown t h a t  i t  was n o t p r i m a r i l y  a  con 
t e s t  among in d i v i d u a l s  o f  th e  c l a s s ,  b u t an  
e f f o r t  on th e  p a r t  o f  ea c h  one to  s u r p a s s  h i s  
own p r e v io u s  r e c o r d .  The c h i l d r e n  w ere e n c o u r
ag ed  to  com pare t h e i r  l a s t  r e c o r d  w ith  t h e i r  
own p r e v io u s  r e c o r d s ,  and a t  t im e s  th e  s c o r e s  
w ere r e a d  to  them  i n  su c h  a  way a s  to  i n d i c a t e  
g a in s  m ade. A h y p o th e t i c a l  c u rv e  was draw n 
upon th e  b o a rd  to  i n d i c a t e  th e  a s c e n t  t h a t
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would r e s u lt  from supposed g a in s , as w e ll as 
to show them how to keep th e ir  own in d iv id u a l 
curves Cp. 83.

A p p ro x im a te ly  a  d ecade a f t e r  T h o rn d ik e  o f  Colum bia

U n iv e r s i t y  w ro te  h i s  n o t io n s  c o n c e rn in g  c r i t e r i o n - r e f e r e n c e d

m e a s u re s ,  M o rr is o n  o f  th e  U n iv e r s i t y  o f  C hicago d e v e lo p e d

h is  m ethod  o f  t e a c h in g  b a se d  on m a s te ry  l e a r n i n g .  E b e l

(1 9 7 0 ) ,  in  d i s c u s s in g  M o r r is o n 's  m ethod  o f  t e a c h in g ,

d e s c r i b e s  i t  a s  f o l l o w s  1

M o rr is o n  . . . d e v e lo p e d  and p o p u la r iz e d  a 
m ethod  o f  t e a c h in g  b a s e d  on th e  m a s te ry  o f  
" a d a p ta t i o n s "  o f  u n d e r s ta n d in g ,  a p p r e c i a t i o n  
o r  a b i l i t y .  T h e se , u n l ik e  s k i l l s ,  seem ed to  
P r o f e s s o r  M o rr is o n  n o t  to  be m a t t e r s  o f  
d e g re e .  " . . .  th e  p u p i l  has e i t h e r  a t t a i n e d  
i t  o r  he has n o t . "  To a c h ie v e  su ch  an  a d a p ta 
t i o n  th e  i n s t r u c t o r  s h o u ld  o r g a n iz e  h is  m a te 
r i a l s  in t o  u n i t s ,  e a c h  fo c u s e d  on a  p a r t i c u l a r  
a d a p t a t i o n .  He s h o u ld  th e n  f o l lo w  a  s y s te m a t ic  
t e a c h in g  r o u t i n e  1 t e a c h ,  t e s t ,  r e t e a c h ,  r e t e s t ,  
to  th e  p o in t  o f  a c t u a l  m a s te ry  f p .  6 3 .

E b e l n o te s  t h a t  M o r r i s o n 's  id e a s  had s u p p o r t  f o r  some tim e  

th ro u g h  1 9 3 0 * b u t th e n  became l i t t l e  known o r  p r a c t i c e d .

B e s id e s  M o r r i s o n 's  U n it-M a s te ry  P la n ,  two o th e r  p la n s  

The W innetka  P la n  and  th e  D a lto n  P la n ,  a l s o  e n jo y e d  popu

l a r i t y  f o r  a t im e .  The W innetka P la n  r e q u i r e d  f r e q u e n t  

t e s t i n g  o f  s tu d e n t s  to  i n s u r e  th e  m a s te ry  o f  s p e c i f i e d  

s k i l l s  a t  a  p r e d e te rm in e d  l e v e l ,  w h e reas  th e  D a lto n  P la n  

r e q u i r e d  th e  s tu d e n t  to  s ig n  a  c o n t r a c t  s t a t i n g  t h a t  th e  

s tu d e n t  w ould  r e a c h  c e r t a i n  c o m p e te n c ie s  and l e v e l s  o f  

p e rfo rm a n c e  b e fo r e  a d v a n c in g  to  th e  n e x t  u n i t .  In  b o th  

c a s e s ,  th e  l e v e l  o f  p e rfo rm a n c e  was m e asu red  by m a s te ry
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More r e c e n t l y ,  a  r e v i v a l  o f  s i m i l a r  p h i lo s o p h ie s  and  

m a s te ry  t e s t i n g  w i th i n  th e  e d u c a t io n a l  s e t t i n g  h as  b een  

c r e d i t e d  to  G la s e r ,  by N itk o  (1970 ) . The o r i g i n  o f  th e  

te rm  " c r i t e r i o n - r e f e r e n c e d  t e s t s "  h as  b ee n  a t t r i b u t e d  to  

G la s e r  " i n  c o n n e c t io n  w ith  p r o f i c i e n c y  m easu rem en t i n  

t r a i n i n g  . . . and  l a t e r  was a p p l ie d  to  th e  m easu rem en t 

o f  e d u c a t io n a l  a c h ie v e m e n t . . . C N itk o , 1970 , p . 2 3 ."

N itko  f u r t h e r  s t a t e s  t h a t  " th e  m o t iv a t io n  f o r  t h i s  a p p l i 

c a t i o n  o f  ac h ie v e m e n t m easurem ent stem med from  a  c o n c e rn  

a b o u t th e  k in d  o f  a c h ie v e m e n t in f o r m a t io n  r e q u i r e d  to  make 

i n s t r u c t i o n a l  d e c i s io n s  C p . 2 3 ."

In  th e  p a s t  s e v e r a l  y e a r s  c r i t e r i o n - r e f e r e n c e d  t e s t s  

have b ee n  d e s ig n e d  to  m eet th e  m easu rem en t n ee d s  o f  th e  

new i n s t r u c t i o n a l  m ode ls  w hich  a r e  b a se d  on  s p e c i f i c  p e r 

fo rm ance o b j e c t i v e s .  Some o f  th e s e  m ode ls  in c lu d e  G l a s e r 's  

I n d iv i d u a l i z e d  I n s t r u c t i o n ,  F la n a g a n 's  P r o j e c t  PLAN, and 

C a r r o l l ' s  M odel o f  S ch o o l L e a rn in g  (H am ble ton  and G o r th ,

19 7 0 , p . 3 ) .  C u r r e n t ly ,  c r i t e r i o n - r e f e r e n c e d  t e s t s  a r e  

a l s o  b e in g  u sed  in  s t a t e  a s s e s s m e n t p ro g ram s (M ic h ig a n ) , 

and  t h e i r  u se  i s  b e in g  c o n s id e r e d  f o r  n a t i o n a l  a s s e s sm e n t 

p ro g ra m s.

C h a r a c t e r i s t i c s  o f  C r i t e r io n - R e f e r e n c e d  T e s t s

A c r i t e r i o n - r e f e r e n c e d  t e s t  i s  one t h a t  i s  
d e l i b e r a t e l y  c o n s t r u c te d  to  y i e l d  m e asu re 
m en ts  t h a t  a r e  d i r e c t l y  i n t e r p r e t a b l e  i n  
te rm s  o f  s p e c i f i e d  p e r fo rm a n c e  s ta n d a r d s  
C G lase r and  N itk o ,  1971* p .  6533.
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In  th e  I9 6 0 ’ s ,  G la s e r  in t r o d u c e d  th e  te rra  " c r i t e r i o n -  

r e f e r e n c e d  t e s t "  i n  an  e f f o r t  to  i d e n t i f y  a  "new" ty p e  o f  

t e s t  and  to  make th e  n ee d ed  d i s t i n c t i o n  betw een  i t  and  th e  

t r a d i t i o n a l  n o rm - r e f e r e n c e d  t e s t  w h ich  had b een  u sed  in  

o u r  c o u n t r y  s in c e  th e  1 9 2 0 's .  W hile th e  n o rm -re fe re n c e d  

t e s t  was d e s ig n e d  to  m e asu re  and com pare an  i n d i v i d u a l 's  

p e r fo rm a n c e  a g a i n s t  th e  p e rfo rm a n c e  o f  o th e r s  i n  a s i m i l a r  

p o p u la t i o n ,  th e  c r i t e r i o n - r e f e r e n c e d  t e s t  was d e s ig n e d  to  

m easu re  an  i n d i v i d u a l 's  p e rfo rm a n c e  a g a in s t  a  p r e d e t e r 

m ined  s e t  o f  c l e a r l y  s p e c i f i e d  s t a n d a r d s .  Such s p e c i f i c  

p e r fo rm a n c e  s ta n d a r d s  r e p r e s e n t  "a  c l a s s  o r  dom ain o f  

t a s k s "  w hich  a r e  c o n s id e r e d  to  be e s s e n t i a l  f o r  an  i n d i 

v id u a l  t o  m a s te r  ( G la s e r  and  N itk o , 1 9 7 1 ) .

I n  a  f u r t h e r  c l a r i f i c a t i o n  o f  th e  n a tu r e  o f  c r i t e r i o n -  

r e f e r e n c e d  t e s t s ,  N itko  (1970 ) has r e p o r t e d  th e  fo l lo w in g  

fo u r  c h a r a c t e r i s t i c s  to  be e s s e n t i a l  and in h e r e n t  i n  

c r i t e r i o n - r e f e r e n c e d  t e s t s  1

1 . The c l a s s e s  o f  b e h a v io r s  t h a t  d e f in e  d i f 
f e r e n t  a c h ie v e m e n t l e v e l s  a r e  s p e c i f i e d  a s  
c l e a r l y  a s  i s  p o s s i b l e  b e fo r e  th e  t e s t  i s  
c o n s t r u c t e d .

2 . E ach  b e h a v io r  c l a s s  i s  d e f in e d  by a  s e t  o f
t e s t  s i t u a t i o n s  ( t h a t  i s ,  t e s t  ite m s  o r
t e s t  t a s k s )  i n  w h ich  th e  b e h a v io r s  ca n  be 
d i s p la y e d  in  te rm s  o f  a l l  t h e i r  im p o r ta n t  
n u a n c e s .

3 . G iven  t h a t  th e  c l a s s e s  o f  b e h a v io r  have
b ee n  s p e c i f i e d  and t h a t  th e  t e s t  s i t u a 
t i o n s  have b ee n  d e f in e d ,  a  r e p r e s e n t a t i v e  
s a m p lin g  p la n  i s  d e s ig n e d  and u se d  to  
s e l e c t  th e  t e s t  t a s k s  t h a t  w i l l  a p p e a r  on 
an y  form  o f  th e  t e s t .
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k *  The o b ta in e d  s c o re  m ust be c a p a b le  o f  
e x p r e s s in g  o b j e c t i v e l y  and  m e a n in g fu l ly  
th e  i n d i v i d u a l 's  p e r fo rm a n c e  c h a r a c t e r i s 
t i c s  i n  t h e s e  c l a s s e s  o f  b e h a v io r  C p. 8D.

D e f i n i n g  a domain  o f  t a s k s  and  
r e l a t e d  p r o b l e m s i V a r i o u s  
v i e w p o i n t ' s

The f i r s t  c h a r a c t e r i s t i c  named by N itko  i n d i c a t e s  

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

d ev e lo p m en t  i s  t o  d e f i n e  a  c l a s s  o r  domain  o f  t a s k s  w hich  

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

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

l e a r n e r ' s  p r o g r e s s .  On t h e  s u r f a c e ,  d e v e l o p i n g  a  s e t  o f  

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

m a n ag eab le  t a s k ;  how ever ,  i t  has  b ee n  t h e  s u b j e c t  o f  d i s 

c u s s i o n  o f  many a u t h o r s  w i t h  v a r y i n g  v i e w p o i n t s .

G l a s e r  (1973) has  n o te d  t h a t  " t h e  s t a n d a r d  ( o r  c r i 

t e r i o n )  a g a i n s t  w hich  a s t u d e n t ' s  p e r f o r m a n c e  i s  compared  

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

a c h ie v e m e n t  c o n t inu u m  Cp. 73." Each p o i n t  a l o n g  t h e  con

tinu u m  m us t  be v e r y  s p e c i f i c  and  e x p l i c i t ,  f o r m i n g  a s e t  

o f  b e h a v i o r a l l y  s t a t e d  o b j e c t i v e s  w hich  s e r v e  a s  t h e  b a s i s  

f o r  c r i t e r i o n - r e f e r e n c e d  t e s t  c o n s t r u c t i o n .

On t h e  o t h e r  hand ,  R oudabush  and Green (1971)  have 

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

r e f e r e n c e d  t e s t  " p r e s u p p o s e s  a s p e c i f i c  know ledge o f  

t e r m i n a l  b e h a v i o r s  Cp. l 3 "  w hich  a r e  c o n s i d e r e d  to  be 

d e s i r a b l e ?  i t  a l s o  " p r e s u p p o s e s  t h a t  t h i s  i n v e n t o r y  o f
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b e h a v i o r s  w i l l  be c o m p r e h e n s iv e  f o r  t h e  domain b e i n g  mea

s u r e d  C p .  i l l . "  A c c o r d i n g l y ,  Roudabush  and G reen  have 

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

i o r s  t o  be sam p led  by a  c r i t e r i o n - r e f e r e n c e d  t e s t  i s  b a s ed  

on  s u b j e c t i v e  ju d g m e n ts .  The a u t h o r s  n o t e  t h a t ,  ev e n  i n  a 

d i s c i p l i n e  a s  w e l l  s t r u c t u r e d  a s  m a t h e m a t i c s ,  " t h e  j u d g 

m e n ts  o f  t h e  v a l u e  o f  t h e  o b j e c t i v e s  t o  be m e as u red  by t h e  

t e s t s  a r e  b o t h  d i f f i c u l t  and c r i t i c a l  Cp. 2 3 . "

In  c o n t r a s t  t o  G l a s e r ' s  v ie w  and s i m i l a r  t o  t h e  v iew 

p o i n t s  o f  Roudabush  and G reen ,  C a r t i e r  (1968)  q u e s t i o n s  

t h e  a s s u m p t i o n  t h a t  " a  c o m p le t e  and  unam biguous  i n v e n t o r y  

ca n  be made o f  a l l  t h e  b e h a v i o r s  n e c e s s a r y  f o r  a d e q u a te  

p e r f o r m a n c e  Cp. 2 9 3 . "  F u r t h e r m o r e ,  i f  t h i s  i s  p o s s i b l e ,  

t h e n  an  i n v e n t o r y  o f  t h e  most e s s e n t i a l  s k i l l s  may r e s u l t  

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

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

S i m i l a r l y ,  t h i s  p rob lem  h as  a l s o  b ee n  c i t e d  by  Rouda

b u s h  and G reen  ( 1 9 7 1 ) .  I f  a  c r i t e r i o n - r e f e r e n c e d  t e s t  i s  

t o  be " c o m p r e h e n s iv e  f o r  a d i s c i p l i n e  and i f  i t  c o v e r s  

m a t e r i a l  g e n e r a l l y  t a u g h t  o v e r  a  p e r i o d  o f  y e a r s  C p .  3 3 ,"  

t h e  number o f  o b j e c t i v e s  n ee ded  becomes v e r y  l a r g e .  Thu s ,  

t h e  t e s t  becomes  e x t r e m e l y  l o n g ,  a n d / o r  v e r y  few i t e m s  c a n  

be d e v o t e d  t o  a s p e c i f i c  b e h a v i o r .  The number o f  t e s t  

i t e m s  m e a s u r i n g  e a c h  o b j e c t i v e  becomes a  c r u c i a l  p rob lem  

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

c i f i c  i n f o r m a t i o n  c o n c e r n i n g  an  i n d i v i d u a l  Cp. 3)*
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P e r h a p s  G ron lund  (1973)  has  a p t l y  summarized  t h e  

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

Gron lu nd  has  s u g g e s t e d  t h a t  c r i t e r i o n - r e f e r e n c e d  t e s t s  ca n  

be u s e d  b o th  f o r  m e a s u r i n g  m a s t e r y  o f  minimum e s s e n t i a l s  

and f o r  m e a s u r i n g  d ev e lo p m en t  beyond t h e  minimum l e v e l .

I n  m a s t e r y  l e a r n i n g ,  t h e  domain  t o  be m e as u red  i s  more 

l i m i t e d  and  ca n  be more c l e a r l y  d e f i n e d  and s p e c i f i e d .  

Beyond m a s t e r y  l e v e l ,  " t h e  i n f i n i t e  number o f  a v a i l a b l e  

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

i n g  ou tcom es  p o s e  p r o b le m s  t h a t  c a n  be d e a l t  w i t h  i n  o n l y  

an  a p p r o x i m a t e  and t e n t a t i v e  manner  Up. 7 3 ."

G ro n lun d  (1973)  has  a l s o  o f f e r e d  p r i n c i p l e s  t o  p r o v i d e  

an  o p e r a t i o n a l  f ram ew ork  r e l a t i n g  to  c r i t e r i o n - r e f e r e n c e d  

t e s t s .  C r i t e r i o n - r e f e r e n c e d  t e s t i n g  r e q u i r e s i

1 .  A c l e a r l y  d e f i n e d  and d e l i m i t e d  do main  o f  
l e a r n i n g  t a s k s  be i d e n t i f i e d .

2 .  I n s t r u c t i o n a l  o b j e c t i v e s  be c l e a r l y  d e f i n e d  
i n  b e h a v i o r a l  ( p e r f o r m a n c e )  t e r m s .

3 . S t a n d a r d s  o f  p e r f o r m a n c e  be c l e a r l y  s p e c i 
f i e d .

S t u d e n t  p e r f o r m a n c e  be a d e q u a t e l y  sam pled  
w i t h i n  e a c h  a r e a  o f  p e r f o r m a n c e .

5.  T e s t  i t e m s  be s e l e c t e d  on  t h e  b a s i s  o f  how 
w e l l  t h e y  r e f l e c t  t h e  b e h a v i o r  s p e c i f i e d  
i n  t h e  i n s t r u c t i o n a l  o b j e c t i v e s .

6 .  S c o r i n g  and  r e p o r t i n g  s y s t e m  t h a t  a d e 
q u a t e l y  d e s c r i b e s  s t u d e n t  p e r f o r m a n c e  on 
c l e a r l y  d e f i n e d  l e a r n i n g  t a s k s .
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P rob lem s  o f  c r i t e r i o n - r e f e r e n c e d  
t e s t s  t V a r i o u s  v ie w p o in ts "

While G r o n l u n d ' s  l i s t  o f  p r i n c i p l e s  i s  v e r y  s i m i l a r

t o  N i t k o ' s  l i s t  o f  c h a r a c t e r i s t i c s  o f  c r i t e r i o n - r e f e r e n c e d

t e s t s ,  many a u t h o r s  have c i t e d  numerous  p r o b le m s  r e l a t i n g

i n  g e n e r a l  t o  c r i t e r i o n - r e f e r e n c e d  t e s t s .  G ron lund  (1973)

has  s u g g e s t e d  t h a t  t h e r e  may be p r o b le m s  w i t h  mos t o f  t h e

above r e q u i r e m e n t s  w hich  he s t a t e d  f o r  c r i t e r i o n - r e f e r e n c e d

t e s t i n g .  More s p e c i f i c a l l y ,  K l e i n  (1 970)  has  s u g g e s t e d

t h a t  c r i t e r i o n - r e f e r e n c e d  t e s t i n g  would be

a  l a u d a b l e  p r a c t i c e  i f  one knew how t o  d e t e r 
mine  what  c r i t e r i o n  o b j e c t i v e s  t o  s p e c i f y ,  o r  
what  l e v e l  o f  p e r f o r m a n c e  c o n s t i t u t e s  t h e i r  
a t t a i n m e n t , o r  how t o  i n t e r p r e t  t h e  r e s u l t s  i f  
t h e  o b j e c t i v e s  a r e  o r  a r e  n o t  a c h i e v e d  Cp .  33*

Roudabush  and Green (19 7 1 )  em ph as ize  n o t  o n l y  t h e  r o l e  o f  

s u b j e c t i v e  ju dg m en ts  i n  d e t e r m i n i n g  i f  an  o b j e c t i v e  ( b e h a v 

i o r )  h a s  v a l u e ,  b u t  a l s o  what  number  o f  c o r r e c t  s o l u t i o n s  

r e p r e s e n t  m a s t e r y ,  and  i n  d e t e r m i n i n g  i f  t h e  t e s t  i t e m s  

a d e q u a t e l y  " r e p r e s e n t  t h e  d e s i r e d  b e h a v i o r  domain  Cp. 2 3 . "

Use o f  c r i t e r i o n - r e f e r e n c e d  t e s t s  
i n  i n s t r u c t i o n > V a r i o u s  v i e w p o i n t s

H ambleto n  and G o r th  (1970)  have s u g g e s t e d  t h a t  

c r i t e r i o n - r e f e r e n c e d  t e s t s  c a n  be u sed  t o  s e r v e  two p u r 

p o s e s  i ( 1 )  t o  p r o v i d e  i n f o r m a t i o n  p e r t a i n i n g  t o  t h e  p e r 

f o rm a n ce  l e v e l s  o f  i n d i v i d u a l s  and  (2 )  t o  e v a l u a t e  t h e  

e f f e c t i v e n e s s  o f  i n s t r u c t i o n  ( p .  4 ) .  I n  p r o v i d i n g  v e r y  

s p e c i f i c  i n f o r m a t i o n  a s  t o  w hich  o b j e c t i v e s  a r e  m a s t e r e d
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a n d / o r  n o t  m a s t e r e d  on  a  c r i t e r i o n - r e f e r e n c e d  t e s t  by  an

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

s p e c i f i c  n e e d s  o f  an  i n d i v i d u a l  can  be f a c i l i t a t e d .

