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AN ANALYTICAL COMPARISON OF
CONVENTIONAL AND TAILORED TESTS

CHAPTER I 

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

In  t h e  p a s t  few y e a r s ,  t a i l o r e d  t e s t i n g  h a s  b een  

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

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

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

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

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

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

a b i l i t y  o f  t h e  e x a m i n e e .

The b a s i c  n o t i o n  o f  a d a p t i v e  t e s t i n g  i s  t h a t  an  

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

i t e m s  i s  a n s w e r e d  c o r r e c t l y ;  a n  e a s i e r  i t e m  i s  a d m i n i s t e r e d  

f o l l o w i n g  an  i n c o r r e c t  r e s p o n s e .  T h i s  n o t i o n  a r o s e  f rom 

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

( 1 9 4 2 ) ;  H u t t  ( 1 9 4 7 ) ;  H ick  ( 1 9 5 1 ) ;  Greenwood & T a y l o r ( 1 9 6 5 ) ) .  

H ow e ve r ,  H u t t  (1947)  and  Greenwood & T a y l o r  (1965)  fou n d  

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

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

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

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

f i n d i n g s  s u g g e s t e d  t h a t  a d a p t i v e  t e s t i n g  was a b e t t e r
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p r o c e d u r e  o n l y  f o r  c e r t a i n  g r o u p s .  A c c o r d i n g  t o  U r ry (1 9 7 7 )  

and  Same]ima (1977) , t a i l o r e d  t e s t i n g  l e a d s  t o  d r a m a t i c  

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

t e s t i n g  m e t h o d s .  H ow ever ,  t h e  im p ro v e m e n t  i s  e n s u r e d  o n l y  

u n d e r  c e r t a i n  c o n d i t i o n s  ( U r r y , 1 9 7 7 ) .  T h e s e  c o n d i t i o n s  w i l l  

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

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

a d m i n i s t r a t i o n  on  t h e  b a s i s  o f  t h e  e x a m i n e e ' s  r e s p o n s e s  t o  

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

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

com pare  t a i l o r e d  t e s t s  t o  " b e s t  f i x e d "  t e s t s  c o n s i s t i n g  o f  

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

(1) L a t e n t  T r a i t  T h e o ry

In  l a t e n t  t r a i t  t h e o r y ,  b o t h  u n i v a r i a t e  and 

m u l t i v a r i a t e  m o d e l s  h a v e  b e e n  p r o p o s e d .  O n ly  t h e  u n i v a r i a t e  

l a t e n t  t r a i t  mode l  w i l l  be  i n v e s t i g a t e d  i n  t h i s  r e s e a r c h .

The u n i v a r i a t e  l a t e n t  t r a i t  m ode l  a s s u m e s  t h a t  e x a m i n e e s  c a n  

b e  d e s c r i b e d  by  a o n e - d i m e n s i o n a l  a b i l i t y  v a r i a b l e ,  6 , w h ich  

i s  s c a l e d  t o  h a v e  mean z e r o  and v a r i a n c e  o n e .  An i t e m  

c h a r a c t e r i s t i c  c u r v e  (ICC) i s  u s e d  t o  r e p r e s e n t  t h e  

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

t h e  t r a i t  ,  0 , and t h e  i t e m  p a r a m e t e r s  ( i t e m  d i f f i c u l t y ,  

d i s c r i m i n a t i o n  and g u e s s i n g  p a r a m e t e r s ) . L e t  Ug r e p r e s e n t  

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

t h e  c o n d i t i o n a l  p r o b a b i l i t y  o f  a n s w e r i n g  an  i t e m  c o r r e c t l y .
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Then a c c o r d i n g  t o  t h e  t h r e e - p a r a m e t e r  l a t e n t  a b i l i t y  m o d e l ,

(1) P(Ug=l|0) = Pgg = cg + (l-Cg)F(Lg(0)J .

w h e re  L ^ ( 0 ) = a g ( 0. -b g )  ; C g  i s  t h e  g u e s s i n g  p a r a m e t e r ;  ag  i s  

t h e  i t e m  d i s c r i m i n a t i o n  p a r a m e t e r ,  an d  bg i s  t h e  i t e m  

d i f f i c u l t y  p a r a m e t e r .  F [ L g ( 9 ) ]  c a n  r e p r e s e n t  e i t h e r  t h e  

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

Lg(9)  ̂ ag(G-bg)
F[Lg(0)J = $(Lg(0)} = /  (|)(t)dt   /  exp ( - t2 /2 )d t .