R oudabush (1973)  h as  r e p o r t e d  t h a t ,  i f  th e  s p e c i f i c

i n f o r m a t i o n  p r o v i d e d  has  u t i l i t y ,  a c r i t e r i o n - r e f e r e n c e d

t e s t  s h o u l d i

(1 )  a c c u r a t e l y  r e f l e c t  t h e  e x a m i n e e ' s  s t a n d i n g  
w i t h  r e s p e c t  t o  t h e  c u r r i c u l u m j  t h a t  i s ,  show 
h i s  s p e c i f i c  s t r e n g t h s  and  w e a k n e s s e s ,  (2 )  a c c u 
r a t e l y  r e f l e c t  c h a n g e s  when t h e  e x a m i n e e ' s  c a p a 
b i l i t y  t o  p e r f o r m  has  ch a n g e d ,  and  ( 3 )  l e a d  t o  
a p p r o p r i a t e  d e c i s i o n s  f o r  t h e  f u r t h e r  i n s t r u c 
t i o n  o f  t h e  exam inee  Cp. 2 3 .

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

t o n  and G o r th  (1970)  s u g g e s t  u s i n g  c r i t e r i o n - r e f e r e n c e d

t e s t s ,  "com bin ed  p o s s i b l y  w i t h  t h e  n o t i o n  o f  i t e m - e x a m in e e

s a m p l in g  Cp. 4 3 , "  i n  o r d e r  t o  o b t a i n  s p e c i f i c  r e s u l t s  r e l a t e d

t o  t h e  i n s t r u c t i o n a l  o b j e c t i v e s .

G ron lu nd  (1973)  h as  s u g g e s t e d  t h a t  c r i t e r i o n - r e f e r e n c e d

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

F o rm a tiv e  t e s t s  a r e  u s e d  d u r in g  th e  i n s t r u c 
t i o n a l  p ro c e s s  to  s t i m u l a t e ,  b u i l d ,  and e v a l 
u a te  s tu d e n t  l e a r n i n g  and  to  a p p r a i s e  th e  
o n g o in g  e f f e c t i v e n e s s  o f  th e  i n s t r u c t i o n a l  
p r o c e d u r e s .  Sum m ative t e s t s  a r e  u sed  a t  th e  
end  o f  i n s t r u c t i o n  to  d e te rm in e  w hat s tu d e n t s  
have l e a r n e d  Cp. 63.

S e v e r a l  a u t h o r s  ( G r o n lu n d ,  1 9 7 3 J N i t k o , 1970) have 

s u g g e s t e d  t h a t  c r i t e r i o n - r e f e r e n c e d  t e s t s  have  bee n  employed 

i n ,  and  p e r h a p s  a r e  b e s t  f i t t e d  t o ,  s i t u a t i o n s  i n  w hich  t h e  

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

In  c o n c lu s io n ,  G ron lund  (1973)  f u r t h e r  e x p la in s  t h a t
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c r i t e r i o n - r e f e r e n c e d  t e s t s  a r e  m os t  u s e f u l  i n  c l a s s r o o m  

i n s t r u c t i o n  where t h e  " l e a r n i n g  ou tco m es  a r e  r e l a t i v e l y  

s im p le  and m a s t e r y  p r o v i d e s  a r e a l i s t i c  s t a n d a r d  o f  p e r 

fo rm ance  Cp* 2 2 3 . "  G ron lund  f u r t h e r  s t a t e s ,  h ow ever ,  t h a t  

"when t h e  i n s t r u c t i o n a l  ou tcom es  a r e  com plex  and t h e  p u r 

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

fo rm an ce  Cp* 2 2 3 , "  t h e n  a  n o r m - r e f e r e n c e d  t e s t  may be more 

a p p r o p r i a t e .

C h a r a c t e r i s t i c s  o f  N o rm -R efereneed  T e s t s

N o r m - r e f e r e n c e d  m e a s u r e s  a r e  t h o s e  w hich  a r e  
u s e d  t o  a s c e r t a i n  an  i n d i v i d u a l ' s  p e r f o r m a n c e  
i n  r e l a t i o n s h i p  t o  t h e  p e r f o r m a n c e  o f  o t h e r  
i n d i v i d u a l s  on t h e  same m e a s u r i n g  d e v i c e .  The 
m e a n i n g f u l n e s s  o f  t h e  i n d i v i d u a l  s c o r e  em erges  
from t h e  c o m p a r i s o n .  I t  i s  b e c a u s e  t h e  i n d i 
v i d u a l  i s  compared  w i t h  some n o r m a t iv e  g ro u p  
t h a t  s u ch  m e a s u r e s  a r e  d e s c r i b e d  a s  norm- 
r e f e r e n c e d  CPopham and Huse k,  1 9 6 9 ,  P* 19^*

U n l ik e  c r i t e r i o n - r e f e r e n c e d  t e s t s ,  n o r m - r e f e r e n c e d  

t e s t s  have b een  w i d e l y  a c c e p t e d  i n  t h e  e d u c a t i o n a l  s e t t i n g  

f o r  many y e a r s .  Most a b i l i t y  and a c h i e v e m e n t  t e s t s  admin 

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

s c o r e d  by co m p ar in g  an  i n d i v i d u a l ' s  p e r f o r m a n c e  w i t h  t h e  

p e r f o r m a n c e  o f  a co m p arab le  g ro u p  o f  s u b j e c t s .

Norms a r e  u s u a l l y  e s t a b l i s h e d  t h r o u g h  a  s t a n d a r d i z a 

t i o n  p r o c e s s  " i n  w hich  t h e  p r o c e d u r e ,  a p p a r a t u s ,  and s c o r 

i n g  have b ee n  f i x e d  so t h a t  p r e c i s e l y  t h e  same t e s t i n g  p r o 

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

C c ro nb a ch ,  1 9 7 0 ,  p .  2 7 3 . "  Though a  s t a n d a r d i z e d  norm-
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r e f e r e n c e d  t e s t  may r e q u i r e  y e a r s  t o  c o n s t r u c t  and  s t a n d 

a r d i z e ,  t h e  e x p l i c i t  p r o c e d u r e s  have  b e e n  d e v e lo p e d  o v e r  

t h e  l a s t  70 y e a r s  and  a r e  w e l l  e s t a b l i s h e d ,  s u c h  t h a t  t h e y  

a r e  r o u t i n e l y  a c c e p t e d  by  t e s t i n g  s p e c i a l i s t s .

The n o r m - r e f e r e n c e d  t e s t  m e a s u r e s  c o n t e n t  and b eh a v 

i o r s  common t o  t h e  s p e c i f i c  p o p u l a t i o n  f o r  w hich  t h e  t e s t  

was w r i t t e n .  Most n o r m - r e f e r e n c e d  t e s t s  f o c u s  on e l e m e n t s  

o f  i n s t r u c t i o n a l  a r e a s  w hich  a r e  common to  m os t  s c h o o l s ,  

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

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

i s t e r i n g  and  s c o r i n g  t h e  t e s t s  a r e  v e r y  s p e c i f i c  and con

t r o l l e d .

The norms g i v e n  on  t h e  t e s t  a l l o w  t h e  co m p a r i s o n  o f  

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

p e r f o r m a n c e  o f  a co m p a r a b le  p o p u l a t i o n .  T h e r e f o r e ,  a p a r 

t i c u l a r  s c o r e  on  a n o r m - r e f e r e n c e d  t e s t  i s  com pared  to  

some r e l e v a n t  norm d i s t r i b u t i o n ,  and t h e  t e s t  i s  c o n s t r u c t e d  

i n  s u c h  a  way a s  t o  m axim ize  t h e  v a r i a b i l i t y  o f  t e s t  s c o r e s .

I n  so d o in g ,  t h e  " t e s t  i s  l i k e l y  t o  p r o d u c e  f e w e r  e r r o r s  

i n  o r d e r i n g  i n d i v i d u a l s  on  t h e  m e as u red  a b i l i t y  CHambleton 

a nd  G o r th ,  1 9 7 0 ,  p .  53."

B e s id e s  h a v i n g  s t a n d a r d  c o n t e n t  and  s p e c i f i e d  norm s , 

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

i t e m s  w hich  a r e  d e s i g n e d  t o  m easure  t h e  s p e c i f i c  t r a i t  o r  

sample  o f  b e h a v i o r  d e s i r e d .  I n  o r d e r  t o  m axim ize  t e s t  

s c o r e  v a r i a n c e ,  i t e m s  w h ich  a r e  to o  e a s y  o r  t o o  d i f f i c u l t
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a r e  e l i m i n a t e d ,  s i n c e  t h e y  would n o t  p r o d u c e  t h e  d e s i r e d  

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

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

a r e  c h o s e n  by t h e i r  d i s c r i m i n a t i n g  pow er  t o  " s p r e a d  p e o p l e  

o u t "  o v e r  a  co n t in u u m .  A l s o ,  i t e m s  w h ich  do n o t  seem to  

m e asu re  t h e  same t r a i t  a s  t h e  m a j o r i t y  o f  t h e  o t h e r  i t e m s  

i n  t h e  t e s t  w i l l  be re m oved . Th us ,  i n  a n o r m - r e f e r e n c e d  

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

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

ia n c e  needed  f o r  a norm d i s t r i b u t i o n .  As has  been  men

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

i s  b a s e d  on w e l l - d e f i n e d  c l a s s i c a l  t e s t  t h e o r y  su ch  t h a t  

i t em  s e l e c t i o n ,  v a l i d i t y ,  and r e l i a b i l i t y  r e q u i r e m e n t s  a r e  

c l e a r l y  s p e c i f i e d .

The n o r m - r e f e r e n c e d  t e s t  may have s e v e r a l  e q u i v a l e n t  

f o r m s ,  w hich  m e as u re  t h e  same sample  o f  b e h a v i o r s  b u t  use  

d i f f e r e n t  i t e m s  w h ich  have b ee n  c a r e f u l l y  s e l e c t e d .  T h e r e 

f o r e  , t h e  fo rm s  c a n  be u s e d  i n t e r c h a n g e a b l y .  N o r m - r e f e r e n c e d  

t e s t s  may have  co m p arab le  fo rm s  w hich  s p a n  s e v e r a l  g r a d e s ,

i . e . ,  g r a d e s  1 - 3 ,  ^ - 6 ,  7 - 9 ,  and 1 0 - 1 2 .  Comparable t e s t s  

a r e  f r e q u e n t l y  u s ed  i n  a  s c h o o l  sy s t em  t o  i n s u r e  c o n t i n u i t y  

i n  t e s t i n g .

G ron lund  (1 9 71 )  has  summarized  th e  c h a r a c t e r i s t i c s  o f  

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

1 .  The t e s t  i t e m s  a r e  o f  h ig h  t e c h n i c a l  q u a l 
i t y .  They have  b e e n  d e v e lo p e d  by ed u c a 
t i o n a l  and  t e s t  s p e c i a l i s t s ;  t r i e d  o u t
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e x p e r i m e n t a l l y  ( p r e t e s t e d ) j  and  s e l e c t e d  
on  t h e  b a s i s  o f  d i f f i c u l t y ,  d i s c r i m i n a t i n g  
p o w er ,  and  r e l a t i o n s h i p  t o  a  c l e a r ly -  
d e f i n e d  and r i g i d  s e t  o f  s p e c i f i c a t i o n s .

2 .  D i r e c t i o n s  f o r  a d m i n i s t e r i n g  and  s c o r i n g  
a r e  so p r e c i s e l y  s t a t e d  t h a t  t h e  p r o c e d u r e s  
a r e  s t a n d a r d  f o r  d i f f e r e n t  u s e r s  o f  t h e  
t e s t .

3.  Norms, b a s e d  on r e p r e s e n t a t i v e  g r o u p s  o f  
i n d i v i d u a l s ,  a r e  p r o v i d e d  a s  a i d s  i n  i n t e r 
p r e t i n g  t h e  t e s t  s c o r e s .  These  norms a r e  
b a s e d  on v a r i o u s  age and g r a d e  g r o u p s  on  a 
n a t i o n a l ,  r e g i o n a l ,  o r  s t a t e  l e v e l .  Norms 
f o r  s p e c i a l  g r o u p s ,  s u c h  a s  p r i v a t e  s c h o o l s ,  
m ig h t  a l s o  be s u p p l i e d .

4 .  E q u i v a l e n t  and co m p arab le  fo rm s  o f  t h e  t e s t  
a r e  t y p i c a l l y  p r o v i d e d  a s  w e l l  a s  i n f o r m a 
t i o n  c o n c e r n i n g  t h e  d e g r e e  t o  w h ich  t h e  
fo rm s  a r e  c o m p a r a b l e .

5 . A t e s t  m an u a l  and  o t h e r  a c c e s s o r y  m a t e r i a l s  
a r e  p r o v i d e d  a s  g u i d e s  f o r  a d m i n i s t e r i n g
and s c o r i n g  t h e  t e s t ,  f o r  e v a l u a t i n g  i t s
t e c h n i c a l  q u a l i t i e s ,  and  f o r  i n t e r p r e t i n g  
and u s i n g  t h e  r e s u l t s  Cp. 2703.

G r on lu nd  (1971)  a l s o  n o t e s  t h a t ,  ev e n  t h o u g h  norm- 

r e f e r e n c e d  t e s t s  have common c h a r a c t e r i s t i c s ,  t h e r e  a r e  

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

p o s e s  f o r  w hich  t h e y  a r e  u s e d .  Because  o f  t h e  above c h a r 

a c t e r i s t i c s  o f  n o r m - r e f e r e n c e d  t e s t s ,  G ro n lu n d  (19 7 1 )  n o t e s  

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

1 .  E v a l u a t i n g  t h e  g e n e r a l  e d u c a t i o n a l  d e v e l 
opment o f  p u p i l s  i n  t h e  b a s i c  s k i l l s  and  
i n  t h o s e  l e a r n i n g  o u tc o m es  common t o  many 
c o u r s e s  o f  s t u d y .

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

3 .  G rou p ing  p u p i l s  f o r  i n s t r u c t i o n a l  p u r p o s e s .
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4 .  D ia g n o s in g  r e l a t i v e  s t r e n g t h s  and  weak
n e s s e s  o f  p u p i l s  i n  t e r m s  o f  b r o a d  sub 
j e c t  o r  s k i l l  a r e a s .

5 . Comparing  a  p u p i l ' s  g e n e r a l  l e v e l  o f  
ac h ie v e m e n t  w i t h  h i s  s c h o l a s t i c  a p t i t u d e  
Cp. 2713 .

Roudabush  (1973)  c o n c l u d e s  t h a t  a n o r m - r e f e r e n c e d  

t e s t  s h o u l d i

1 .  A c c u r a t e l y  r e f l e c t  t h e  e x a m i n e e ' s  s t a n d i n g  
w i t h  r e s p e c t  t o  t h e  norm g r o u p ,  t h a t  i s ,  
show h i s  r e l a t i v e  p o s i t i o n  on t h e  u n d e r 
l y i n g  q u a n t i t y  o r  t r a i t  b e i n g  m e a s u r e d .

2 .  A c c u r a t e l y  p r e d i c t  what  t h e  exam in ee  w i l l  
be a b l e  t o  do s u c c e s s f u l l y  Cp. 2 3.

D i s t i n c t i o n s  Between  N orm -R eferenced  and 
C r i t e r i o n - R e f e r e n c e d  T e s t s

Many d i s t i n c t i o n s  b e tw e en  n o r m - r e f e r e n c e d  t e s t s  and  

c r i t e r i o n - r e f e r e n c e d  t e s t s  can  be n o t e d .  I n  t h i s  s t u d y ,  

t h e  d i s t i n c t i o n s  o f  e a c h  ty p e  o f  t e s t  a r e  l i s t e d  below  and 

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

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

i t y ,  r e p o r t i n g  and i n t e r p r e t a t i o n ,  u s e s ,  and  l i m i t a t i o n s .  

(Those  comments w i t h o u t  f o o t n o t e s  a r e  c r e d i t e d  to  Popham 

and Husek, whose a r t i c l e  i s  i n c l u d e d  i n  Popham1s 1973 p u b 

l i c a t i o n ,  C r i t e r i o n - R e f e r e n c e d  M e a s u r e m e n t . A l l  o t h e r  com

m e n ts  have t h e  a p p r o p r i a t e  s o u r c e s  c i t e d . )

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



29

A. N o r m - r e f e r e n c e d  t e s t

1 .  R e l a t i v e .

2.  M e a n i n g f u ln e s s  o f  i n d i v i d u a l ' s  s c o r e  
i s  d e p e n d e n t  upon c o m p a r i s o n  w i th  
some n o r m a t iv e  g r o u p ,  i . e . ,  d e p e n d e n t  
on r e l a t i v e  p o s i t i o n  o f  t h e  s c o r e  i n  
c o m p a r i s o n  w i t h  o t h e r  s c o r e s  (Rouda
b u s h ,  1 973 .  P- 2 ) .

3 . P r o v i d e s  s c o r e s  i n  p e r c e n t i l e s ,  
s t a n i n e s ,  and  g r a d e  e q u i v a l e n t s  
( C a r t i e r ,  1 963 ,  p .  2 9 ) .

B. C r i t e r i o n - r e f e r e n c e d  t e s t

1 .  A b s o l u t e .

2.  M e a n i n g f u ln e s s  o f  i n d i v i d u a l  s c o r e  
i s  d e p e n d e n t  upo n c o m p a r i s o n  w i t h  a 
p e r f o r m a n c e  s t a n d a r d  o r  e s t a b l i s h e d  
c r i t e r i o n  from c u r r i c u l u m  r e p r e s e n t e d ,  
r a t h e r  t h a n  o t h e r  i n d i v i d u a l s  (Rouda
b u s h ,  1973 .  P* 2 ) .

3 . P r o v i d e s  s c o r e  f o r  e a c h  o b j e c t i v e  as  
m a s t e r e d  o r  n o t  m a s t e r e d  ( C a r t i e r ,  
1 9 68 ,  p .  2 9 ) .

I I .  P r im a r y  P u rp o se

A. N o r m - r e f e r e n c e d  t e s t

1 . Makes d e c i s i o n s  a b o u t  i n d i v i d u a l s ,  
p a r t i c u l a r l y  i n  s i t u a t i o n s  r e q u i r i n g  
s e l e c t i o n .

2 .  W i l l  d i s c r i m i n a t e  w e l l  b e tw e e n  exam
i n e e s  who have  d i f f e r i n g  am ounts  o f  
ac h ie v e m e n t  i n  t h e  g e n e r a l  a r e a  o f  
i n t e r e s t  (R o u dabu sh ,  1973» P* 2 ) .

3 . G e n e r a l l y  i n t e n d e d  t o  be d e s c r i p t i v e  
and p r e d i c t i v e  and w i l l  a c c u r a t e l y  
p r e d i c t  what  t h e  examin ee  w i l l  be 
a b l e  t o  do s u c c e s s f u l l y  (R oudabush , 
19 7 3 .  P. 2 ) .
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B. C r i t e r i o n - r e f e r e n c e d  t e s t

1 .  Makes d e c i s i o n s  a b o u t  b o th  i n d i v i d 
u a l s  and  t r e a t m e n t s ,  e . g . ,  i n s t r u c 
t i o n a l  p r o g r a m s .

2 .  W i l l  d i s c r i m i n a t e  w e l l  b e tw een  mas
t e r y  and  n o n m a s t e r y  o f  t h e  o b j e c t i v e s  
m a k ing  up t h e  c u r r i c u l u m  o f  i n t e r e s t  
(R o ud ab u sh ,  19 7 3 ,  p .  2 ) .

3. G e n e r a l l y  i n t e n d e d  to  be d i a g n o s t i c  
and  p r e s c r i p t i v e  and ca n  l e a d  t o  
a p p r o p r i a t e  d e c i s i o n s  f o r  f u r t h e r  
i n s t r u c t i o n  o f  t h e  examin ee  (Rouda
b u s h ,  1 97 3 ,  P. 2 ) .

I I I .  T e s t  Development

A. N o r m - r e f e r e n c e d  t e s t

1 . Samples  c o u r s e  o b j e c t i v e s  ( C a r t i e r ,
1 9 6 8 ,  p .  2 8 ) .

2 .  S in c e  n o r m - r e f e r e n c e d  t e s t s  a r e  co n 
s t r u c t e d  w i t h  t h e  p u r p o s e  o f  s e t t i n g  
p e r s o n s  a p a r t ,  t h e  more v a r i a b i l i t y ,  
t h e  b e t t e r .

B. C r i t e r i o n - r e f e r e n c e d  t e s t

1 .  T e s t s  e v e r y  e s s e n t i a l  b e h a v i o r  
( C a r t i e r ,  1 9 6 8 , p .  2 8 ) .

2 .  V a r i a b i l i t y  i s  n o t  a n e c e s s a r y  con
d i t i o n  f o r  a good c r i t e r i o n - r e f e r e n c e d  
t e s t .  S in c e  c u r r e n t  t r e a t m e n t s  o f  
v a l i d i t y ,  r e l i a b i l i t y ,  and  f o r m u l a s  
f o r  i t e m  a n a l y s i s  a r e  a l l  b a s e d  on 
d e s i r a b i l i t y  o f  v a r i a b i l i t y  o f  t e s t  
s c o r e s ,  does  n o t  a p p l y  t o  c r i t e r i o n -  
r e f e r e n c e d  t e s t  c o n s t r u c t i o n .

IV. T e s t  I tem s

A. N o r m - r e f e r e n c e d  t e s t

1 . The i t e m - w r i t e r  w r i t e s  i t e m s  f o r  t h e  
p u r p o s e  o f  p r o d u c i n g  v a r i a b i l i t y  i n  
t h e  s c o r e s ,  t h u s  e l i m i n a t i n g  i t e m s
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w hich  a r e  " t o o  e a s y "  o r  " t o o  d i f f i 
c u l t . "  A t t e m p t s  t o  i n c r e a s e  t h e  
" a l l u r e "  o f  wrong  an sw er  o p t i o n s .

2 .  I f  i t e m  i s  m i s s e d  by  many p e r s o n s ,  
t h e  i t em  i s  r e v i s e d  ( C a r t i e r ,  19 6 8 ,  
p .  2 9 ) .

3 . I tem s  s h o u ld  be s e n s i t i v e  t o  i n d i 
v i d u a l  d i f f e r e n c e s  ( R o ud ab u sh ,  1973» 
P . 2 ) .

4 . Use o f  i t em  a n a l y s i s  p r o c e d u r e s  ( d i s 
c r i m i n a t i o n  i n d i c e s )  t o  i d e n t i f y  
i t e m s  w h ich  do n o t  p r o p e r l y  d i s c r i m 
i n a t e  b e tw e en  i n d i v i d u a l s .  U s u a l l y  
t h e y  a r e  i t e m s  w hich  a r e  " t o o  e a s y , "  
" t o o  d i f f i c u l t , "  a n d / o r  am b ig u o u s .

B. C r i t e r i o n - r e f e r e n c e d  t e s t

1 .  The i t e m - w r i t e r  makes  c e r t a i n  e a c h  
i t em  i s  an  a c c u r a t e  r e f l e c t i o n  o f  
t h e  c r i t e r i o n  b e h a v i o r .

2 .  I f  i t em  i s  m i s s e d  by many p e r s o n s ,  
t h e n  t h e  c o u r s e  may be r e v i s e d  
( C a r t i e r ,  1 9 6 8 , p .  2 9 ) .

3 . I t e m s  s h o u l d  be s e n s i t i v e  t o  i n s t r u c 
t i o n  (R o u d ab u s h ,  1 9 7 3 ,  p .  2 ) .

k .  Use o f  d i s c r i m i n a t i o n  i n d i c e s  mus t 
be m o d i f i e d .

V. R e l i a b i l i t y

A. N o r m - r e f e r e n c e d  t e s t

1 .  Can a p p l y  c l a s s i c a l  p r o c e d u r e s
b e c a u s e  t h e y  a r e  d e p e n d e n t  on  s c o r e  
v a r i a b i l i t y  t o  g e t  e s t i m a t e  o f  r e l i 
a b i l i t y .

B. C r i t e r i o n - r e f e r e n c e d  t e s t

1 .  Must be i n t e r n a l l y  c o n s i s t e n t , b u t
c l a s s i c a l  t e s t  p r o c e d u r e s  f o r  m e a s u r 
i n g  r e l i a b i l i t y  a r e  n o t  a p p r o p r i a t e  
f o r  c r i t e r i o n - r e f e r e n c e d  t e s t s .
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C r i t e r i o n - r e f e r e n c e d  t e s t s  c o u l d  be 
h i g h l y  c o n s i s t e n t , e i t h e r  i n t e r n a l l y  
o r  t e m p o r a l l y ,  and  y e t  i n d i c e s  a r e  
d e p e n d e n t  on  v a r i a b i l i t y  an d  m ig h t  
n o t  r e f l e c t  t h a t  c o n s i s t e n c y .

V I .  V a l i d i t y

A. N o r m - r e f e r e n c e d  t e s t

1 .  Can a p p l y  c l a s s i c a l  p r o c e d u r e s
b e c a u s e  t h e y  a r e  d e p e n d e n t  on  s c o r e  
v a r i a b i l i t y  t o  g e t  e s t i m a t e  o f  v a l i d 
i t y .

B. C r i t e r i o n - r e f e r e n c e d  t e s t

1 .  C o n te n t  v a l i d i t y  w h ich  i n v o l v e s  a 
c a r e f u l l y  made ju d g m e n t ,  " b a s e d  on  
t h e  t e s t  a p p a r e n t  r e l e v a n c e  t o  t h e  
b e h a v i o r s  l e g i t i m a t e l y  i n f e r a b l e  
f rom t h o s e  d e l i m i t e d  by  t h e  c r i t e 
r i o n , "  i s  u s u a l l y  em p lo y ed .

V I I .  R e p o r t i n g  and I n t e r p r e t a t i o n

A. N o r m - r e f e r e n c e d  t e s t

1 .  For  r e p o r t i n g  on  i n d i v i d u a l s ,  u s e s  
g r o u p - r e l a t i v e  d e s c r i p t i o n  s u c h  a s  
p e r c e n t i l e  r a n k i n g s , s t a n d a r d  s c o r e s ,  
o r  g r a d e  e q u i v a l e n t  s c o r e s .

2 . For  r e p o r t i n g  on  t r e a t m e n t s ,  Popham 
and Husek c o n s i d e r  n o r m - r e f e r e n c e d  
t e s t  t o  be l e s s  t h a n  s u i t a b l e  d e v i c e  
f o r  t h i s  p u r p o s e ,  s i n c e  em p h a s i s  i s
on  p r o d u c i n g  h e t e r o g e n e o u s  p e r f o r m a n c e  
r a t h e r  t h a n  on  r e f l e c t i n g  t r e a t m e n t s  
o r  o b j e c t i v e s .

B. C r i t e r i o n - r e f e r e n c e d  t e s t

1 .  For  r e p o r t i n g  on  i n d i v i d u a l s ,  one 
ca n  i n d i c a t e  a p r o f i c i e n c y  l e v e l  
s u c h  a s  90 - p e r c e n t  minimum ( o b j e c 
t i v e  h as  b ee n  a c h i e v e d ) .

2 .  For  r e p o r t i n g  t r e a t m e n t  a s s e s s m e n t ,  
r e p o r t  ( a )  number o f  p e r s o n s  who
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a c h i e v e d  an  e s t a b l i s h e d  c r i t e r i o n  
and (b )  d e s c r i p t i v e  s t a t i s t i c s  s u ch  
a s  means  and d e v i a t i o n s .

V I I I .  Uses

A. N o r m - r e f e r e n c e d  t e s t

1 .  Use i n  i n s t r u c t i o n a l  s e q u e n c e s  where 
t h e r e  a r e  s e v e r a l  d i f f e r e n t  s e q u e n c e s  
d i f f e r i n g  w i d e l y  i n  r i g o r  ( G a r v i n ,  
1973» P .  6 2 ) .

2 .  Use o f  i n d i v i d u a l  s e l e c t i o n  where 
d e g r e e  o f  s e l e c t i v i t y  i s  r e q u i r e d  
b e c a u s e  o f  c o n s t r a i n t  on t h e  number 
o f  i n d i v i d u a l s  who c a n  be a d m i t t e d  
( G l a s e r  and  N i tk o ,  1 971 ,  p .  6 5 5 ) .

3 . P r o v i d e s  i n f o r m a t i o n  f o r  e v a l u a t i n g  
m e r i t s  o f  i n s t r u c t i o n a l  p ro g ra m .

B. C r i t e r i o n - r e f e r e n c e d  t e s t

1 .  Use i n  i n s t r u c t i o n a l  s e q u e n c e  where 
c o n t e n t  i s  i n h e r e n t l y  c u m u l a t i v e  and 
r i g o r  i s  p r o g r e s s i v e l y  g r e a t e r  (G ar 
v i n ,  1 9 7 3 ,  P. 2 ) .

2 .  Use f o r  i n d i v i d u a l  e v a l u a t i o n  p e r 
t a i n i n g  t o  c o m p e te n c i e s  p o s s e s s e d  by 
i n d i v i d u a l  b e f o r e  i n s t r u c t i o n  ca n  be 
p r o v i d e d  ( G l a s e r  and  N i t k o ,  1971 ,
P .  6 5 5 ) .

3 . P r o v i d e s  i n f o r m a t i o n  f o r  e v a l u a t i n g  
e f f e c t i v e n e s s  o f  i n s t r u c t i o n  b a s e d  
on  i n s t r u c t i o n a l  o b j e c t i v e s  (H amble-  
t o n  and G o r th ,  1 9 7 1 ,  p .  6 ) .

IX. L i m i t a t i o n s

A. N o r m - r e f e r e n c e d  t e s t

1 .  L i m i t e d  t o  p a p e r - a n d - p e n c i l  t e s t  
( C a r t i e r ,  1 9 6 8 , p .  2 9 ) .
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B. C r i t e r i o n - r e f e r e n c e d  t e s t

1 .  A p p l i c a b l e  t o  p r a c t i c a l  a p p l i c a t i o n  
s u ch  a s  p u t t i n g  a m o to r  t o g e t h e r ,  a s  
w e l l  a s  p a p e r - a n d - p e n c i l  t e s t  
( C a r t i e r ,  1968, p .  2 9 ) •

2 .  I f  i n t e n d e d  to  be c o m p r e h e n s iv e  f o r  
a  d i s c i p l i n e  and t o  c o v e r  m a t e r i a l  
t a u g h t  o v e r  s e v e r a l  y e a r s ,  t h e n  th e  
number o f  o b j e c t i v e s  n e e d e d  t o  be 
r e p r e s e n t e d  on t e s t  becomes  v e r y  
l a r g e ,  and t e s t  would  become e x c e s 
s i v e l y  l o n g  (Roudabush  and G reen ,  
19 7 1 ,  P.  4 ) .

3 . P rob lem s  i n  number o f  i t e m s  n ee d ed  
t o  m e asu re  o b j e c t i v e s  and  i n  d e t e r 
m i n in g  c r i t e r i o n  o f  m a s t e r y .

U t i l i t y  o f  Grade E q u i v a l e n t  S c o r e s

Ahmann and Glock  (1 971)  have  s u g g e s t e d  t h a t  g r a d e  

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

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

and p e r c e n t i l e  s c o r e s  r e p o r t e d  a s  t e s t  r e s u l t s .  C o n t i n u 

i n g  t h e i r  comments , t h e  a u t h o r s  s t a t e  1

Grade e q u i v a l e n t s  o f f e r  c o n v e n i e n t  u n i t s  f o r  
p l o t t i n g  p r o f i l e s  o f  s t u d e n t  a c h i e v e m e n t .
Such p r o f i l e s  a r e  g r a p h i c  r e p r e s e n t a t i o n s  o f  
a  p u p i l ' s  t e s t  s c o r e s  and t y p i c a l l y  em p h as ize  
t h e  a r e a s  o f  o v e r a c h ie v e r a e n t  and u n d e r a c h i e v e 
m e n t .  A g a in ,  t h e  r e f e r e n c e  p o i n t  m o s t  u s e f u l  
f o r  i n t e r p r e t i n g  t h e  p r o f i l e  i s  t h e  p r e s e n t  
g r a d e  l e v e l  o f  t h e  p u p i l  Cp. 2663.

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

Grade e q u i v a l e n t  s c o r e s  a r e  f r e q u e n t l y  u s ed  t o  r e p o r t  

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

on a t e s t  v i a  raw  s c o r e s  has  l i t t l e  m e a n in g  by i t s e l f .
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Grade e q u i v a l e n t  s c o r e s  a r e  u sed  w i t h  s t a n d a r d i z e d  r e a d i n g  

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

w i t h  t h e  a c h i e v e m e n t  o f  a norm ing  p o p u l a t i o n .  The n o rm in g  

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

s e n t i n g  a  v a r i e t y  o f  s o c io e c o n o m i c  b ac k g ro u n d s  and geo

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

form o f  t h e  t e s t ,  a n d ,  upon  c o m p l e t i o n  o f  t h e  t e s t  admin

i s t r a t i o n ,  t h e i r  s c o r e s  a r e  com puted  and n o r m s  a r e  t h e n  

d e t e r m i n e d .  When t h e  t e s t  i s  p u b l i s h e d ,  t h e  norms a r e  u s e d  

t o  c o n v e r t  t h e  raw  s c o r e s  i n t o  g r a d e  e q u i v a l e n t  s c o r e s .  A 

g r a d e  e q u i v a l e n t  s c o r e  o f  2 . 6  r e f e r s  t o  t h e  raw s c o r e  

e a r n e d  by an  " a v e r a g e "  s e c o n d - g r a d e r  a t  t h e  s i x t h  month o f  

t h e  s c h o o l  y e a r .  T h u s ,  t h e  g r a d e  e q u i v a l e n t  s c o r e  has  

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

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

many o f  t h e  f o l l o w i n g  m e th o d s i  ( 1 )  f o r m a l — s t a n d a r d i z e d  

a c h ie v e m e n t  t e s t s ,  s t a n d a r d i z e d  r e a d i n g  t e s t s ,  and s t a n d 

a r d i z e d  d i a g n o s t i c  r e a d i n g  t e s t s ,  b o t h  o r a l  and s i l e n t  

r e a d i n g s  and (2 )  i n f o r m a l — g r a d e d  word l i s t s ,  i n f o r m a l  

t e s t s ,  and  i n f o r m a l  r e a d i n g  i n v e n t o r i e s .

Bond and T i n k e r  ( 1 9 6 7 ) d e s c r i b e  how t o  make an  

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

e q u i v a l e n t  i n d i c a t o r s  i n  so d o in g i

I n f o r m a l  p r o c e d u r e s  ca n  be a c c o m p l i s h e d  t h r o u g h  
t h e  use  o f  a c a r e f u l l y  g r a d e d  s e r i e s  o f  b a s i c  
r e a d e r s .  The s e r i e s  s h o u l d  be one w hich  t h e  
c h i l d  has  n o t  u s e d  b e f o r e .  S e l e c t i o n s  o f  100 
t o  150 word s  a r e  c h o s e n  from e a c h  s u c c e s s i v e  
book i n  t h e  s e r i e s .  For an y  g r a d e  l e v e l ,  e . g . ,
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g r a d e  3 . 0 ,  s e l e c t  m a t e r i a l  a t  a b o u t  twenty- 
p a g e s  from t h e  b e g i n n i n g  o f  t h e  f i r s t  book a t  
t h a t  g r a d e .  S i m i l a r l y ,  f o r  h a l f w a y  t h r o u g h  a 
g r a d e  ( g r a d e  3*5* e t c . )  s e l e c t  m a t e r i a l  a t  
a b o u t  t w e n t y  p a g e s  from t h e  b e g i n n i n g  o f  t h e  
f i r s t  book o f  t h a t  g r a d e .  A few q u e s t i o n s  
i n v o l v i n g  b o th  some i d e a s  and some f a c t s  a r e  
c o n s t r u c t e d  on e a c h  s e l e c t i o n  . . . .  I f  t h e  
m a t e r i a l  i n  t h e  book he s t a r t s  w i t h  i s  n o t  
h a n d l e d  e a s i l y ,  he i s  moved back  t o  a  s t i l l  
e a s i e r  l e v e l .  The c h i l d  t h e n  r e a d s  t h e  s u c 
c e s s i v e l y  more d i f f i c u l t  s e l e c t i o n s  u n t i l  h i s  
r e a d i n g  l e v e l s  a r e  d e t e r m i n e d  Cp. 1983 .

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

i n v e n t o r i e s ,  k i n d s  and  number o f  e r r o r s  a r e  n o te d  by  t h e

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

r e p o r t e d  i n  a p p r o x i m a t e  g r a d e  e q u i v a l e n t  s c o r e s .

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

Grade e q u i v a l e n t  s c o r e s  c a n  p r o v i d e  e s s e n t i a l  i n f o r 

m a t io n  f o r  i n s t r u c t i o n a l  d e c i s i o n s  r e l a t i n g  t o  (1 )  p e r s o n s  

( b o t h  i n d i v i d u a l s  and  g r o u p s )  and  ( 2 )  m a t e r i a l s  t o  be u s e d .  

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

p ro g ram  i n  r e a d i n g ,  i n f o r m a t i o n  i s  nee d ed  c o n c e r n i n g  th e  

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

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

p r o c e s s .

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

l e v e l s  a r e  u s u a l l y  r e p o r t e d  f o r  a s t u d e n t  a s  f o l l o w s i  (1)  

i n d e p e n d e n t  r e a d i n g  l e v e l ,  ( 2 )  i n s t r u c t i o n a l  r e a d i n g  l e v e l ,  

and (3 )  f r u s t r a t i o n  r e a d i n g  l e v e l .  Bond and T i n k e r  ( 196 7 ) 

d e s c r i b e  t h e  r e a d i n g  l e v e l s  a s  f o l l o w s  1
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1.  The c h i l d ' s  i n d e p e n d e n t  r e a d i n g  l e v e l  i s  
a s c e r t a i n e d  from t h e  book i n  w h ich  he ca n  
r e a d  w i t h  no more t h a n  one e r r o r  i n  word 
r e c o g n i t i o n  ( p r o n u n c i a t i o n )  i n  e a c h  100 
words  and h as  a  c o m p re h e n s io n  s c o r e  o f  a t  
l e a s t  9°  p e r c e n t .

2 .  The i n s t r u c t i o n a l  r e a d i n g  l e v e l  i s  d e t e r 
mined  from t h e  l e v e l  o f  t h e  hook i n  w hich  
th e  c h i l d  c a n  r e a d  w i t h  no more t h a n  one 
w o r d - r e c o g n i t i o n  e r r o r  i n  e a c h  20 words  
and has  a  c o m p r e h e n s io n  s c o r e  o f  a t  l e a s t  
75 p e r c e n t .

3 . The f r u s t r a t i o n  r e a d i n g  l e v e l  i s  m ark ed  by 
th e  book i n  w h ich  t h e  c h i l d  “b ogs  down" 
when he t r i e s  t o  r e a d  Cpp.  198-1993*

G e n e r a l l y ,  t h e  above r e a d i n g  l e v e l s  a r e  r e p o r t e d  i n  g r a d e  

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

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

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

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

be n e a r e r  t h e i r  f r u s t r a t i o n  l e v e l  o f  r e a d i n g  t h a n  t h e i r  

i n s t r u c t i o n a l  l e v e l ,  so a d j u s t m e n t s  i n  i n s t r u c t i o n a l  m a te 

r i a l s  may need  t o  be made ( D u r k i n ,  19?1» P* 4-10).

R e a d in g  l e v e l s  a r e  a l s o  r e p o r t e d  i n  t e r m s  o f  a  p e r 

s o n ' s  a b i l i t y  t o  r e a d  s i l e n t l y  a n d / o r  o r a l l y ,  a s  t h e  s k i l l s  

may d i f f e r  c o n s i d e r a b l y  f o r  an  i n d i v i d u a l .  T h e r e f o r e ,  

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

r e a d i n g  a n d / o r  o r a l  r e a d i n g ,  d e p e n d in g  upon  t h e  amount and  

n a t u r e  o f  t e s t s  a d m i n i s t e r e d .  A g a in ,  i f  t h i s  i n f o r m a t i o n  

i s  known, a p p r o p r i a t e  l e v e l s  o f  m a t e r i a l s  c a n  be s u p p l i e d .

I t  i s  i m p o r t a n t  t o  know what  s k i l l s  t h e  s t u d e n t  n e e d s  

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

Bond and T i n k e r  ( 1 9 6 7 ) ,  i n  r e f e r r i n g  t o  r e m e d i a l  r e a d i n g  

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

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

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

t i c i a n  makes  Cp.  1 7 9 3 ."

Grade e q u i v a l e n t  s c o r e s  a r e  r e p o r t e d  i n  d e t e r m i n i n g  

an  a p p r o x i m a t e  r e a d i n g  e x p e c t a n c y  l e v e l  a s  d e v e lo p e d  by 

H a r r i s  ( 1 9 7 0 ) .  The r e a d i n g  e x p e c t a n c y  g r a d e  l e v e l  i s  

fo u nd  by s u b t r a c t i n g  5*2 from t h e  i n d i v i d u a l ' s  r e a d i n g  

e x p e c t a n c y  ag e .  T h e r e f o r e ,  i f  a s t u d e n t ' s  r e a d i n g  e x p e c 

ta n c y  age i s  1 0 . 5 ,  s u b t r a c t i n g  5*2 from t h a t  f i g u r e  p r o 

duces  a r e a d i n g  e x p e c t a n c y  l e v e l  o f  5 . 3 , w h ich  i s  t h e  g r a d e  

l e v e l  a t  which  t h e  s t u d e n t  i s  e x p e c t e d  t o  r e a d .

Grade e q u i v a l e n t  l e v e l s  a r e  a l s o  u t i l i z e d  i n  r e a d a b i l 

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

i n  t e r m s  o f  g r a d e  l e v e l  f o r  i n d i v i d u a l  b o o k s .  A g a in ,  a d d i 

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

be u s e d  i n  i n s t r u c t i o n  o r  t o  be r e a d  i n d e p e n d e n t l y . The 

p u b l i c  s c h o o l s  o f  K a lam azoo , M ic h ig a n  have  u t i l i z e d  s u c h  a 

f o r m u l a  f o r  t h e  s e l e c t i o n  o f  t e x t b o o k s  i n  m o s t  s u b j e c t s  

and have fo und  t h a t  many t e x t b o o k s  s u p p o s e d l y  w r i t t e n  f o r  

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

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

g r a d e .

For some s t u d e n t s  t o  f u n c t i o n  w i t h  an y  d e g r e e  o f
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s u c c e s s  on  a t e s t ,  know ledge  o f  t h e  r e a d i n g  l e v e l s  o f  t h e  

s t u d e n t s  and  t h e  r e a d i n g  l e v e l  o f  t h e  t e s t  m us t  be known.

As was n o t e d  i n  C h a p t e r  I ,  when a s t u d e n t  m i s s e s  an  o b j e c 

t i v e  s u c h  a s  " i n d i c a t e  a u t h o r ' s  p u r p o s e "  (w h ich  was an  

o b j e c t i v e  i n  t h e  1 9 7 3 - 7 ^  M ic h ig a n  E d u c a t i o n a l  A ssessm en t  

Program  g i v e n  t o  a l l  f o u r t h - g r a d e  s t u d e n t s  i n  M ic h i g a n - -  

w h e th e r  t h e y  c o u l d  r e a d  i t  o r  n o t ) ,  i t  i s  u n c l e a r  w h e th e r  

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

n o t  " i d e n t i f y  t h e  a u t h o r ' s  p u r p o s e , "  o r  t h e  s e l e c t i o n  was 

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

d i s t r a c t i n g  f a c t o r s  were i n v o l v e d .  T h u s ,  know le dge  o f  

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

t a n t  i n f o r m a t i o n .

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

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

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

and  t e s t i n g  m a t e r i a l s ,  and an  i n d i c a t i o n  o f  g e n e r a l  s t r e n g t h s  

and  w e a k n e s s e s  o f  b o t h  i n d i v i d u a l s  and  c l a s s e s .  T h u s ,  t h e  

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

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

m a t e r i a l s  c a n  be n o t e d .

T h i s  c h a p t e r  f o c u s e d  on  a r e v i e w  o f  t h e  l i t e r a t u r e  as  

r e l a t e d  t o  t h e  h i s t o r y  and deve lo pm en t  o f  c r i t e r i o n -  

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

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

t i o n s  b e tw e en  n o r m - r e f e r e n c e d  t e s t s  and c r i t e r i o n - r e f e r e n c e d
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t e s t s ,  and  t h e  u t i l i t y  o f  g r a d e  e q u i v a l e n t  s c o r e s  i n  

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

C h a p t e r  I I I  p r e s e n t s  a  b r i e f  r e v i e w  o f  t h e  p r o b le m ,  

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

p r o c e d u r e s ,  and  d a t a  t r e a t m e n t  em ployed i n  t h e  s t u d y .
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CHAPTER I I I

DESIGN AND METHODOLOGY

The p u r p o s e  o f  t h i s  c h a p t e r  i s  t o  make e x p l i c i t  t h e  

d e s i g n  o f  t h e  s t u d y  and t h e  p r o c e d u r e  u s ed  t o  im plem ent 

i t .  The f o l l o w i n g  a r e  e x p l a i n e d i  (1 )  r e v i e w  o f  t h e  p r o b 

le m ,  (2 ) p o p u l a t i o n  and s a m p l e ,  (3 )  i n s t r u m e n t a t i o n ,  (4 )  

p r o c e d u r e s ,  and  (5 )  d a t a  t r e a t m e n t .

R eview  o f  th e  P roblem

The p u rp o s e  o f  th e  p r e s e n t  s tu d y  was to  d e te rm in e  

w hat in f o r m a t io n  ca n  be p r o v id e d  by c r i t e r i o n - r e f e r e n c e d  

t e s t s  t o  a i d  th e  e d u c a t io n a l  l e a d e r  i n  m ak ing  i n s t r u c t i o n a l  

d e c i s io n s .  S p e c i f i c a l l y ,  th e  i n v e s t i g a t i o n  d e te rm in e d  

w h e th e r  o r  n o t in f o r m a t io n  p ro v id e d  by th e  r e s u l t s  o f  a  

c r i t e r i o n - r e f e r e n c e d  t e s t  ca n  p r e d i c t  r e l a t i v e  p e r fo rm a n c e , 

i . e . ,  a p p ro x im a te  g ra d e  e q u i v a l e n t  s c o r e s ,  a s  in d i c a t e d  

on  a  n o rm - re f e r e n c e d  t e s t .

P o p u la t io n  and  Sample

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

a l l  s t u d e n t s  i n  t h e  f o u r t h  and  s e v e n t h  g r a d e s  i n  t h e  K a la 

mazoo P u b l i c  S c h o o l s ,  K a lam azoo ,  M ic h i g a n .  The f o u r t h -  

g r a d e  p o p u l a t i o n  was composed o f  1 ,0 8 5  s t u d e n t s  from 42 

c l a s s r o o m s  i n  t h e  11 u p p e r  e l e m e n t a r y  s c h o o l s  i n  K ala mazoo .

41
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The s e v e n t h - g r a d e  p o p u l a t i o n  was c o m p r i s e d  o f  1 , 1 6 8  s t u 

d e n t s  i n  t h e  5 j u n i o r  h ig h  s c h o o l s  i n  t h e  s c h o o l  s y s t e m .

To be i n c l u d e d  i n  t h e  s a m p l e ,  t h e  s t u d e n t s  had t o  

have c o m p le t e d  b o t h  t h e  c r i t e r i o n - r e f e r e n c e d  t e s t  and t h e  

n o r m - r e f e r e n c e d  t e s t  when a d m i n i s t e r e d .  Thus ,  t h e  f o u r t h -  

g r a d e  sample  c o n s i s t e d  o f  969 s t u d e n t s ,  w h i l e  t h e  s e v e n t h -  

g r a d e  sample  c o n s i s t e d  o f  949 s t u d e n t s .  For  p u r p o s e s  o f  

a n a l y z i n g  t h e  d a t a  and  m ak ing  c o m p a r i s o n s ,  t h e  sam p les  

were d i v i d e d  i n t o  s u b g r o u p s ,  a s  i n d i c a t e d  i n  T a b le  1 .

T a b le  1

D i s t r i b u t i o n  o f  S t u d e n t s  i n  Sample

S t u d e n t
Subgro up

F o u r th Grade S e v e n th Grade

No. % No. %

Black 22? 2 3 . 4 204 2 1 .5
White 742 7 6 .6 745 7 8 .5
Male 491 5 0 .7 492 5 1 .8

Female 478 4 9 .3 4 57 4 8 . 2
B la ck  male 115 1 1 .9 99 1 0 . 4
B la ck  f em a le 112 1 1 . 5 105 1 1 .1
White male 376 3 8 .8 393 4 1 . 4
White f e m a le 366 3 7 .8 352 3 7 .1
T o t a l  s t u d e n t s  969 1 0 0 . 0 949 1 0 0 .0

I n s t r u m e n t a t i o n

M ic h ig a n  E d u c a t i o n a l  
A sse ssm en t  Program

The 1 9 7 3 - 7 4  M ic h ig a n  E d u c a t i o n a l  A ss es s m en t  Program
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(MEAP) c o n s i s t e d  o f  a n  o b j e c t i v e - r e f e r e n c e d  r e a d i n g  t e s t  

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

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

t e s t s  c o n t a i n e d  5 t e s t  i t e m s  f o r  e a c h  o f  t h e  23 m in im a l  

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

some i t e m s  w hich  were  r e a d  by t h e  t e s t  a d m i n i s t r a t o r  t o  

t h e  s t u d e n t s .

The f o u r t h - g r a d e  m a th e m a t i c s  t e s t  c o n t a i n e d  5 m u l t i p l e -  

c h o i c e  t e s t  i t e m s  f o r  e a c h  o f  t h e  35 m in im a l  p e r f o r m a n c e  

o b j e c t i v e s  t e s t e d ,  w h i l e  t h e  s e v e n t h - g r a d e  m a th e m a t i c s  

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

t h e  45 o b j e c t i v e s  r e p r e s e n t e d .  Each  t e s t  i n c l u d e d  s e v e r a l  

i t e m s  t o  be r e a d  by t h e  a d m i n i s t r a t o r .

Development o f  t h e  1 9 7 3 -7 4  MEAP by t h e  M ic h ig a n  D e p a r t 

ment o f  E d u c a t i o n  (1973)  i s  e x p l a i n e d  i n  S ch oo l  and  D is 

t r i c t  R e p o r t s i E x p l a n a t o r y  M a t e r i a l s ,  a s  f o l l o w s i

The m in im a l  p e r f o r m a n c e  o b j e c t i v e s  were 
s e l e c t e d  from t h o s e  d e v e lo p e d  by e d u c a t o r s  and 
r e v i e w e d  by  c o m m iss io n s  made up o f  t e a c h e r s ,  
a d m i n i s t r a t o r s ,  c u r r i c u l u m  s p e c i a l i s t s ,  and 
l a y  c i t i z e n s  c o o p e r a t i n g  w i t h  t h e  D epar tm en t  
o f  E d u c a t i o n .  H av in g  b ee n  f o r m a l l y  a d o p t e d  by 
t h e  S t a t e  Board o f  E d u c a t i o n ,  t h e s e  p e r f o r m a n c e  
o b j e c t i v e s  r e p r e s e n t  a s e t  o f  m in im a l  e x p e c t a n 
c i e s  a p p l i c a b l e  t o  a l l  b e g i n n i n g  f o u r t h  and 
s e v e n t h  g r a d e  s t u d e n t s  i n  M ic h ig a n .  I n  1972 ,  
a  p r o j e c t  was b egun  t o  w r i t e  and v a l i d a t e  t e s t  
i t e m s  to  m e as u re  t h e  m in im a l  m a th e m a t i c s  and 
r e a d i n g  o b j e c t i v e s .  Under c o n t r a c t  t o  t h e  
M ic h ig a n  D epar tm en t  o f  E d u c a t i o n ,  f i v e  s c h o o l  
d i s t r i c t s  ( . . .  i n  c o o p e r a t i o n  w i t h  t h e  
M ic h ig a n  C o u n c i l  o f  T e a c h e r s  o f  M a th e m a t ic s )  
w ro te  t h e  i t e m s .  The t e s t  i t e m s  were e d i t e d  
by  s t a f f  members o f  t h e  D epar tm en t  and  o f  
C a l i f o r n i a  T e s t  B u rea u /M c G r a w - H i l l ,  who s e r v e d  
a s  t e c h n i c a l  s u p p o r t  c o n t r a c t o r  f o r  t h e  p r o j e c t .

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



kk

The ite m s  w ere t r i e d  o u t i n  th e  d i s t r i c t s  
u n d e r  c o n t r a c t  and  i n  th e  D e t r o i t  P u b lic  
S c h o o ls . F in a l  ite m  r e v i s i o n s  w ere b a se d  on  
t e a c h e r s '  com ments and re v ie w s  by s u b j e c t -  
m a t te r  s p e c i a l i s t s  i n  th e  l i g h t  o f  item  t r y o u t  
d a t a .  The f i n a l  in s t r u m e n ts  w ere p ro d u c e d  by 
th e  t e c h n i c a l  s u p p o r t  c o n t r a c t o r  f o l l o w in g  
s p e c i f i c a t i o n s  a p p ro v e d  by th e  D epartm en t 
CPP. 2 -3 3 .

M e t r o p o l i ta n  A ch ievem en t T e s t

The l e v e l s  o f  th e  M e tr o p o l i t a n  A ch ievem ent T e s t  (MAT) 

a d m in is te r e d  and u t i l i z e d  i n  t h i s  s tu d y  w ere th e  E le m e n ta ry  

L e v e l f o r  f o u r th - g r a d e  s tu d e n t s  and th e  A dvanced L e v e l f o r  

s e v e n th - g ra d e  s t u d e n t s .  The M e tr o p o l i t a n  A ch ievem ent T e s t 

c o n s i s t s  o f  9 v a r i o u s  s u b t e s t s  a t  th e  E le m e n ta ry  L e v e l and 

11 v a r i o u s  s u b t e s t s  a t  th e  A dvanced L e v e l. H owever, f o r  

p u rp o s e s  o f  t h i s  s tu d y ,  th e  f o l l o w in g  7 s u b t e s t s  i n  r e a d i n g  

and  m a th e m a tic s  w ere u sed  a t  b o th  th e  f o u r t h -  and s e v e n th -  

g ra d e  l e v e l s  i (1 )  word k n o w led g e , (2 )  r e a d i n g ,  (3 )  t o t a l  

r e a d i n g ,  (4 ) m a th e m a tic s  c o m p u ta t io n ,  (5 )  m a th e m a tic s  con 

c e p t s ,  (6 ) m a th e m a tic s  p ro b lem  s o lv in g ,  and (7 )  t o t a l  

m a th e m a tic s .  R e s u l t s  o f  th e  above s u b t e s t s  w ere r e p o r t e d  

i n  g ra d e  e q u i v a le n t  s c o r e s  f o r  e a c h  s tu d e n t .

D evelopm ent o f  th e  MAT has b ee n  d e s c r ib e d  by D u ro s t ,  

B ix l e r ,  W r ig h ts to n e ,  P r e s c o t t ,  and  Balow ( 1 9 7 1 ) ,  i n  M etro 

p o l i t a n  A ch ievem ent T e s t  T e a c h e r1s H andbook, a s  f o l l o w s i

M e tr o p o l i ta n  A ch ievem en t T e s t s  a r e  d e s ig n e d  to  
e v a lu a te  w hat i s  b e in g  ta u g h t  i n  t o d a y 's  
s c h o o ls .  T h e r e f o r e ,  th e  d ev e lo p m en t o f  co n 
t e n t  f o r  th e  t e s t s  depended  on  e x t e n s iv e  a n a l 
y s i s  o f  c u r r e n t  c u r r i c u l a r  m a t e r i a l s .  At th e
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b e g in n in g  o f  th e  t e s t  d ev e lo p m en t e f f o r t , 
l i s t s  w ere made o f  l e a d in g  te x tb o o k  s e r i e s ,  
s y l l a b u s e s ,  s t a t e  g u i d e l i n e s ,  and  o th e r  c u r 
r i c u l a r  s o u r c e s .  The t e s t  a u th o r s  and  a u th o 
r i a l  a s s i s t a n t s  n e x t  a n a ly z e d  and  sum m arized  
th e s e  m a t e r i a l s .  B ased on th e s e  co m p reh en s iv e  
su m m a rie s , t e s t  " b lu e p r in t s "  w ere p r e p a r e d .
The t e s t  b l u e p r i n t s  in d i c a t e d  th e  p r o p o r t i o n  
o f  t e s t  i te m s  on v a r i o u s  t o p i c s  n eed ed  to  g iv e  
b a la n c e d  c o v e ra g e  to  th e  c u r r ic u lu m  . . . .

A f te r  t e s t  b l u e p r i n t s  w ere d e v e lo p e d , th e  
a c t u a l  i te m  w r i t i n g  to o k  p l a c e .  I te m s  were 
w r i t t e n  to  c o v e r  e a c h  s u b to p ic  i n  th e  b lu e 
p r i n t s .  A s u f f i c i e n t  number o f  i te m s  was 
w r i t t e n  f o r  e a c h  s u b to p ic  so t h a t ,  a f t e r  
c la s s ro o m  t r y o u t ,  any  i te m s  w hich  were n o t 
f u n c t io n in g  s a t i s f a c t o r i l y  c o u ld  be e l i m i 
n a te d  w i th o u t  a d v e r s e ly  a f f e c t i n g  th e  b a la n c e  
o f  t e s t  c o n t e n t .  F o llo w in g  ite m  w r i t i n g ,  th e  
i te m s  w ere e d i t e d  by th e  p u b l i s h e r  and re v ie w e d  
by  in d e p e n d e n t a u t h o r i t i e s .  A p p r o p r ia te n e s s  o f  
c o n te n t  and f o r m a t ,  c l a r i t y  o f  w o rd in g , and 
o th e r  su c h  f a c t o r s  w ere exam ined  a n d , w here 
p o s s i b l e ,  im proved  upon Cpp. 1 5 -1 6 3 .

V a l i d i t y  f o r  th e  MAT i s  som ew hat te n u o u s ,  d e p e n d in g

upon  th e  c u r r ic u lu m  o f  th e  s c h o o ls  u s in g  th e  t e s t s .  D u ro s t

e t  a l .  (1 9 7 1 ) make th e  f o l lo w in g  comments c o n c e rn in g  th e

v a l i d i t y  o f  th e  t e s t s  1

The v a l i d i t y  o f  an  a c h ie v e m e n t t e s t  i s  d e f in e d  
p r i m a r i l y  i n  te rm s  o f  c o n te n t  v a l i d i t y . A 
t e s t  h a s  c o n te n t  v a l i d i t y  i f  tTie t e s t  ite m s  
a d e q u a te ly  c o v e r  th e  c u r r i c u l a r  a r e a s  t h a t  th e  
t e s t  i s  su p p o se d  to  e v a lu a t e .  S in c e  ea c h  
s c h o o l  has i t s  own c u r r i c u lu m , th e  c o n te n t  
v a l i d i t y  o f  M e t r o p o l i t a n  A ch ievem ent T e s t s  
m ust be e v a lu a te d  by e a ch  s c h o o l .  I t  c a n n o t 
be c la im e d  t h a t  th e  t e s t s  a r e  u n i v e r s a l l y  
v a l i d .  To a s s i s t  s c h o o ls  i n  ju d g in g  th e  con
t e n t  v a l i d i t y  o f  th e  t e s t s ,  th e  a u th o r s  and 
p u b l i s h e r  have p r e p a re d  c o n te n t  o u t l i n e s  f o r  
th e  t e s t s  and  d e s c r ib e d  th e  p r o c e d u r e s  u sed  in  
d e v e lo p in g  th e  t e s t  c o n te n t  C p . 163 .

R e l i a b i l i t y  e s t i m a t e s  f o r  th e  1970 e d i t i o n  o f  th e

M e t r o p o l i t a n  A ch ievem ent T e s t s  w ere d e te rm in e d  by  b o th
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s p l i t - h a l f  (o d d -e v e n )  e s t i m a t e s  c o r r e c t e d  by th e  Spearm an- 

Brown fo rm u la  and S a u p e 's  e s t im a te  o f  K u d e r-R ic h a rd so n  

F orm ula 2 0 . S ta n d a rd  e r r o r s  o f  m easu rem en t a r e  g iv e n  f o r  

g ra d e  e q u i v a l e n t s  and  w ere d e te rm in e d  u s in g  s p l i t - h a l f  

c o e f f i c i e n t s .  B oth  th e  r e l i a b i l i t y  c o e f f i c i e n t s  and  s t a n 

d a rd  e r r o r s  o f  m easu rem en t f o r  th e  F a l l  a re  b a se d  on d a ta  

from  a l l  s t u d e n t s  who to o k  Form G in  th e  F a l l  s t a n d a r d i z a 

t i o n  p rogram  and a r e  in c lu d e d  in  T ab le  2 .

MEAP and MAT

S in c e  th e  s u b je c t  a r e a s  o f  r e a d i n g  and m a th e m a tic s  

w ere in c lu d e d  i n  b o th  MEAP ( c r i t e r i o n - r e f e r e n c e d  t e s t )  and  

MAT (n o rm - r e f e r e n c e d  t e s t ) ,  th e  in f o r m a t io n  p ro v id e d  by 

th e  same s u b je c t  a r e a s  on th e  two k in d s  o f  t e s t s  c o u ld  be 

com pared . F ig u re  1 i n d i c a t e s  co m p arab le  s u b t e s t s  o f  MEAP 

and  MAT, th u s  m ak in g  c o m p a riso n s  p o s s i b l e .

F ig .  l . - - P l a n  f o r  c o m p arin g  th e  r e s u l t s  o f  e a c h  MAT 
s u b t e s t  w i th  co m p a ra b le  MEAP s u b t e s t  r e s u l t s .

MAT MEAP
R ea d in g

(23  o b j e c t i v e s )
R ea d in g  s u b t e s t s  

Word know ledge 
R ea d in g
T o ta l  r e a d i n g

M ath e m a tic s  s u b t e s t s
M a th e m a tic s  c o m p u ta t io n  
M a th e m a tic s  c o n c e p ts  
M a th e m a tic s  p r o b .  s o lv in g  
T o ta l  m a th e m a tic s

M a th e m a tic s
(3 5  o b j e c t i v e s  f o r  f o u r t h

s e v e n th
g ra d e )

S c o re s  r e p o r t e d  i n  g ra d e  
e q u i v a le n t  s c o r e s .

S c o re s  r e p o r t e d  by Y ( o b je c 
t i v e  m a s te re d )  and N ( n o t  m as
t e r e d ) .  T o ta l  number o f  o b je c 
t i v e s  m a s te r e d  f o r  e a c h  i n d i 
v id u a l  on e a c h  s u b t e s t  r e c o rd e d  
f o r  t h i s  s tu d y .
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Table 2'

R e l i a b i l i t y  D ata  and S ta n d a rd  E r r o r s  o f  M easurem ent o f  M e tr o p o l i ta n  
A ch ievem ent T e s t s  by  L e v e l and G rade f o r  F a l l  S ta n d a r d iz a t io n

S u b te s t

S p l i t - h a l f  C o e f f i c i e n t  
C o r re c te d  by  Spearm an- 

Brown F orm ula

S au p e’ s E s t im a te  o f  
K u d e r-R ic h a rd so n  

F orm ula 20

S ta n d a rd  E r r o r  o f  
M easurem ent i n  Terms 
o f  G rade E q u iv a le n ts

E le m e n ta ry
( 4 .1 )

A dvanced
( 7 .1 )

E le m e n ta ry
( 4 .1 )

A dvanced
( 7 .1 )

E le m e n ta ry
(4 .1 )

A dvanced
( 7 .1 )

R ead in g

Word
know ledge • 95 .92 .9 4 .91 .30 .6 0

R ea d in g .93 .92 • 92 .9 1 .4 0 .60
T o ta l

r e a d in g • 97 .92 .9 6 • 95 .30 .4 0

M a th e m a tic s

C o m p u ta tio n • 91 .90 .8 8 .88 .30 • 50
C oncep ts .9 1 .87 • 90 .8 7 .4 0 .7 0
Problem

s o lv in g • 93 .9 0 .91 .89 .40 .60

T o ta l
m a th e m a tic s • 96 .9 6 .9 5 .20 .40



48

P ro c e d u re s

The d a t a  u s e d  i n  t h i s  s tu d y  w ere c o l l e c t e d  i n  Septem 

b e r  and  O c to b e r  o f  1973» in  a l l  f o u r t h  and s e v e n th  g ra d e s  

i n  th e  K alam azoo P u b lic  S c h o o ls , K alam azoo , M ich ig an . The 

M e tr o p o l i t a n  A ch ievem ent T e s t ,  g iv e n  to  e v e ry  f o u r th -  and 

s e v e n th -g ra d e  s t u d e n t ,  was a d m in is te r e d  by c la s s ro o m  

t e a c h e r s  i n  b o th  g ra d e s  d u r in g  th e  t h i r d  week o f  S ep te m b er. 

The d e c i s io n  to  a d m in is te r  th e  t e s t s  was made by th e  l o c a l  

s c h o o l  d i s t r i c t  in  an  e f f o r t  to  e v a lu a te  s tu d e n t  a c h ie v e 

m ent .

The M ich ig an  E d u c a t io n a l  A ssessm en t P rogram  was a l s o  

a d m in is te r e d  by c la s s ro o m  t e a c h e r s  to  a l l  s t u d e n t s  i n  b o th  

f o u r t h  and s e v e n th  g r a d e s  d u r in g  th e  f i r s t  week o f  O c to b e r . 

The d e c i s io n  to  a d m in is te r  t h i s  t e s t  was made on  th e  s t a t e  

l e v e l ,  i n  an  e f f o r t  to  a s s e s s  th e  academ ic  ac h ie v e m e n t i n  

r e a d i n g  and m a th e m a tic s  o f  f o u r t h -  and s e v e n th - g ra d e  s t u 

d e n ts  i n  th e  S t a t e  o f  M ic h ig a n .

The c la s s ro o m  te a c h e r s  had a d m in is te r e d  th e  M e tro p o l

i t a n  A ch ievem ent T e s t tw ic e  e a c h  y e a r  d u r in g  th e  p a s t  few  

y e a r s ;  t h e r e f o r e ,  th e  a d m i n i s t r a t i o n  p ro c e d u re s  w ere f a m i l 

i a r  t o  them . H ow ever, w orkshops c o n c e rn in g  MAT t e s t i n g  

p ro c e d u re s  w ere h e ld  i n  e a c h  s c h o o l ,  by th e  s c h o o l 's  t e s t 

in g  c o o r d i n a to r ,  f o r  th e  t e a c h e r s .  The M ich ig an  E duca

t i o n a l  A ssessm en t P rogram  was new to  th e  c la s s ro o m  te a c h e r s }  

t h e r e f o r e ,  e x t e n s iv e  w orkshops w ere g iv e n  f o r  th e  t e a c h e r s  

i n  e a c h  s c h o o l  by  th e  t e s t i n g  c o o r d i n a to r  i n  th e  s c h o o l ,
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e x p l a in i n g  th e  n a tu r e  o f  MEAP and th e  t e s t i n g  a d m in i s t r a 

t i o n  p ro c e d u re s  f o r  th e  t e s t .

The s tu d e n t  r e s p o n s e  s h e e t s  from  b o th  t e s t s  w ere s e n t  

to  th e  a p p r o p r i a t e  com pany o r  ag e n cy  f o r  m ach ine  s c o r in g ,  

and s tu d e n t  and  c l a s s  sum m aries o f  th e  t e s t  r e s u l t s  w ere 

r e t u r n e d  to  th e  D epartm en t o f  R e s e a rc h  and  D evelopm ent o f  

th e  K alam azoo P u b lic  S c h o o ls  f o r  d i s t r i b u t i o n  to  th e  c l a s s 

room t e a c h e r s .

For t h i s  i n v e s t i g a t i o n ,  th e  r e s u l t s  o f  th e  M e tro p o l

i t a n  A ch ievem ent T e s t and  th e  M ich ig an  E d u c a t io n a l  A s s e s s 

m ent Program  w ere p r o c e s s e d  by f i r s t  c o u n t in g  and r e c o r d i n g ,  

f o r  e a c h  s t u d e n t ,  th e  num ber o f  r e a d in g  o b j e c t i v e s  m a s te re d  

and  m a th e m a tic s  o b j e c t i v e s  m a s te re d  on th e  MEAP.

N ex t, f o r  e a c h  s tu d e n t  i n  th e  f o u r th - g r a d e  sam ple 

(N = 9 6 9 ) and  f o r  e a c h  s e v e n th -g ra d e  s tu d e n t  (N = 9 4 9 ) ,  

t h e  f o l l o w in g  summary in f o r m a t io n  was p la c e d  on an  a p p ro 

p r i a t e  fo rm , to  be p ro c e s s e d  f o r  co m p u te r u s a g e »

1 . S tu d e n t  code num ber

2 .  MAT r e a d in g  s u b t e s t ,  r e p o r t e d  i n  g ra d e
e q u i v a l e n t  s c o re s *

a .  Word know ledge
b . R ea d in g
c .  T o ta l  r e a d in g

3» MAT m a th e m a tic s  s u b t e s t s ,  r e p o r t e d  i n
g ra d e  e q u i v a le n t  s c o re s *

a .  C o m p u ta tio n
b . C o n ce p ts
c .  P rob lem  s o lv in g
d . T o ta l  m a th e m a tic s

4 . Number o f  MEAP r e a d i n g  o b j e c t i v e s  m a s te r e d .
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5# Number o f MEAP m athem atics o b je c t iv e s  
m aste red .

The above in f o r m a t io n  was coded  f o r  k ey  p u n c h in g  on 

IBM c a r d s ,  and th e n  th e  co m p le te d  IBM c a rd s  w ere p r o o f r e a d  

and a l l  e r r o r s  w ere c o r r e c t e d .  E x i s t i n g  co m p u te r p rog ram s 

w ere a d a p te d  to  m eet r e q u i r e m e n ts  o f  th e  d a ta  t r e a tm e n t .

D ata  T re a tm e n t

The f o l lo w in g  s t a t i s t i c a l  m ethods w ere u sed  in  t r e a t 

m ent o f  th e  d a t a .  An e x p l a n a t i o n  o f  e a c h  o f  th e  t r e a tm e n ts  

fo l lo w s  I

H is to g ram s  and  s c a t t e r  d ia g ra m s . — To d e te rm in e  th e  

n a t u r e  o f  th e  d i s t r i b u t i o n s  o f  th e  r e s u l t s  from  th e  MEAP 

R ea d in g  T e s t  and  M a th e m a tic s  T e s t ,  h is to g ra m s  w ere made 

show ing  th e  t o t a l  num ber o f  o b j e c t i v e s  p a s s e d  by e a c h  s t u 

d e n t and  th e  p e r c e n ta g e  o f  th e  sam ple a c h ie v in g  t h a t  num ber. 

F our h is to g ra m s  w ere made show ing  th e  d i s t r i b u t i o n s  f o r  

b o th  th e  MEAP r e a d i n g  and m a th e m a tic s  t e s t s ,  f o r  g ra d e s  

fo u r  and  s e v e n .

S c a t t e r  d ia g ram s  w ere u sed  to  p l o t  th e  r e l a t i o n s h i p  

b e tw e en  th e  t o t a l  num ber o f  o b j e c t i v e s  p a s s e d  on e a c h  MEAP 

t e s t  w i th  th e  g ra d e  e q u i v a le n t  s c o r e s  from  th e  c o r re s p o n d 

in g  s u b t e s t s  on th e  MAT f o r  e a c h  i n d i v i d u a l .  T h is  p ro c e 

d u re  was u se d  f o r  b o th  th e  r e a d in g  and  m a th e m a tic s  g rad e  

e q u i v a le n t  s c o r e s  from  th e  MAT, f o r  g ra d e s  f o u r  and s e v e n .

D e s c r ip t iv e  d a t a . — For e a c h  o f  th e  su b g ro u p s  i n  b o th  

g r a d e s  f o u r  and  s e v e n ,  th e  fo l l o w in g  w ere c a l c u l a t e d i
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m ean, s t a n d a r d  d e v i a t i o n ,  v a r i a n c e ,  m e d ia n , m ode, s t a n d a r d  

e r r o r  o f  th e  m ean, and  th e  c o e f f i c i e n t  o f  v a r i a n c e .

C o r r e l a t i o n  c o e f f i c i e n t s . — Due to  th e  n a tu r e  o f  th e  

r e s u l t s  o f  th e  h is to g ra m s  and th e  s c a t t e r  d ia g ra m s , th r e e  

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

l a t i o n  c o e f f i c i e n t s  w ere com puted  to  show th e  r e l a t i o n s h i p  

be tw een  th e  t o t a l  num ber o f  o b j e c t i v e s  p a s s e d  on  a  t e s t  

from  th e  MEAP and th e  g ra d e  e q u iv a le n t  s c o r e s  from  th e  

c o r r e s p o n d in g  t e s t s  from  th e  MAT. T h is  was com puted f o r  

a l l  su b g ro u p s  on a l l  s u b t e s t s  in  b o th  f o u r t h  and s e v e n th  

g r a d e s .  The c o e f f i c i e n t s  o f  d e t e r m in a t io n  ( r 2 and R^2 ) 

were a l s o  r e p o r t e d .

Two d i f f e r e n t  ty p e s  o f  c o r r e l a t i o n  m e a su re s  w ere 

em p loyed i

1 . P e a rs o n  ( r ) ,  w h ich  shows th e  d e g re e  o f  
l i n e a r  r e l a t i o n s h i p .

2 . In d ex  o f  C o r r e l a t i o n  (R_) b a s e d  on  a qu ad 
r a t i c  m o d e l, w h ich  i n d i c a t e s  th e  d e g re e  o f  
r e l a t i o n s h i p  e x p la in e d  by a c u rv e d  l i n e  
(W e rt, N e id t ,  and  Ahmann, 1 9 5 ^ , c h . 1 5 ) .

C om parison  o f  c o e f f i c i e n t s  o f  d e t e r m i n a t io n . — P ro c e -  

d u re s  to  com pare th e  c o e f f i c i e n t s  o f  d e t e r m in a t io n  w ere

u se d  to  e s t i m a t e  th e  p e r c e n ta g e  o f  v a r i a n c e  i n c r e a s e  due

to  th e  a d d i t i o n  o f  th e  q u a d r a t i c  te rm .

R e g re s s io n  e q u a t io n . — P r e d ic te d  g ra d e  e q u i v a le n t  

s c o r e s  w ere com puted  u s in g  th e  f o l l o w in g  fo rm u la !

Y = b Q + b1 (X) = b2 (X2 )

Z T r a n s f o rm a tio 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  . — The
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In d ex  o f  C o r r e l a t i o n  v a lu e s  from  a l l  s u b t e s t s  and  m ost 

s u b g ro u p s  w ere t r a n s f o r m e d  in t o  Z v a lu e s  by th e  fo rm u la

The Z v a lu e s  w ere a v e ra g e d  and  ch a n g ed  to  th e  c o r re s p o n d 

in g  c o r r e l a t i o n  c o e f f i c i e n t s ,  u s in g  an  a p p r o p r i a t e  lo g a 

r i th m  t a b l e  c o n s t r u c t e d  by M a llo y , and  u s in g  th e  above 

fo rm u la .  W ith th e  r e s u l t a n t  c o r r e l a t i o n  c o e f f i c i e n t  v a l 

u e s ,  a  summary t a b l e  o f  th e  r e s u l t s  o f  th e  s tu d y  was con 

s t r u c t e d ,  t o  be u sed  a s  a  b a s i s  f o r  d i s c u s s io n  o f  th e  f i n d 

in g s  o f  th e  s tu d y .

S e r v ic e s  o f  th e  co m p u te r f a c i l i t i e s  o f  W este rn  M ich

ig a n  U n iv e r s i t y  and th e  D ep a rtm en t o f  R e s e a rc h  and D evelop

ment o f  th e  K alam azoo P u b lic  S c h o o ls  w ere u t i l i z e d .

In  C h a p te r  I I I ,  a c o n c is e  p ro b lem  s ta te m e n t  was 

r e v ie w e d , and th e  p o p u la t io n  and  sam ple  u sed  i n  th e  s tu d y  

w ere i d e n t i f i e d .  I n s t r u m e n ta t io n  and p ro c e d u re s  u t i l i z e d  

in  th e  s tu d y  w ere d e s c r i b e d ,  w ith  a  s e c t i o n  on d a t a  a n a ly 

s i s  c o n c lu d in g  th e  c h a p te r .

R e s e a rc h  f in d i n g s  a r e  r e p o r t e d  and  d i s c u s s e d  in  

C h a p te r  IV.

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



CHAPTER IV

REPORT OF THE FINDINGS

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

r e l a t e  to  e a c h  o f  th e  f o l l o w in g  q u e s t i o n s  w hich  w ere p o sed  

f o r  i n v e s t i g a t i o n  i n  C h a p te r  I i

1 . What i s  th e  r e l a t i o n s h i p  b e tw e en  norm - 
r e f e r e n c e d  t e s t s  and c r i t e r i o n - r e f e r e n c e d  
t e s t s  w ith  r e s p e c t  to  p r e d i c t i n g  s tu d e n t  
p e r fo rm a n c e  s c o r e s  o r  g ra d e  e q u i v a l e n t s  
a s  i n d i c a t e d  on a n o rm - re f e r e n c e d  t e s t ?

2 . What i s  th e  r e l a t i o n s h i p  b e tw e en  s c o re s  
on n o rm - re f e r e n c e d  t e s t s  and  c r i t e r i o n -  
r e f e r e n c e d  t e s t s  f o r  ( a )  f o u r th -  and 
s e v e n th -g ra d e  s t u d e n t s ,  (b )  b la c k  s t u 
d e n ts  and w h ite  s t u d e n t s ,  and (c )  m ale 
and fem a le  s tu d e n t s ?

The p r im a ry  s t a t i s t i c a l  m o d e ls  u sed  to  a n a ly z e  th e  

d a t a  w ere l i n e a r  and n o n l i n e a r  r e g r e s s i o n  p ro c e d u re s  w hich  

w ere a p p r o p r i a t e  a s  in d i c a t e d  by s c a t t e r  d ia g ra m s .

D ata  p r e s e n t a t i o n  c o n s i s t s  o f  r e p o r t i n g  th e  c o e f f i 

c i e n t s  o f  c o r r e l a t i o n  ( r  and  R ) ,  co m p a riso n s  o f  th e  c o e f f i 

c i e n t s  o f  d e t e r m in a t io n  ( r 2 and R q 2 ) *  and th e  e s t im a te d  

p r o b a b i l i t y  (p ) o f  th e  o b s e rv e d  r e l a t i o n s h i p s  b e in g  a  

chance  o c c u r r e n c e .

Q u e s t io n  One

What i s  th e  r e l a t i o n s h i p  b e tw e en  n o rm - re f e r e n c e d  

t e s t s  and c r i t e r i o n - r e f e r e n c e d  t e s t s  w ith  r e s p e c t  t o  p r e 

d i c t i n g  s tu d e n t  p e r fo rm a n c e  s c o r e s  o r  g ra d e  e q u i v a l e n t s

53
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a s  i n d i c a t e d  on  a  n o rm - r e f e r e n c e d  t e s t ?

The d e g ree  o f  r e l a t i o n s h i p  b e tw e en  th e  1 9 7 3 -7 4  M ich

ig a n  E d u c a t io n a l  A ssessm en t P rogram  (MEAP) s c o r e s  and th e  

M e tr o p o l i ta n  A ch ievem ent T e s t  (MAT) s c o r e s  was l a r g e  and  

c o n s i s t e n t .  T h is  r e l a t i o n s h i p  was r e p l i c a t e d  a c r o s s  su b 

j e c t s  and  t e s t s ,  a s  shown i n  T a b le  3 an d  A ppend ix  A. I t  

i s  c l e a r  w ith  a  h ig h  d e g re e  o f  c o n f id e n c e  t h a t  th e  r e l a 

t i o n s h i p s  w ere h ig h ly  s i g n i f i c a n t ,  s in c e  th e  p v a lu e s  w ere 

l e s s  th a n  .0 0 0 1 . S in c e  a r e l a t i v e l y  h ig h  r e l a t i o n s h i p  

d oes  e x i s t  be tw een  th e  MEAP ( c r i t e r i o n - r e f e r e n c e d  t e s t )  

and th e  MAT ( n o rm - r e f e r e n c e d  t e s t )  , i t  i s  p o s s i b l e  t h a t  a 

c r i t e r i o n - r e f e r e n c e d  t e s t  c a n  p r e d i c t  s t u d e n t  p e rfo rm a n c e  

s c o r e s  a s  g ra d e  e q u i v a l e n t s .

T a b le  3

Summary D ata  f o r  R e l a t i o n s h i p  B etw een S c o re s  on  M e tro 
p o l i t a n  A ch ievem ent T e s t  and M ich ig an  E d u c a t io n a l  

A ssessm en t P rogram  i n  R ea d in g  and  M a th e m a tic s

S u b te s t
F o u r th G rade S e v e n th G rade

r
r q

r
Rq

R ea d in g
Word know ledge .6 8 .7 0 .7 0 .7 2
R ea d in g .7 0 .7 3 • 76 .7 7
T o ta l  r e a d in g .7 1 .7 4 .7 6 .7 7

M a th e m a tic s
C o m p u ta tio n .57 .62 .7 2 .7 7
C o n cep ts .62 .7 1 .7 5 .8 0
Prob lem  s o lv in g .59 .6 8 • 73 .79
T o ta l  m a th e m a tic s .6 4 .7 1 .79 .8 4

p < .0001
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S c a t t e r  d ia g ram  in d i c a t i o n s

S c a t t e r  d ia g ra m s  (A ppend ix  B) w ere u t i l i z e d  t o  show 

th e  r e l a t i o n s h i p  o f  th e  t o t a l  num ber o f  o b j e c t i v e s  p a s s e d  

f o r  e a c h  i n d i v i d u a l  on th e  MEAP w ith  th e  same i n d i v i d u a l 's  

c o r r e s p o n d in g  g ra d e  e q u i v a l e n t  s c o re  on  th e  MAT. For 

i n s t a n c e ,  th e  t o t a l  num ber o f  o b j e c t i v e s  p a s s e d  by an  i n d i 

v id u a l  on th e  MEAP R ea d in g  T e s t  was c o r r e l a t e d  w ith  th e  

same i n d i v i d u a l 's  g ra d e  e q u i v a le n t  s c o re  r e c e iv e d  on th e  

MAT T o ta l  R ea d in g  S u b te s t .  The same p ro c e d u re  was u sed  in  

show ing  th e  r e l a t i o n s h i p  i n  th e  a r e a  o f  m a th e m a tic s  f o r  a l l  

s t u d e n t s  i n  th e  f o u r t h -  and  s e v e n th -g ra d e  s a m p le s .

The s c a t t e r  d ia g ram s  in d i c a t e  a r e l a t i o n s h i p  b e tw e en  

th e  M ich ig an  E d u c a t io n a l  A ssessm en t P rogram  and  th e  M etro 

p o l i t a n  A ch ievem ent T e s t .  H ow ever, th e  r e l a t i o n s h i p s  w ere 

n o t  a lw a y s  l i n e a r .  The s c a t t e r  d ia g ram s in d i c a t e d  a  

g r e a t e r  am ount o f  l i n e a r i t y  in  th e  r e a d i n g  t e s t s  a t  b o th  

th e  f o u r t h -  and  s e v e n th - g ra d e  l e v e l s  th a n  on e i t h e r  th e  

f o u r th - g r a d e  o r  s e v e n th - g ra d e  m a th e m a tic s  t e s t s .

C om parison  o f  c o e f f i c i e n t s  
o f  d e t e r m in a t io n

The f o l lo w in g  p r o c e d u r e s  w ere u t i l i z e d  to  d e te rm in e  

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

s h ip  b e tw e en  th e  s c o r e s  o f  th e  MEAP and MAT a t t r i b u t e d  to  

th e  a d d i t i o n  o f  th e  s q u a re d  v a r i a b l e  r e p r e s e n t e d  i n  th e  

q u a d r a t i c  m o d e l. B oth  th e  l i n e a r  ( r )  and  th e  q u a d r a t i c
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(Rq ) c o r r e l a t i o n  c o e f f i c i e n t s  w ere com pu ted . A f te r  th e
2l i n e a r  c o e f f i c i e n t  o f  d e t e r m in a t io n  ( r  ) and th e  q u a d r a t i c  

( R q 2 ) w ere com p u ted , th e y  w ere th e n  s u b t r a c t e d  £ (R q2 ) -  r 2J  

to  f i n d  th e  p e r c e n ta g e  o f  i n c r e a s e  i n  th e  v a r i a n c e  w hich  

was due to  th e  q u a d r a t i c  te rm  a lo n e .

A t e s t  u sed  in  s te p w is e  r e g r e s s i o n ,  to  d e te rm in e  i f  

an  a d d i t i o n a l  in d e p e n d e n t v a r i a b l e  s h o u ld  be added  to  a  

g e n e r a l  l i n e a r  m o d e l, was a d o p te d  and u s e d .  T h is  t e s t  

d e te rm in e d  w h e th e r  th e  p e r c e n ta g e  o f  i n c r e a s e  due to  th e  

q u a d r a t i c  a lo n e  was s i g n i f i c a n t .  The fo rm u la  i s

(R0 ) 2 -  ( r ) 2 
F = (N -  3 )— 3----------:------ p

1  -  ( R q )

The d e g r e e s  o f  freedom  u sed  w ith  t h i s  fo rm u la  a r e  1 and  

N -  3 w here N i s  th e  sam ple s i z e .  A f te r  th e  F v a lu e s  w ere 

com puted  and com pared  w ith  an  F d i s t r i b u t i o n  t a b l e ,  i t  was 

c o n c lu d e d  t h a t  a l l  v a lu e s  i n  th e  colum n " I n c r e a s e  Due to  

Q u a d ra t ic  A lone" i n  T a b le s  4 and 5 w ere s i g n i f i c a n t  a t  th e  

.0 1  l e v e l .

A lth o u g h  th e  d i f f e r e n c e s  i n  th e  l i n e a r  and  q u a d r a t i c  

c o r r e l a t i o n  c o e f f i c i e n t s  w ere s m a l l ,  th e  s i g n i f i c a n t  d i f 

f e r e n c e s  n o te d  on co m p arin g  th e  c o e f f i c i e n t s  o f  d e te rm in a 

t i o n  f o r  th e  l i n e a r  and  q u a d r a t i c  m ode ls  w ere p r o b a b ly  due 

to  th e  l a r g e  sam p le  s i z e s  (N = 9 6 9 » f o u r t h  g r a d e ;  N = 9 4 9 , 

s e v e n th  g r a d e ) .  B ased on  th e  above in f o r m a t i o n ,  i t  can  

be c o n c lu d e d  t h a t  th e  u se  o f  th e  q u a d r a t i c  m odel ( R q ) c o u ld  

be c o n s id e r e d  to  be m ore a p p r o p r i a t e  th a n  th e  l i n e a r  m o d e l.
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T a b le  4

In c r e a s e  o f  V a r ia n c e  Due to  Q u a d ra tic  M odel Computed to  L in e a r  M odel 
by  Use o f  C o e f f i c i e n t s  o f  D e te rm in a t io n  ( F o u r th  G rade)

S u b te s t
L in e a r Q u a d ra tic

C o e f f i c i e n t  o f  
D e te rm in a t io n  

o f  L in e a r

C o e f f i c i e n t  o f  
D e te rm in a t io n  
o f  Q u a d ra tic

I n c r e a s e  Due 
to  Q u a d ra tic  

A lone

r Ra r 2
* a2 < v 2 - e2

R ea d in g

Word
know ledge .683 .702 . 4 665 .4928 , * 

.0263

R ea d in g .696 .730 .4 8 4 4 .5329 .0485*
T o ta l  r e a d in g .709 .736 .5027 • 5417 .0390*

M ath e m a tic s

C om p u ta tio n .572 .6 2 4 .3272 .3 8 9 4 . 0622*
C on cep ts .619 .705 .3832 .4970 . 1138*
P roblem

s o lv in g • 592 .683 .3 5 0 5 .4665 . 1160*

T o ta l
m a th e m a tic s • 635 .710 .4032 .5041 .1009*

*p < .01

Ox
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T a b le  5

In c r e a s e  o f  V a ria n c e  Due to  Q u a d ra t ic  M odel Computed to  L in e a r  M odel 
by  Use o f  C o e f f i c i e n t s  o f  D e te rm in a t io n  (S e v e n th  G rade)

S u b te s t
L in e a r Q u a d ra tic

C o e f f i c i e n t  o f  
D e te rm in a t io n  

o f  L in e a r

C o e f f i c i e n t  o f  
D e te rm in a t io n  
o f  Q u a d ra tic

I n c r e a s e  Due 
to  Q u a d ra tic  

Alone

r
r q

r 2 RQ2 <V2 -
R ea d in g

Word
know ledge

R ea d in g
T o ta l  r e a d i n g

.700

.7 5 6  
• 755

.7 2 4

.7 7  2 

.7 7 6

.4900

• 5715 
.5700

.5242

.5960

.6022

.0342*

.0245*
*

.0322

M ath e m a tic s

C o m p u ta tio n
C on cep ts
P roblem

s o lv in g
T o ta l

m a th e m a tic s

.717

.753

.730

.7 8 6

.771

.798

.792

.839

.5141

.5670

.5329

.6178

.5 9 4 4

.6368

.6273

.7039

. 0803*

. 0698*

.0944*

. 0861*

*p < .0 1



A lso, i t  can be no ted  in  T ab les 4 and 5 t h a t  th e  e s t i 

m ated p e rcen tag e  o f v a ria n c e  in c re a se  due to  th e  a d d i t io n  

o f  th e  q u a d ra tic  term  i s  l a r g e r  fo r  a r i th m e tic  (6  to  11 .6  

p e rc e n t)  th a n  fo r  re a d in g  (2 .5  to  4 .9  p e rc e n t ) .  As in  th e  

case  o f a r i th m e t ic ,  a 1 0 -p e rcen t in c re a se  in  v a r ia n c e  i s  

la rg e  o r s u b s ta n t ia l ;  th e r e f o r e ,  th e  r e l a t i o n s h ip  i s  more 

n o n lin e a r  betw een th e  v a r ia b le s  f o r  a r i th m e tic  th a n  fo r  

re a d in g .

Q u e s tio n  Two

What i s  th e  r e l a t i o n s h i p  b e tw e en  s c o r e s  on norm - 

r e f e r e n c e d  t e s t s  and c r i t e r i o n - r e f e r e n c e d  t e s t s  f o r  ( a )  

f o u r t h -  and s e v e n th - g ra d e  s t u d e n t s ,  (b )  b la c k  s tu d e n t s  and 

w h ite  s t u d e n t s ,  and  (c )  m ale and fem a le  s tu d e n t s ?

F o u r th -  and  s e v e n th -  
g ra d e  s tu d e n t s

As can  be n o te d  i n  T a b le  6 , th e  c o r r e s p o n d in g  c o r r e 

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

m a th e m a tic s  w ere h ig h e r  f o r  th e  s e v e n th - g r a d e  sam ple  th a n  

f o r  th e  f o u r th - g r a d e  s a m p le . W hile th e  d i f f e r e n c e s  b e tw e en  

th e  r e a d in g  c o r r e l a t i o n  c o e f f i c i e n t s  a c r o s s  g ra d e  l e v e l s  

w ere q u i t e  s m a l l  ( .0 1  to  .0 8 )  and c o n s i s t e n t ,  th e  m a th e 

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

i t y  ( .0 4  t o  .1 8 )  i n  th e  d i f f e r e n c e s  a c r o s s  su b g ro u p s  and 

g ra d e  l e v e l s .  For i n s t a n c e ,  f o r  m ost su b g ro u p s  th e  c o r r e 

l a t i o n  c o e f f i c i e n t s  i n  m a th e m a tic s  i n  g ra d e  s e v e n  w ere
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Table 6

Q u a d ra t ic  C o r r e l a t i o n  C o e f f i c i e n t s  f o r  A ll  Sub
g ro u p s  i n  R ea d in g  and  M a th e m a tic s  f o r  

G rades F our and  Seven

Subgroup
G rade Four G rade S even

R ea d in g
rq

Math

rq

R ea d in g
r q

M ath

V  . .
A ll  s tu d e n t .72 .68 .7 6 .8 0
B lack  s tu d e n t .69 .63 .70 .6 3
W hite s tu d e n t .7 0 .63 .72 .7 9
M ale s tu d e n t • 73 .67 .7 5 .8 1
Fem ale s tu d e n t .7 2 .70 • 77 00 !-■

p < .0001

from  .1 1  to  .1 6  h ig h e r  th a n  w ere th e  f o u r th - g r a d e  m a th e

m a t ic s  c o r r e l a t i o n  c o e f f i c i e n t s ,  e x c e p t  f o r  th e  b la c k  

s tu d e n t  s u b g ro u p . In  b o th  g ra d e s  f o u r  and  s e v e n , th e  

b la c k  s tu d e n t  su b g ro u p  had a  lo w e r  c o r r e l a t i o n  c o e f f i c i e n t  

o f  ,6 3  i n  m a th e m a tic s ,  a s  com pared  to  an  i d e n t i c a l  m a th e 

m a t ic s  c o r r e l a t i o n  c o e f f i c i e n t  f o r  th e  w h ite  s tu d e n t s  i n  

g ra d e  f o u r ,  b u t a  h ig h  c o r r e l a t i o n  c o e f f i c i e n t  o f  .79  was 

r e p o r t e d  f o r  th e  w h ite  s tu d e n t s  i n  m a th e m a tic s  i n  g ra d e  

se v e n . T h u s , a  h ig h e r  s e v e n th - g ra d e  m a th e m a tic s  c o r r e l a 

t i o n  c o e f f i c i e n t  f o r  th e  b la c k  s tu d e n t  su b g ro u p  was n o t  

in d i c a t e d  a s  i t  was w ith  th e  re m a in in g  s u b g ro u p s .

W ith in  th e  f o u r th - g r a d e  s a m p le , th e  r e a d i n g  c o r r e l a 

t i o n  c o e f f i c i e n t s  w ere h ig h e r  f o r  a l l  s u b g ro u p s  o f  th e  

sam ple th a n  w ere th e  m a th e m a tic s  c o r r e l a t i o n  c o e f f i c i e n t s .  

In  th e  a r e a  o f  r e a d i n g ,  th e  h ig h e s t  c o r r e l a t i o n  c o e f f i c i e n t
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was r e p o r t e d  f o r  th e  m ale s tu d e n t  s u b g ro u p , w h ile  th e  

lo w e s t  c o r r e l a t i o n  c o e f f i c i e n t  was r e p o r t e d  f o r  th e  b la c k  

s tu d e n t  s u b g ro u p . I t  m ust be n o te d ,  ho w ev er, t h a t  th e  

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

from  .69  to  , 7 3 » w ith  o n ly  a  s m a l l  am ount o f  v a r i a b i l i t y  

n o te d .

W ith in  th e  f o u r th - g r a d e  sa m p le , th e  m a th e m a tic s  c o r 

r e l a t i o n  c o e f f i c i e n t s  ( .6 3  to  .7 0 )  w ere g e n e r a l l y  lo w e r 

th a n  w ere th e  r e a d i n g  c o r r e l a t i o n  c o e f f i c i e n t s ,  w ith  

s l i g h t l y  g r e a t e r  v a r i a b i l i t y  n o te d .  In  th e  a r e a  o f  m a th e

m a t i c s ,  th e  fe m a le  s tu d e n t s  r e p o r t e d  th e  h ig h e s t  c o r r e l a 

t i o n  c o e f f i c i e n t s  o f  . 7 0 , w ith  b o th  th e  b la c k  s tu d e n t s  and 

w h ite  s tu d e n t s  r e p o r t i n g  th e  same c o r r e l a t i o n  c o e f f i c i e n t  

( . 6 3 ) ,  w h ich  was th e  lo w e s t  r e p o r t e d .

W ith in  th e  s e v e n th - g ra d e  s a m p le , th e  r e a d in g  c o r r e l a 

t i o n  c o e f f i c i e n t s  r a n g e d  from  .70  to  .7 7 •  w ith  th e  lo w e s t  

c o r r e l a t i o n  c o e f f i c i e n t  r e p o r t e d  f o r  th e  b la c k  s tu d e n t  su b 

group  and th e  h ig h e s t  c o r r e l a t i o n  c o e f f i c i e n t  i n  r e a d in g  

r e p o r t e d  f o r  th e  fe m a le  s tu d e n t  su b g ro u p .

W ith in  th e  s e v e n th - g ra d e  sa m p le , th e  m a th e m a tic s  c o r 

r e l a t i o n  c o e f f i c i e n t s  ( .6 3  to  .8 1 )  had  g r e a t e r  v a r i a b i l i t y  

th a n  any  o f  th e  o th e r  f o u r th - g r a d e  and  s e v e n th - g ra d e  r e a d 

in g  and  m a th e m a tic s  c o r r e l a t i o n  c o e f f i c i e n t s  r e p o r t e d .

The h ig h  c o r r e l a t i o n  c o e f f i c i e n t  o f  .8 1  i n  m a th e m a tic s  f o r  

th e  m ale s tu d e n t  and  fe m a le  s tu d e n t  su b g ro u p s  was th e  h ig h 

e s t  c o r r e l a t i o n  c o e f f i c i e n t  r e p o r t e d  a c r o s s  g ra d e s  and
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t e s t s .  A g a in , th e  lo w e s t  c o r r e l a t i o n  c o e f f i c i e n t  o f  .63  

was r e p o r t e d  f o r  th e  b la c k  s tu d e n t  s u b g ro u p .

B lack  s t u d e n t s  and 
w h ite  s tu d e n t 's

In  an  a n a l y s i s  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 c c o rd in g  

to  r a c i a l  s u b g ro u p s , th e  w h ite  s tu d e n t s  r e p o r t e d  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  th e  b la c k  s tu d e n t s  a c ro s s  

t e s t s  and  g r a d e s .  At th e  f o u r th - g r a d e  l e v e l ,  b o th  b la c k  

s t u d e n t s  and  w h ite  s tu d e n t s  r e p o r t e d  n e a r l y  th e  same c o r 

r e l a t i o n  c o e f f i c i e n t s  ( .6 9  and  . 7 0 ) i n  r e a d i n g ,  and  th e  

same c o r r e l a t i o n  c o e f f i c i e n t  ( . 6 3 ) i n  m a th e m a tic s . In  th e  

s e v e n th - g ra d e  s a m p le , ho w ev er, a  s m a l l  d i f f e r e n c e  i n  c o r r e 

l a t i o n  c o e f f i c i e n t s  ( .7 0  and  . 7 2 ) was r e p o r t e d  i n  r e a d i n g ,  

w h ile  a w ide d is c r e p a n c y  i n  c o r r e l a t i o n  c o e f f i c i e n t s  ( .6 3  

and .7 9 )  was r e p o r t e d  b e tw e en  r a c e s  i n  th e  a r e a  o f  m a th e 

m a t i c s .  F or e x a m p le , th e  w h ite  s tu d e n t  su b g ro u p  c o r r e l a 

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

MAT and  MEAP m a th e m a tic s  s c o r e s  was .7 9 ,  w h ich  i s  r e l a 

t i v e l y  h ig h ,  w h ile  th e  c o r r e l a t i o n  c o e f f i c i e n t  f o r  th e  

b la c k  s tu d e n t s  b e tw e en  th e  same two t e s t s  was o n ly  . 63 .

T h u s , th e  s e v e n th - g ra d e  m a th e m a tic s  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 tw e en  b la c k  s tu d e n t s  and  w h ite  s tu d e n t s  c o n s t i 

t u t e d  th e  g r e a t e s t  d is c r e p a n c y  r e p o r t e d  a c ro s s  t e s t s  and  

s u b g r o u p s .
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M ale and  fem a le  s tu d e n t s

The h ig h e s t  c o r r e l a t i o n  c o e f f i c i e n t  r e p o r t e d  b e tw een  

th e  MAT and MEAP s c o r e s  was f o r  th e  fe m a le  s tu d e n t  s u b 

g ro u p  and th e  a l l - s t u d e n t  g ro u p . The fem a le  s tu d e n t s  

r e p o r t e d  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  by a d i f f e r e n c e  

o f  .0 1  o r  .02  on  a l l  t e s t s  f o r  b o th  g r a d e s ,  e x c e p t  f o r  th e  

fo u r th - g r a d e  r e a d i n g  c o r r e l a t i o n  c o e f f i c i e n t  in  w h ich  th e  

fem a le  s tu d e n t  su b g ro u p  was n e x t  h ig h e s t  t o  th e  m ale s t u 

d e n t s u b g ro u p . The f o u r th - g r a d e  r e a d in g  c o r r e l a t i o n  c o e f 

f i c i e n t s  f o r  b o th  th e  a l l - s t u d e n t  su b g ro u p  and  th e  fem a le  

s tu d e n t  su b g ro u p  w ere i d e n t i c a l  a t  .7 2 .

In  an  a n a l y s i s  o f  su b g ro u p  c o r r e l a t i o n  c o e f f i c i e n t s  

i n  b o th  r e a d i n g  and m a th e m a tic s  f o r  b o th  g r a d e s ,  s ex  (m ale 

and fe m a le )  had 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  b e tw e en  

th e  MAT and  MEAP s c o r e s  th a n  d id  r a c e  (w h ite  s tu d e n t s  and 

b la c k  s t u d e n t s ) , w ith  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  

r e p o r t e d  f o r  f e m a le s  th a n  f o r  m a le s .  T h u s, among a l l  th e  

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

f e m a le s  w ere th e  h ig h e s t  a c r o s s  g r a d e s  and t e s t s ,  w ith  th e  

m ale  s tu d e n t  su b g ro u p  r e p o r t i n g  th e  n e x t  h ig h e s t  c o r r e l a 

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

In  sum m ary, th e  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  

be tw e en  g ra d e s  w ere r e p o r t e d  f o r  th e  s e v e n th -g ra d e  sa m p le . 

The h ig h e s t  c o r r e l a t i o n  c o e f f i c i e n t s  a c r o s s  g ra d e s  and 

t e s t s  w ere r e p o r t e d  f o r  th e  fe m a le  s tu d e n t  s u b g ro u p , w h ile  

th e  lo w e s t  c o r r e l a t i o n  c o e f f i c i e n t s  w ere r e p o r t e d  f o r  th e
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b la c k  s tu d e n t  su b g ro u p .

In  th e  a r e a s  o f  r e a d in g  and  m a th e m a tic s  f o r  th e  f o u r t h  

g r a d e ,  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  w ere r e p o r t e d  in  

r e a d in g  th a n  in  m a th e m a tic s . On th e  o th e r  h an d , i n  th e  

a r e a s  o f  r e a d in g  and  m a th e m a tic s  f o r  th e  s e v e n th  g r a d e ,  

th e  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  w ere r e p o r t e d  i n  m a th e

m a t ic s  r a t h e r  th a n  in  r e a d i n g .

P r e d ic te d  G rade E q u iv a le n t  S co re s

S in c e  th e  r e s u l t s  o f  th e  f i n d i n g s  i n d i c a t e  t h a t  a p p ro x 

im a te  g ra d e  e q u i v a le n t  s c o r e s  ca n  be p r e d i c t e d ,  T a b le  7 i s  

p r e s e n t e d  to  i l l u s t r a t e  th e  p o s s i b i l i t i e s  f o r  u s e .  T ab le  7 

g iv e s  th e  p r e d i c t e d  g ra d e  e q u i v a le n t  s c o r e s  from  th e  number 

o f  o b j e c t i v e s  m a s te r e d  on th e  f o u r th - g r a d e  MEAP ( c r i t e r i o n -  

r e f e r e n c e d  t e s t )  i n  th e  a r e a  o f  r e a d i n g .  The f o l lo w in g  

fo rm u la s  ( E z e k ia l  and  Pox, 1959* c h s .  1 ^ -1 5 )  c o u ld  be u sed  

to  com pute th e  p r e d i c t e d  g ra d e  e q u i v a le n t  s c o r e s  i 

L in e a r  M odel Y = b Q + b1 (X)

E xam ple (X = 1) Y = 2 .9  + .1 3 (1 )  = 3*03

Q u a d ra t ic  M odel Y = b Q + b1 (X) + b 2 (X2 )

Exam ple (X = 1) Y = 2 .5  + .0 3 (1 )  + .0 0 7 (1 )  = 2 .5 3 7

In  th e  above f o r m u la s ,  th e  sym bols r e p r e s e n t  th e  f o l lo w in g !

Y = p r e d i c t e d  g ra d e  e q u i v a le n t  s c o re

b ? = e s t im a te d  q u a d r a t i c  r e g r e s s i o n  te rm
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X = t o t a l  num ber o f  o b j e c t i v e s  m a s te re d  on th e  
c r i t e r i o n - r e f e r e n c e d  t e s t

T a b le  7

P r e d ic te d  G rade E q u iv a le n t  S c o re s  from  Number o f  
O b je c t iv e s  M a s te re d  on M ich ig an  E d u c a t io n a l  
A ssessm en t Program  R ea d in g  T e s t (G rade F o u r)

Number o f  
O b je c t iv e s  
M a s te re d

Grade
E q u iv a le n t

S c o re a

Number o f  
O b je c t iv e s  

M as te red

G rade
E q u iv a le n t

S c o re a

1 2 .5 13 4 .1
2 2 .6 14 4 .3
3 2 .7 15 4 .5
4 2 .7 16 4 .8

5 2 .8 17 5 .0
6 2 .9 18 5 .3
7 3 .0 19 5 .6
8 3 .2 20 5 .9
9 3 .3 21 6 .2

10 3 .5 22 6 .5
11 3 .7 23 6 .9
12 3 -9

a B ased  on  q u a d r a t i c  m odel Y = bQ + b1 (X) + b2 (X2 )

S ta n d a rd e r r o r  o f  e s t im a te = 1 .1 3

T h is  c h a p te r  p r e s e n t e d  th e r e s u l t s  o f  th e s tu d y  by

r e p o r t i n g  th e  f i n d i n g s  f o r  q u e s t i o n  o n e , w h ich  in c lu d e d  

d i s c u s s io n  o f  th e  s c a t t e r  d ia g ram  i n d i c a t i o n s  and th e  

c o r r e l a t i o n  c o e f f i c i e n t s .  In  th e  d i s c u s s io n  r e l a t i n g  to

q u e s t i o n  tw o , th e  f i n d i n g s  f o r  th e  f o l l o w in g  s u b g ro u p s  

w ere p r e s e n t e d !  f o u r t h  g ra d e  and  s e v e n th  g r a d e ,  b la c k  

s tu d e n t s  and w h ite  s t u d e n t s ,  m a le and fem a le  s t u d e n t s .
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The c h a p te r  was c o n c lu d e d  by  c h a r t i n g  exam ples  o f  p r e 

d i c t e d  g ra d e  e q u i v a le n t  s c o r e s  r e l a t e d  to  th e  s tu d y .

C h a p te r  V c o n ta in s  a  summary o f  th e  s tu d y ,  c o n c lu 

s io n s  and  d i s c u s s io n  p e r t a i n i n g  to  th e  f i n d i n g s ,  and 

reco m m en d a tio n s  f o r  p o s s i b l e  a p p l i c a t i o n  and  f u tu r e  

r e s e a r c h .
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CHAPTER V

SUMMARY, CONCLUSIONS, AND IMPLICATIONS

Summary

T h is  s tu d y  can  be fo c u s e d  on d is c o v e r in g  w hat in fo rm a 

t i o n  ca n  be p r o v id e d  by c r i t e r i o n - r e f e r e n c e d  t e s t s  to  a id  

th e  e d u c a t io n a l  l e a d e r  in  m ak ing  i n s t r u c t i o n a l  d e c i s io n s .  

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

d e te rm in e  w h e th e r  o r  n o t in f o r m a t io n  p ro v id e d  by th e  r e s u l t s  

o f  a  c r i t e r i o n - r e f e r e n c e d  t e s t  ca n  p r e d i c t  r e l a t i v e  p e r fo rm 

a n c e ,  i . e . ,  a p p ro x im a te  g ra d e  e q u i v a le n t  s c o r e s ,  a s  i n d i 

c a te d  on a n o rm -re fe re n c e d  t e s t .

In  o r d e r  t o  c o m p le te  th e  s p e c i f i c  o b j e c t i v e s  o f  th e  

s tu d y ,  t h r e e  m a jo r  q u e s t i o n s  w ere i n v e s t i g a t e d !

1 . What i s  th e  r e l a t i o n s h i p  be tw een  norm - 
r e f e r e n c e d  t e s t s  and  c r i t e r i o n - r e f e r e n c e d  
t e s t s  w ith  r e s p e c t  to  p r e d i c t i n g  s tu d e n t  
p e rfo rm a n c e  s c o r e s  o r  g ra d e  e q u i v a le n t s  
a s  in d i c a t e d  on  a n o rm -re fe re n c e d  t e s t ?

2 . What i s  th e  r e l a t i o n s h i p  b e tw een  s c o r e s  
on n o rm - re f e r e n c e d  t e s t s  and c r i t e r i o n -  
r e f e r e n c e d  t e s t s  f o r  ( a )  f o u r t h -  and 
s e v e n th -g ra d e  s t u d e n t s ,  (b )  b la c k  s t u 
d e n ts  and w h ite  s t u d e n t s ,  and  (c )  m ale 
and  fem a le  s tu d e n t s ?

3 . What in f o r m a t io n  ca n  th e  c r i t e r i o n -  
r e f e r e n c e d  t e s t  p ro v id e  e d u c a t io n a l  
d e c i s io n  m akers  i n  d e c i s io n s  p e r t a i n i n g  
to  p la c e m e n t ,  d ia g n o s i s ,  a s s e s s m e n t ,  p r e 
d i c t i o n ,  and e v a lu a t io n ?

The sam ple  c o n s i s t e d  o f  969 s tu d e n t s  from  th e  1 ,0 8 5
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R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



68

f o u r th - g r a d e  p o p u la t io n  r e p r e s e n t i n g  H-2 c la s s ro o m s  i n  th e  

11 u p p e r  e le m e n ta ry  s c h o o ls  and  9^9 s tu d e n t s  from  th e  1 ,1 6 8  

s e v e n th -g ra d e  p o p u la t io n  r e p r e s e n t i n g  th e  5 ju n i o r  h ig h  

s c h o o ls  i n  th e  p u b l i c  s c h o o l sy s tem  o f  K alam azoo , M ic h ig a n . 

The sam ple was l i m i t e d  to  th o s e  s tu d e n t s  who w ere p r e s e n t  

f o r  th e  a d m in i s t r a t i o n  o f  b o th  t e s t s  u se d  i n  th e  s tu d y .

D ata  w ere c o l l e c t e d  by c la s s ro o m  te a c h e r s  a d m in i s t e r 

in g  th e  M e tr o p o l i ta n  A ch ievem ent T e s t ( n o rm - r e f e r e n c e d  

t e s t )  and th e  1 9 7 3 -7 ^  M ich ig an  E d u c a t io n a l  A ssessm en t P ro 

gram ( c r i t e r i o n - r e f e r e n c e d  t e s t )  to  th e  same s tu d e n t s  in  

l a t e  S ep tem ber and e a r l y  O c to b e r o f  1973* The d a t a  w ere 

sum m arized  and keypunched  on IBM c a r d s ,  f o r  p r o c e s s in g  on 

th e  com p u te r sy s tem  a t  W este rn  M ich ig an  U n iv e r s i t y .

D ata  a n a ly s i s  c o n s i s t e d  o f  th e  f o l l o w in g i

1 . C o n s t r u c t in g  h is to g ra m s  and  s c a t t e r  d i a 
gram s to  o b s e rv e  th e  n a tu r e  o f  th e  d i s t r i 
b u t io n s  o f  th e  d a t a .

2 . C a l c u l a t i n g  d e s c r i p t i v e  in f o r m a t io n !  m ean, 
s ta n d a r d  d e v i a t i o n ,  v a r i a n c e ,  m e d ia n , m ode, 
s ta n d a r d  e r r o r  o f  th e  m ean, and  th e  c o e f f i 
c i e n t  o f  th e  v a r i a n c e .

3. C a l c u la t in g  c o r r e l a t i o n  c o e f f i c i e n t s i  
P e a rs o n  and In d ex  o f  C o r r e l a t i o n .

4-. T ra n s fo rm in g  c o r r e l a t i o n  c o e f f i c i e n t s  to  
Z s c o r e s ,  a v e r a g in g ,  and  th e n  c o n v e r t in g  
lio c o r r e l a t i o n  c o e f f i c i e n t s  f o r  f i n a l  sum
m ary t a b l e  o f  d a t a .

5 . P r e d i c t i n g  a p p ro x im a te  g ra d e  e q u i v a le n t
s c o r e s  by u s in g  th e  a p p r o p r i a te  r e g r e s s i o n  
e q u a t io n .
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C o n c lu s io n s

Two o f  th e  s p e c i f i c  q u e s t i o n s  i n v e s t i g a t e d  in  t h i s  

s tu d y  w ere p r e s e n te d  and a n a ly z e d  in  C h a p te r  IV . C onclu 

s io n s  and  d i s c u s s io n  o f  th e  r e s u l t s  o f  th e  a n a l y s i s  a r e  

p r e s e n te d  f o r  e a c h  o f  th e  q u e s t i o n s  p o se d  f o r  i n v e s t i g a t i o n .

Q u e s tio n  one

What i s  th e  r e l a t i o n s h i p  b e tw e en  n o rm - r e f e r e n c e d  t e s t s  

and c r i t e r i o n - r e f e r e n c e d  t e s t s  w ith  r e s p e c t  to  p r e d i c t i n g  

s tu d e n t  p e rfo rm a n c e  s c o r e s  o r  g rad e  e q u i v a l e n t s  a s  i n d i 

c a te d  on a n o rm - re f e r e n c e d  t e s t ?

The d e g re e  o f  r e l a t i o n s h i p  b e tw een  th e  MEAP s c o r e s  

and th e  MAT s c o r e s  was r e l a t i v e l y  h ig h  and c o n s i s t e n t .

T h is  r e l a t i o n s h i p  was r e p l i c a t e d  a c r o s s  s u b j e c t s  and  t e s t s .  

I t  i s  c l e a r  w ith  a  h ig h  d e g re e  o f  c o n f id e n c e  t h a t  th e  r e l a 

t i o n s h i p s  w ere h ig h ly  s i g n i f i c a n t ,  s in c e  th e  p v a lu e s  w ere 

l e s s  th a n  .0 0 0 1 . T h e r e f o r e ,  s in c e  a  r e l a t i v e l y  h ig h  r e l a 

t i o n s h i p  d o es  e x i s t  b e tw e en  th e  MEAP ( c r i t e r i o n - r e f e r e n c e d  

t e s t )  and th e  MAT (n o rm - re f e r e n c e d  t e s t ) ,  i t  i s  p o s s i b l e  

t h a t  a  c r i t e r i o n - r e f e r e n c e d  t e s t  can  p r e d i c t  s tu d e n t  p e r 

fo rm ance a s  g ra d e  e q u i v a l e n t s .  F or an  exam ple o f  p r e d i c t e d  

g rad e  e q u i v a l e n t  s c o r e s ,  r e f e r  to  T ab le  7 ( p .  65) in  

C h a p te r  IV.

Q u e s tio n  two

What i s  th e  r e l a t i o n s h i p  be tw een  s c o r e s  on  norm -
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r e f e r e n c e d  t e s t s  and c r i t e r i o n - r e f e r e n c e d  t e s t s  f o r  ( a )  

f o u r t h -  and  s e v e n th - g ra d e  s t u d e n t s ,  (b )  b la c k  s tu d e n t s  and 

w h ite  s t u d e n t s ,  and (c )  m ale and fem a le  s tu d e n t s ?

F o u r th -  and s e v e n th - g ra d e  s t u d e n t s . - -T h e  p r e d i c t a b i l 

i t y  o f  a p p ro x im a te  g ra d e  e q u i v a le n t  s c o r e s  i s  n o t  th e  same 

f o r  b o th  f o u r t h  and s e v e n th  g r a d e s ,  a s  th e  s e v e n th - g ra d e  

c o r r e l a t i o n  c o e f f i c i e n t s  w ere h ig h e r  f o r  b o th  t e s t s  ( r e a d 

in g  and m a th e m a tic s )  and  f o r  a l l  s u b g ro u p s . T h e r e f o r e ,  

th e  p r e d i c t a b i l i t y  o f  g ra d e  e q u i v a le n t  s c o r e s  i s  h ig h e r ,  

to  some e x t e n t ,  f o r  s e v e n th  g r a d e .  The m a th e m a tic s  t e s t  

a t  th e  s e v e n th - g ra d e  l e v e l  r e p o r t e d  g e n e r a l l y  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  d id  th e  r e a d in g  t e s t  a t  th e  

same g ra d e  l e v e l .

B lack  s tu d e n t s  and w h ite  s t u d e n t s . — The g r e a t e s t  d i s 

c r e p a n c ie s  and v a r i a b i l i t y  i n  c o r r e l a t i o n  c o e f f i c i e n t s  

w ere i n  th e  r a c i a l  s u b g ro u p s . The b la c k  s tu d e n t  su b g ro u p  

r e p o r t e d  th e  lo w e s t c o r r e l a t i o n  c o e f f i c i e n t s  i n  b o th  r e a d 

in g  and  m a th e m a tic s  a t  b o th  th e  f o u r t h -  and s e v e n th - g ra d e  

l e v e l s ,  w ith  th e  l a r g e s t  d is c r e p a n c y  be tw een  r a c e s  r e p o r t e d  

i n  th e  m a th e m a tic s  t e s t  a t  th e  s e v e n th - g ra d e  l e v e l .  A c o r 

r e l a t i o n  c o e f f i c i e n t  o f  .79  was r e p o r t e d  f o r  th e  w h ite  s t u 

d e n t su b g ro u p  on th e  m a th e m a tic s  t e s t  a t  th e  s e v e n th - g ra d e  

l e v e l ,  w h ile  .63  was r e p o r t e d  f o r  th e  b la c k  s tu d e n t  su b 

group  on th e  same t e s t  i n  s e v e n th  g r a d e .

The lo w 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  f o r  th e  b la c k  s t u 

d e n t su b g ro u p  m ig h t have been  in f lu e n c e d  by t h e i r  lo w er
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a c h iev em en t l e v e l s ,  a s  i n d i c a t e d  i n  T a b le  8 .

T a b le  8

Mean G rade E q u iv a le n t  S c o re s  on M e tr o p o l i ta n  
A ch ievem ent T e s t  G iven in  S ep te m b e r , 1973

F o u r th G rade S e v e n th  Grade

S u b te s t B lack  
S ubgroup 
(N = 227)

W hite 
S ubgroup 
(N = 742)

B la ck  W hite 
S ubgroup  S ubgroup 
(N = 204) (N = 745)

T o ta l  r e a d in g 2.7 4.1 5.0  7 .4
T o ta l

m a th e m a tic s 3-1 4 .1 5 .6  7.3

S in ce  th e  MEAP ( c r i t e r i o n - r e f e r e n c e d  t e s t )  was w r i t t e n  

to  r e p r e s e n t  th e  m in im a l s k i l l s  o f  th e  r e s p e c t i v e  a r e a s  o f  

r e a d in g  and m a th e m a tic s  in  b o th  th e  f o u r th  and  s e v e n th  

g ra d e s  and  th e  mean g ra d e  e q u i v a le n t  a c h ie v e m e n t o f  th e  

b la c k  s tu d e n t s  on th e  MAT was n e a r l y  one o r  two y e a r s  below  

th e  g ra d e  l e v e l  o f  m a t e r i a l s  r e p r e s e n t e d  on th e  MEAP, p e r 

haps  th e  MEAP was i n a p p r o p r i a t e  f o r  th e  b la c k  s tu d e n t  su b 

g ro u p . I f  s o ,  c o n s id e r a b le  g u e s s in g  may have ta k e n  p l a c e ,  

r e s u l t i n g  in  m ore e r r a t i c  r e s p o n s e s  f o r  th e  b la c k  s tu d e n t  

su b g ro u p  th a n  f o r  th e  w h ite  s tu d e n t  s u b g ro u p , th u s  r e s u l t 

in g  i n  lo w er c o r r e l a t i o n  c o e f f i c i e n t s .

M ale and fem a le  s tu d e n t s  . — L i t t l e  d i f f e r e n c e  ( .0 1  to  

. 0 3 ) was n o te d  b e tw e en  th e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  

th e  m ale and fem a le  s tu d e n t s  a c ro s s  t e s t s  and  g r a d e s .  In  

th e  a r e a  o f  r e a d in g  a t  th e  f o u r th - g r a d e  l e v e l ,  th e  m a le s  

r e p o r t e d  a  c o r r e l a t i o n  c o e f f i c i e n t  o f  .7 3 ,  w h ich  was .01
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h ig h e r  th a n  th e  fem a le  c o r r e l a t i o n  c o e f f i c i e n t  o f  . 7 2 | th e  

fe m a le s  had a  c o r r e l a t i o n  c o e f f i c i e n t  o f  .77*  .0 2  h ig h e r  

th a n  th e  m a le s  ( .7 5 )  i n  r e a d i n g  a t  th e  s e v e n th - g ra d e  l e v e l .  

I n  m a th e m a tic s ,  th e  f e m a le s  r e p o r t e d  a  c o r r e l a t i o n  c o e f f i 

c i e n t  o f  .70  a t  th e  f o u r th - g r a d e  l e v e l ,  w h ich  was .03  

h ig h e r  th a n  th e  m ale c o r r e l a t i o n  c o e f f i c i e n t  o f  . 6 7 . How

e v e r ,  b o th  m ale and fem a le  s tu d e n t  s u b g ro u p s  r e p o r t e d  a 

c o r r e l a t i o n  c o e f f i c i e n t  o f  .81  i n  m a th e m a tic s  a t  th e  

s e v e n th -g ra d e  l e v e l .  In  g e n e r a l ,  th e  c o r r e l a t i o n  c o e f f i 

c i e n t s  f o r  th e  m ale and fe m a le  s tu d e n t s  w ere v e r y  s i m i l a r ,  

w ith  l i t t l e  d i f f e r e n c e  r e p o r t e d .  T h e r e f o r e ,  th e  p r e d i c t a 

b i l i t y  o f  g ra d e  e q u i v a le n t  s c o r e s  b a s e d  on  sex  i s  a p p r o x i

m a te ly  th e  sam e.

Im p l ic a t io n s

Question th ree

What in f o r m a t io n  ca n  th e  c r i t e r i o n - r e f e r e n c e d  t e s t  

p r o v id e  e d u c a t io n a l  d e c i s io n  m akers  i n  d e c i s io n s  p e r t a i n i n g  

to  p la c e m e n t ,  d i a g n o s i s ,  a s s e s s m e n t ,  p r e d i c t i o n ,  and  e v a lu 

a t i o n ?

A cco rd in g  to  K atz  (1 9 7 2 ) ,  th e  above c l a s s i f i c a t i o n s  

a r e  th e  " in t e r m e d ia te "  p u rp o s e s  o f  t e s t i n g ,  and  t h i s  s tu d y  

a t te m p te d  to  d is c o v e r  w hat in f o r m a t io n  a c r i t e r i o n -  

r e f e r e n c e d  t e s t  ca n  p ro v id e  to  a c h ie v e  th e s e  p u rp o s e s .

B ased  on th e  r e s u l t s  o f  t h i s  s tu d y ,  i t  may be c o n s id e r e d  

p o s s i b l e  f o r  a  c r i t e r i o n - r e f e r e n c e d  t e s t  to  (1 ) s p e c i f y
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o b j e c t i v e s  m a s te r e d  a n d /o r  n o t  m a s te re d  and (2 ) i n d i c a t e  

an  a p p ro x im a te  g ra d e  l e v e l  s c o r e .

P lac em en t r e f e r s  to  p l a c in g  s tu d e n t s  in  r e l a t i o n  to  

one a n o th e r  i n  v a r i o u s  g ro u p s  ( s e l e c t i o n )  a n d , a l s o ,  to  

p la c in g  a  s tu d e n t  a t  an  a p p r o p r i a t e  l e v e l  i n  an  i n s t r u c 

t i o n a l  seq u e n c e  o f  c o n te n t  i n  a  s u b j e c t .  B oth o f  th e s e  

p la c e m e n t f u n c t io n s  ca n  be m et by u s in g  a  c r i t e r i o n -  

r e f e r e n c e d  t e s t  i n  e d u c a t io n a l  d e c i s io n s  o f  p la c e m e n t _if 

th e  c r i t e r i o n - r e f e r e n c e d  t e s t  ca n  p ro v id e  b o th  an  a p p ro x 

im a te  g ra d e  l e v e l  s c o re  and s p e c i f i c  o b j e c t i v e s  m a s t e r e d /  

n o t m a s te r e d .  F or e x a m p le , in  p l a c in g  s tu d e n t s  i n  r e l a t i o n  

to  one a n o th e r  i n  v a r i o u s  g ro u p s  ( s e l e c t i o n ) ,  th e  s tu d e n t s  

c o u ld  be p la c e d  i n  g ro u p s  b a s e d  upon t h e i r  a p p ro x im a te  g ra d e  

l e v e l  s c o r e s  and th e n  be g ro u p ed  f o r  d e t a i l e d  i n s t r u c t i o n  

a c c o rd in g  to  t h e i r  s p e c i f i c  n ee d s  a s  i n d i c a t e d  on th e  o b je c 

t i v e s  o f  th e  c r i t e r i o n - r e f e r e n c e d  t e s t .  T h e r e f o r e ,  th e  

a p p ro x im a te  g ra d e  e q u i v a le n t  s c o r e  w ould form  th e  b a s i s  f o r  

i n i t i a l  g r o u p in g ,  and th e n  th e  o b j e c t i v e s  m a s t e r e d /n o t  m as

t e r e d  w ould p ro v id e  th e  b a s i s  f o r  g ro u p in g  w i th in  th e  g ro u p  

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

A pprox im ate  g ra d e  e q u i v a le n t  s c o r e s  and p e rfo rm a n c e  

o b j e c t i v e s  m a s t e r e d /n o t  m a s te r e d  ca n  be v e ry  im p o r ta n t 

in f o r m a t io n  in  m a tc h in g  m a t e r i a l s  and a  seq u en ce  o f  m a te 

r i a l s  to  th e  s t u d e n t 's  i n s t r u c t i o n a l  n e e d s .  I n s t r u c t i o n a l  

m a t e r i a l s ,  e s p e c i a l l y  i n  r e a d i n g ,  a r e  c a r e f u l l y  se q u e n c e d  

a c c o r d in g  to  g ra d e  l e v e l  d i f f i c u l t y ,  so s u i t a b l e  l e v e l s  o f
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m a t e r i a l s  c a n  be u t i l i z e d  i n  th e  i n s t r u c t i o n a l  p r o c e s s .

S in ce  many r e a d in g  o b j e c t i v e s  a r e  s k i l l s  w h ich  a r e  d e v e l 

oped o v e r  many g rad e  l e v e l s ,  i t  i s  e s s e n t i a l  t o  know th e  

a p p r o p r i a t e  g ra d e  l e v e l  o f  m a t e r i a l s  to  u se  i n  t e a c h in g  

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

S in c e  b o th  g ra d e  e q u i v a le n t  s c o r e s  and p e rfo rm a n c e  

o b j e c t i v e s  m a s t e r e d /n o t  m a s te re d  ca n  be p r o v id e d  by 

c r i t e r i o n - r e f e r e n c e d  t e s t s ,  th e  t e s t s  c a n  be u t i l i z e d  f o r  

p la c e m e n t p u rp o s e s  o f  b o th  p e r s o n s  and  m a t e r i a l s  w i th i n  a  

s c h o o l ,  o r  w i th in  a  c la s s ro o m  o r  s m a l l  i n s t r u c t i o n a l  g ro u p s , 

o r  w i th i n  an  i n s t r u c t i o n a l  u n i t  o f  s tu d y  in  a  s p e c i f i c  

s u b je c t  a r e a .

D ia g n o s is  in v o lv e s  a n a ly z in g  in  d e p th  th e  s t r e n g t h s  

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

s k i l l s ,  k n o w led g e , and s t y l e  o f  l e a r n i n g .  S in c e  c r i t e r i o n -  

r e f e r e n c e d  t e s t s  can  p ro v id e  in f o r m a t io n  p e r t a i n i n g  to  

b o th  a p p ro x im a te  l e v e l  o f  f u n c t io n in g  and  s p e c i f i c  d e s c r i p 

t i v e  in f o r m a t io n  on s k i l l s  m a s t e r e d /n o t  m a s t e r e d ,  th e  

c r i t e r i o n - r e f e r e n c e d  t e s t  i s  e s p e c i a l l y  a p p l i c a b l e  t o  d ia g 

n o s i s ,  a s  b o th  k in d s  o f  in f o r m a t io n  a r e  e s s e n t i a l  i n  p la n 

n in g  i n s t r u c t i o n  f o r  th e  s tu d e n t  u t i l i z i n g  th e  a p p r o p r i a t e  

l e v e l  o f  m a t e r i a l s  and know ing  w h ich  s k i l l s  n eed  to  be 

w orked on and w hich  o n es  a r e  th e  s t u d e n t 's  p o in t s  o f  

s t r e n g t h .

C r i t e r i o n - r e f e r e n c e d  t e s t  in f o r m a t io n  ca n  a l s o  be u sed  

i n  d ia g n o s in g  th e  n ee d s  o f  a  w hole c l a s s  a s  w e l l  a s  th e
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in d i v i d u a l  n ee d s  w i th i n  a  c l a s s .  S in c e  i t  i s  p o s s i b l e  

t h a t  a  t e a c h e r  may be i n s t r u c t i n g  h i s  s tu d e n t s  i n  m a t e r i a l s  

w h ich  a r e  more d i f f i c u l t  th a n  m ost s tu d e n t s  ca n  h a n d le  

e f f e c t i v e l y ,  a p p ro x im a te  g ra d e  l e v e l  in f o r m a t io n  i s  im p o r

t a n t  t o  th e  d ia g n o s i s  o f  b o th  c l a s s  and  i n d i v id u a l  n e e d s .

A ssessm en t in v o lv e s  m e a s u r in g  th e  e f f e c t i v e n e s s  o f  a  

t e a c h in g  m ethod o r  t r e a tm e n t  and c a n  be u t i l i z e d  to  i n d i 

c a te  th e  am ount o f  s tu d e n t  g ro w th  and d e v e lo p m e n t. Both 

a p p ro x im a te  g ra d e  l e v e l  i n d i c a t o r s  and  s k i l l  n e e d s  a r e  

im p o r ta n t  in  t h i s  p u rp o s e  o f  t e s t i n g .  On a c r i t e r i o n -  

r e f e r e n c e d  p r e t e s t ,  th e  in f o r m a t io n  ca n  g iv e  b a s e l in e  d a ta  

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

s tu d e n t s  by p r o v id in g  th e  a p p ro x im a te  g ra d e  l e v e l  o f  m a te 

r i a l s  n ee d ed  and th e  s k i l l s  n ee d ed  to  be m a s te r e d .  On a 

p o s t t e s t ,  b o th  th e  c o m p a riso n s  o f  s k i l l s  m a s te r e d  and  

a p p ro x im a te  g ra d e  e q u i v a le n t  g ro w th  c o u ld  be m e a su re d .

P r e d i c t i o n  u t i l i z e s  m e asu rem en t f o r  th e  p u rp o s e  o f  

f o r e c a s t i n g  an  i n d i v i d u a l 's  f u t u r e  p e r fo rm a n c e  on  th e  b a s i s  

o f  t e s t  r e s u l t s .  A g a in , s in c e  c r i t e r i o n - r e f e r e n c e d  t e s t s  

can  p r o v id e  b o th  a  " s k i l l - n e e d s "  e v a l u a t i o n  and  an  ap p ro x 

im a te  g ra d e  l e v e l  p e r fo rm a n c e ,  th e  c r i t e r i o n - r e f e r e n c e d  

t e s t  (w h ich  can  a l s o  p r o v id e  a p p ro x im a te  g ra d e  l e v e l  i n d i 

c a t o r s )  ca n  p ro v id e  m ore in f o r m a t io n  f o r  f o r e c a s t i n g  th a n  

e i t h e r  th e  n o rm - r e f e r e n c e d  t e s t  o r  c r i t e r i o n - r e f e r e n c e d  

t e s t  a lo n e  has done in  th e  p a s t .

E v a lu a t io n , a c c o r d in g  to  K atz  ( 1 9 7 2 ) ,  in v o lv e s  th e
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u se  o f  t e s t s  t o  com pare one s c h o o l  w ith  o th e r  c o m p arab le  

s c h o o ls .  I f  one w is h e s  to  com pare s c h o o ls  b a s e d  upon t e s t  

r e s u l t s ,  p e rh a p s  o n ly  a  b ro a d  o r  more g e n e r a l  ty p e  o f  

in f o r m a t io n  i s  n e e d e d ; t h e r e f o r e ,  t h i s  c o u ld  be done a s  i t  

h as b een  t r a d i t i o n a l l y ,  th ro u g h  th e  u se  o f  g ra d e  e q u i v a l e n t  

s c o r e s .  I f  c r i t e r i o n - r e f e r e n c e d  t e s t s  a r e  u sed  and  m ost 

a l l  s t u d e n t s  a r e  t e s t e d  ( a s  o p p o sed  to  a  random  s a m p le ) ,  

th e n  im p o r ta n t  in f o r m a t io n  p e r t a i n i n g  to  th e  s k i l l  n ee d s  

o f  i n d i v i d u a l s ,  c l a s s e s ,  and s c h o o ls  can  be a n a ly z e d  and  

ca n  form  a  b a s i s  f o r  lo n g - te rm  a s  w e ll  a s  s h o r t - t e r m  

i n s t r u c t i o n a l  and  c u r r ic u lu m  p la n n in g  a t  a l l  l e v e l s .

In  th e  p a s t ,  c h o ic e s  had to  be made b e tw e en  c r i t e r i o n -  

r e f e r e n c e d  a n d /o r  n o rm - r e f e r e n c e d  t e s t s  to  s u p p ly  a d e q u a te  

i n f o r m a t io n  f o r  th e  above p u r p o s e s .  I t  i s  now p o s s i b l e  to  

u se  a  c r i t e r i o n - r e f e r e n c e d  t e s t  a lo n e ,  i f  i t  p r o v id e s  i n f o r 

m a tio n  p e r t a i n i n g  to  s p e c i f i c  o b j e c t i v e s  m a s t e r e d /n o t  m as

t e r e d  and g ra d e  e q u i v a l e n t  s c o r e s  f o r  e a c h  o f  th e  above 

f i v e  p u rp o s e s  o f  t e s t i n g .
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APPENDIX A

T a b le  A

R e l a t i o n s h i p  B etw een M ich ig an  E d u c a t io n a l  A ssessm en t 
Program  S c o re s  and M e t r o p o l i ta n  A ch ievem ent T e s t 

S c o re s  f o r  F o u r th -  and  S e v e n th -G ra d e  S tu d e n ts

F o u r th G rade S ev en th Grade

S u b te s t L in e a r Q u a d ra tic L in e a r Q u a d ra tic

E I 2 “ 9 .. V
r  r 2

Rq  ..RQ2
R ea d in g

Word know ledge .6 8 a .4 7 b ,7 0 c .4 9 d .7 0 a .4 9 b .7 2 c .5 2 d
R ead ing .70  .49 .7 3  .5 3 .7 6  .57 .77  .60
T o ta l  r e a d in g .7 1  .50 .7 4  .5 4 .7 6  .5 7 . 78  .60

M ath e m a tic s

C o m p u ta tio n .5 7  .3 3 .6 2  .39 .7 2  .5 1 .7 7  .59
C oncep ts .62  .38 .7 1  .5 0 .7 5  .57 .8 0  .6 4
P roblem  s o lv in g .5 9  .3 5 .6 8  .4 7 .7 3  .53 .79  .63
T o ta l

m a th e m a tic s .6 4  .40 .7 1  .50 .79  .62 .8 4  .70

a L in e a r  r  i n  t h i s  co lum n = P e a rs o n  c o r r e l a t i o n  c o e f 
f i c i e n t  .

^ L in e a r  r 2 i n  t h i s  colum n = c o e f f i c i e n t  o f  d e te rm in a 
t i o n .

c Q u a d ra t ic  i n  t h i s  co lum n = In d ex  o f  C o r r e l a t i o n .

^ Q u a d ra t ic  R 2 i n  t h i s  co lum n = c o e f f i c i e n t  o f  d e t e r 
m in a t io n .  y

p < .0001
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Table B

R e l a t i o n s h i p  Betw een M ic h ig a n  E d u c a t io n a l  A ssessm en t 
P rogram  S c o re s  and M e t r o p o l i t a n  A ch ievem ent T e s t  

S c o re s  f o r  F o u r th -G ra d e  B la ck  S tu d e n ts  
and  W hite S tu d e n ts

B lack  (N = 227) W hite ( N = 742)

S u b te s t L in e a r  Q u a d ra t ic L in e a r Q u a d ra tic

r  r
“ q r qZ

r  r
rq s q2

R ea d in g

Word know ledge . 67a .4 5 b .6 8 c .4 7 d .6 5 a .4 2 b .6 7 c .4 5 d
R ea d in g .67  .4 5 .69  .4 8 .67  .4 5 .7 1  .50
T o ta l  r e a d i n g .69  .4 7 .7 0  .50 .6 8  .4 6 .7 1  .51

M a th e m a tic s

C o m p u ta tio n .5 5  .30 .5 8  .33 .5 3  .2 8 .59  .3 5
C o n ce p ts .6 0  .3 5 .6 6  .4 4 .5 8  .3 4 .6 7  .4 5
P roblem  s o lv in g .5 3  .2 8 .6 1  .3 7 .5 6  .31 .6 5  .43
T o ta l

m a th e m a tic s .63  .40 .6 8  .4 7 .59  .3 5 .6 7  .45

a L in e a r  r  i n  
f i c i e n t .

t h i s  colum n = P e a rs o n c o r r e l a t i o n  c o e f -

^ L in e a r  r 2 in  t h i s  colum n = c o e f f i c i e n t  o f  d e te rm in a 
t i o n .

c Q u a d ra t ic  R i n  t h i s  co lum n ~ In d ex  o f  C o r r e l a t i o n .y
^ Q u a d ra t ic  R 2 i n  t h i s  co lum n = c o e f f i c i e n t  o f  d e t e r 

m in a t io n .  Q

p < .00 0 1
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Table C

R e l a t i o n s h i p  B etw een M ich ig an  E d u c a t io n a l  A ssessm en t 
P rogram  S c o re s  and M e t r o p o l i ta n  A ch ievem en t T e s t  

S c o re s  f o r  F o u r th -G ra d e  M ale and 
Fem ale S tu d e n ts

M ale ( N = 491) Fem ale (N = 478)

S u b te s t L in e a r Q u a d ra tic L in e a r Q u a d ra tic
2r  r

K« V £  £ 2 r q r qS
R ea d in g

Word know ledge .6 8 a .4 7 b . 7 0 ° . 48d ,7 0 a .4 6 b . 7 1 ° . 51d
R ea d in g .7 2  .5 2 .7 4  .5 5 .67  .4 5 . .7 2  .5 2
T o ta l  r e a d i n g .7 4  .5 4 .7 5  .5 6 .6 8  .4 6 .72  .5 2

M ath e m a tic s

C o m p u ta tio n .5 9  .3 5 .62  .39 .5 5  .30 .63  .4 0
C o n cep ts .63  .4 0 .7 0  .49 .60  . 3 6 .72  .5 1
P roblem  s o lv in g •59 .35 .67  .4 5 .60  .3 5 .7 0  .49
T o ta l

m a th e m a tic s .6 4  .4 1 .7 0  .48 .62  .39 .7 3  .5 3

a L in e a r  r  i n  t h i s  co lum n = P e a rs o n  c o r r e l a t i o n  c o e f 
f i c i e n t .

^ L in e a r  r 2 i n  t h i s  colum n = c o e f f i c i e n t  o f  d e te rm in a 
t i o n .

° Q u a d ra t ic  R_ in  t h i s  co lum n = In d e x  o f  C o r r e l a t i o n .

d Q u a d ra t ic  R 2 in  t h i s  co lum n = c o e f f i c i e n t  o f  d e t e r 
m in a t io n .  y

p < .00 0 1
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Table D

R e l a t i o n s h i p  B etw een M ich ig an  E d u c a t io n a l  A ssessm en t 
P rogram  S c o re s  and  M e tr o p o l i t a n  A ch ievem ent T e s t  

S c o re s  f o r  P o u r th -G ra d e  M ale and  Fem ale 
B lack  S tu d e n ts

M ale ( N = 115) Fem ale (N = 112)

S u b te s t L in e a r Q u a d ra tic L in e a r Q u a d ra tic

r  r 2 RQ R82 £  £ 2 .. r q....V
R ea d in g

Word know ledge •7 0 a .4 6 b . 6 8 ° . 46d , 66a .W b ,6 9 c .4 8 d
R ea d in g .7 1  .5 1 .72  .53 .63  .40 .67  .4 4
T o ta l  r e a d i n g .7 3  .5 3 .7 3  .5 4 . 65  .4 2 .6 8  .4 7

M ath e m a tic s

C o m p u ta tio n .5 6  .32 •57 .33 .5 3  .29 .5 9  .3 4
C o n ce p ts .59  .3 5 .6 5  .43 .60  .36 .69  .47
Prob lem  s o lv in g .5 2  .2 7 .5 8  .3 4 •55 .30 .63  .4 0
T o ta l

m a th e m a tic s .6 5  .42 .68  .4 6 .61  .38 .69  .4 7

a L in e a r  r  i n  t h i s  co lum n = P e a rs o n  c o r r e l a t i o n  c o e f 
f i c i e n t .

^ L in e a r  r 2 i n  t h i s  colum n = c o e f f i c i e n t  o f  d e te rm in a 
t i o n .

c Q u a d ra t ic  R i n  t h i s  colum n = In d ex  o f  C o r r e l a t i o n .
H

^ Q u a d r a t ic  R 2 i n  t h i s  co lum n = c o e f f i c i e n t  o f  d e t e r 
m in a t io n .  y

p < .0001
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Table E

R e l a t i o n s h i p  B etw een M ich ig an  E d u c a t io n a l  A ssessm en t 
Program  S c o re s  and M e tr o p o l i ta n  A ch ievem ent T e s t

S c o re s f o r  P o u rth -G ra d e  M ale 
W hite S tu d e n ts

and Fem ale

M ale (N = 376) Fem ale ( N = 3 6 6 )

S u b te s t L in e a r  Q u a d ra tic L in e a r  Q u a d ra tic
2 2 

£  £  * Q Rq2 r  r z
Rq V

R ead in g

Word know ledge .6 6 a .4 4 b .6 7 c .4 5 d . 64a .4 0 b .6 7 c .4 5 d
R ea d in g .7 0  .4-9 .72  .52 .6 4  .41 .70  .49
T o ta l  r e a d in g .7 1  .51  .7 3  .5 4 .6 4  .41 .69  .4 8

M ath e m a tic s

C o m p u ta tio n .5 6  .32  .60  . 36 .4 8  .23 .60  . 36

C o n cep ts .61  .3 7  .67  .4-5 •55 .30 .6 8  .4 6
P rob lem  s o lv in g .5 7  .32  .6 5  .4-2 .5 5  .3 0 .6 6  .4 4
T o ta l

m a th e m a tic s .60  .37  .6 6  .4 4 .5 7  .32 .69  .4 8

a L in e a r  r  i n  t h i s  colum n = P e a rs o n  c o r r e l a t i o n  c o e f 
f i c i e n t  .

^ L in e a r  r ^  i n  t h i s  colum n = c o e f f i c i e n t  o f  d e te r m in a 
t i o n .

c Q u a d ra t ic  Rn i n  t h i s  colum n = In d ex  o f  C o r r e l a t i o n .y
^ Q u a d ra t ic  Rfl^ i n  t h i s  colum n = c o e f f i c i e n t  o f  d e t e r 

m in a t io n .

p < .0001
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R e l a t i o n s h i p  B etw een M ic h ig a n  E d u c a t io n a l  A ssessm en t 
P rogram  S c o re s  and  M e t r o p o l i t a n  A ch ievem ent T e s t  

S c o re s  f o r  S e v e n th -G ra d e  B la c k  S tu d e n ts  and 
W hite  S tu d e n ts

B la ck  (N  = 20k) W hite ( N = 7k5)

S u b te s t L in e a r  Q u a d ra tic L in e a r Q u a d ra t ic
2 2 

^  £  Rq V v.2r  r
r q Ra*

R e a d in g

Word know ledge 
R ea d in g  
T o ta l  r e a d in g

. 6oa . 36b , 6k ° .k o d 

.71 .50  .73 -5k 

.69  .kd  .73  .5 3

. 68a . ^ 6b 

. 7 k  , 5 k  

. 7 k  . 5 k

.7 0c . k 9 d 

.75 .56 

.75 .57

M a th e m a tic s

C o m p u ta tio n
C o n cep ts
P rob lem  s o lv in g
T o ta l

m a th e m a tic s

.60  . 3 6  .61 .37 

.57 . 3 2  .60 .37 
•56 .32 .59 .35 

.69  . k 7  .71 .5 0

.71 .50 

.75 .56 

.72 .52

.77 .60

.77 .59 

.79 .62 

.78 .61

.83  .69

a L in e a r  r  in  t h i s  co lu m n  = P e a r s o n  c o r r e l a t i o n  c o e f 
f i c i e n t .

^ L in e a r  r 2 in  t h i s  co lu m n  = c o e f f i c i e n t  o f  d e te r m in a 
t i o n .

c Q u a d ra t ic  R~ i n  t h i s  co lum n = In d e x  o f  C o r r e l a t i o n .y
Q u a d r a t i c  R 2 i n  t h i s  colum n = c o e f f i c i e n t  o f  d e t e r 

m in a t io n .  y

p < .0001
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Table G

R e l a t i o n s h i p  B etw een M ich ig an  E d u c a t io n a l  A ssessm en t 
Program  S c o re s  and M e tr o p o l i ta n  A ch ievem ent T e s t  

S c o re s  f o r  S ev en th -G ra d e  M ale and 
Fem ale S tu d e n ts

M ale (N = 492) Fem ale (N = 457)

S u b te s t L in e a r Q u a d ra tic L in e a r Q u a d ra tic

£  £^ Ra Ra 2 £  £* ..." O j a !
R ead in g

Word know ledge .7 2 a .5 2 b «73°. 5 ^ .7 0a .4 9 b .7 4 c .5 5 d
R ea d in g .7 5  .5 7 .76  .5 7 .7 6  .58 .79  .63
T o ta l  r e a d i n g .7 6  .5 8 .77  .60 .7 6  .57 .7 9  .63

M ath e m a tic s

C o m p u ta tio n .7 4  .5 5 .7 8  .61 .71  .51 .7 7  .59
C o n cep ts .7 7  .59 .8 0  .6 4 .7 7  .60 .8 1  .6 6
P roblem  s o lv in g .7 6  .5 7 .8 0  .6 4 .7 3  .5 4 .80  .63

T o ta l
m a th e m a tic s .81  . 65 .8 4  .71 .80  .63 .8 5  .7 2

a L in e a r  r  i n  t h i s  colum n = P e a rs o n  c o r r e l a t i o n  c o e f 
f i c i e n t .

^ L in e a r  r 2 i n  t h i s  colum n = c o e f f i c i e n t  o f  d e te rm in a 
t i o n .

c Q u a d ra t ic  i n  t h i s  colum n = In d ex  o f  C o r r e l a t i o n .

^ Q u a d ra t ic  R 2 i n  t h i s  co lum n = c o e f f i c i e n t  o f  d e t e r 
m in a t io n .

p < .0001

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



87

Table H

R e l a t i o n s h i p  B etw een M ich ig an  E d u c a t io n a l  A ssessm en t 
Program  S c o re s  and  M e t r o p o l i t a n  A ch ievem ent T e s t  

S c o re s  f o r  S e v e n th -G ra d e  M ale and Fem ale 
B lack  S tu d e n ts

M ale (N ■= 99) Fem ale (N = 105)

S u b te s t L in e a r Q u a d ra tic L in e a r Q u a d ra tic

£  £ 2 r q r q2 £  £ 2 R« rq2
R ead in g '

Word know ledge .6 ? a .4 5 b .6 9 c .4 8 d .6 3 a .3 9 b .6 7 ° .4 4 d
R ea d in g .7 8  .60 .7 8  .61 .6 7  .4 4 .7 2  .52
T o ta l  r e a d in g .7 6  .57 .7 7  .59 .69  .47 .7 4  ,5 4

M ath e m a tic s

C o m p u ta tio n .6 5  .4 3 .6 5  .4 3 .5 3  .2 8 •56 .3 1
C o n cep ts .5 2  .2 7 .5 4  .29 .6 7  .4 5 .69  .4 8
P rob lem  s o lv in g .5 7  .3 3 .59  -34 .61  .37 .62  .38

T o ta l
m a th e m a tic s .6 8  .4 6 .69  .47 .7 3  .5 3 .7 5  .5 6

a L in e a r  r  i n  t h i s  colum n = P e a rs o n  c o r r e l a t i o n  c o e f 
f i c i e n t .

^ L in e a r  r 2 i n  t h i s  co lum n = c o e f f i c i e n t  o f  d e te rm in a 
t i o n .

° Q u a d ra t i c  R^ in  t h i s  colum n = In d ex  o f  C o r r e l a t i o n .

dQ u a d ra t ic  R 2 i n  t h i s  colum n = c o e f f i c i e n t  o f  d e t e r 
m in a t io n .  y

p < .0001
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Table I

R e l a t i o n s h i p  B etw een M ich ig an  E d u c a t io n a l  A ssessm en t 
Program  S c o re s  and  M e tr o p o l i ta n  A ch ievem en t T e s t  

S c o re s  f o r  S e v e n th -G ra d e  M ale and  Fem ale 
W hite S tu d e n ts

M ale ( N = 393) Fem ale (N = 352)

S u b te s t L in e a r Q u a d ra t ic L in e a r Q u a d ra t ic
2r  r £  I 2 r q rq2

R ea d in g

Word know ledge .6 9 a .4 8 b . ? o ° . k 9 d .6 8 a .4 6 b .7 2 c .5 1 d
R ea d in g .7 2  .52 .7 2  .5 2 .7 5  .57 .7 8  .6 1
T o ta l  r e a d in g , 7 k  , 5 k • 7 k  .5 5 • 7 k  .5 5 .7 7  .6 0

M ath e m a tic s

C o m p u ta tio n .7 3  .5 3 .7 8  .6 1 .7 1  .5 1 .7 7  .59
C o n ce p ts .7 8  .6 0 .8 0  , 6 k .7 5  .5 6 .7 9  .62
P rob lem  s o lv in g .7 5  .57 .80  .63 .7 1  .50 .7 9  .62

T o ta l
m a th e m a tic s .8 0  . 6 k .8 4  .7 1 .7 7  .6 0 . 83  .70

a L in e a r  r  i n  t h i s  co lum n = P e a rs o n  c o r r e l a t i o n  c o e f 
f i c i e n t  .

^ L in e a r  r 2 in  t h i s  colum n = c o e f f i c i e n t  o f  d e te rm in a 
t i o n .

c Q u a d ra tic  Rn i n  t h i s  colum n = In d ex  o f  C o r r e l a t i o n .

^ Q u a d ra t ic  R 2 i n  t h i s  colum n = c o e f f i c i e n t  o f  d e t e r 
m i n a t io n .  y

p < .0001

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



APPENDIX b

F ig u re  C a p tio n s

F ig .  1 . - - S c a t t e r  d iag ram  o f  t o t a l  num ber o f  r e a d in g  
o b j e c t i v e s  m a s te re d  ( h o r i z o n t a l )  and  t o t a l  r e a d i n g  g ra d e  
e q u i v a le n t  s c o r e s  ( v e r t i c a l )  o f  f o u r th - g r a d e  s tu d e n t s  
(A = 1 0 , B = 1 1 , C = 1 2 , D = 1 3 , E = 1 4 , F = 1 5 , e t c . ) .

F ig . 2 . — S c a t t e r  d ia g ram  o f  t o t a l  num ber o f  m a th e
m a t ic s  o b j e c t i v e s  m a s te r e d  ( h o r i z o n t a l )  and  t o t a l  m a th e
m a t ic s  g ra d e  e q u i v a le n t  s c o r e s  ( v e r t i c a l )  o f  f o u r th - g r a d e  
s tu d e n t s  (A = 1 0 , B = 1 1 , C = 1 2 , D = 1 3 , E = 1 4 , F = 1 5 , 
e t c . ) .

F ig .  3*— S c a t t e r  d ia g ram  o f  t o t a l  num ber o f  r e a d in g  
o b j e c t i v e s  m a s te re d  ( h o r i z o n t a l )  and  t o t a l  r e a d i n g  g rad e  
e q u i v a l e n t  s c o r e s  ( v e r t i c a l )  o f  s e v e n th -g ra d e  s tu d e n t s  
(A = 1 0 , B = 1 1 , C = 1 2 , D = 13 e E = 1 4 , e t c . ) .

F ig .  4 . — S c a t t e r  d ia g ram  o f  t o t a l  num ber o f  m a th e 
m a t ic s  o b j e c t i v e s  m a s te r e d  ( h o r i z o n t a l )  and t o t a l  m a th e 
m a t ic s  g ra d e  e q u i v a le n t  s c o r e s  ( v e r t i c a l )  o f  s e v e n th -g ra d e  
s tu d e n t s  (A = 1 0 , B = 1 1 , C = 1 2 , D = 1 3 , E = 1 4 , e t c . ) .
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