- 0* /  2ir-i>»

For t h e  l o g i s t i c  m o d e l ,

F(L gce))  = .

w h e re  D = 1 .7 .  T h e s e  two f u n c t i o n s  g i v e  n e a r l y  i d e n t i c a l  

I C C s ;  i n  f a c t ,  t h e  v a l u e s  4 [ L g ( e ) ]  and  T [L g (0 ) ]  d i f f e r  no 

more t h a n  + 0 . 0 1 .  C h o i c e  o f  t h e  n o rm a l  o g i v e  o r  l o g i s t i c  

model  d e p e n d s  on  m a t h e m a t i c a l  c i r c u m s t a n c e s ;  t h e r e  i s  no 

p s y c h o l o g i c a l  r e a s o n  t o  p r e f e r  o n e  t o  t h e  o t h e r .  In  a 

s i t u a t i o n  w here  o b t a i n i n g  t h e  c o r r e c t  a n s w e r  t h r o u g h  

g u e s s i n g  i s  e s s e n t i a l l y  z e r o ,  t h e n  t h e  i t e m  c h a r a c t e r i s t i c

f u n c t i o n  f o r  i t e m  g i s  P „ = F [ L „ ( 0 ) ] .
• g0 g

(2)  I n f o r m a t i o n  F u n c t i o n s

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

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

i t e m  i n f o r m a t i o n  f u n c t i o n  a t  a b i l i t y  0 i s  d e f i n e d  by  

B irnbaum  (1968)  a s

(2) 1(0 ,Ug) = —
’ge Qge

w h ere  Q^g i s  1 -  P^g , and  Pgg r e p r e s e n t s  t h e  f i r s t  

d e r i v a t i v e  o f  P̂ g w i t h  r e s p e c t  t o  0 . The d e n o m i n a t o r  o f  

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

t h e  i t e m  r e s p o n s e  v a r i a b l e  , Ug, a t  a f i x e d  v a l u e  o f  0 .  In  

a t h r e e - p a r a m e t e r  n o r m a l  o g i v e  m o d e l ,  e v a l u a t i n g  P^g y i e l d s  

t h e  i n f o r m a t i o n  f u n c t i o n

{a_(l-Cg)<|)(L (0))}2
(3) 1 (8 ,U J    S 3

 ̂ ^ge Qge

w h e re  (j)[Lg(0 )]  i s  t h e  n o r m a l  p r o b a b i l i t y  d e n s i t y  a t

L „ ( 6 ) = a  ( 0 - b  ) .  For  a n o r m a l  o g i v e  m o d e l ,  w here  g u e s s i n g  i s  
5 5 5

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

{ag<j)(L (e)).}2
(4) 1 ( 6 , Ug)  -------------------------     .

^g8 Qge

The t e s t  i n f o r m a t i o n  f u n c t i o n  f o r  a t e s t  c o n s i s t i n g  o f  n 

i t e m s  i s  d e n o t e d  by  1 (0 ) , w here

n
1(8) = I 1 ( 8 , U )  

g=l ®
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B irnbaum  (19 6 8 )  h a s  shown t h a t  t h e  maximum l i k e l i h o o d  

e s t i m a t o r  0 h a s ,  a s y m p t o t i c a l l y ,  a n o r m a l  d i s t r i b u t i o n  w i t h  

mean z e r o  and v a r i a n c e  1/ 1 (0 ) ,  a s  t h e  number o f  i t e m s  

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

(3)  T a i l o r e d  T e s t i n g

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

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

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

p r e d e t e r m i n e d  v a l u e s .  The m e th o d  o b v i o u s l y  r e q u i r e s  a 

c o m p u t e r  f o r  i m p l e m e n t a t i o n .  G iv e n  an  i t e m  b a n k  c o n t a i n i n g  

i t e m s  w i t h  e s t i m a t e d  i t e m  p a r a m e t e r s  a g ,  b g ,  a n d  Cg,  

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

(1)  The  e x a m in e e  i s  g i v e n  an  i t e m  w i t h  a h i g h  v a l u e  o f  

a and  a v a l u e  o f  b c l o s e  t o  z e r o  ( a v e r a g e  a b i l i t y ) ;  t h a t
g e

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

e x a m i n e e s  o f  a v e r a g e  a b i l i t y .

(a)  I f  t h e  e x a m i n e e ' s  r e s p o n s e  t o  t h e  f i r s t  i t e m  i s  

i n c o r r e c t ,  t h e n  an  e a s i e r  i t e m  i s  g i v e n .

(b) I f  t h e  e x a m i n e e ' s  r e s p o n s e  t o  t h e  f i r s t  i t e m  i s  

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

(2)  R e p e a t  (1) u n t i l  t h e  e x a m i n e e  h a s  a t  l e a s t  one  

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

(3)  B ased  on  t h e  e x a m i n e e ' s  r  s p o n s e s ,  a b i l i t y  i s  

e s t i m a t e d  u s i n g  t h e  m e th o d  o f  maximum l i k e l i h o o d .

(4)  The e s t i m a t e d  9 , 9 ,  i s  u sed  t o  c o m p u te  t h e
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i n f o r m a t i o n  f o r  a l l  r e m a i n i n g  i t e m s  i n  t h e  i t e m  bank  a t  0 .

(5)  The i t e m  w i t h  t h e  h i g h e s t  i n f o r m a t i o n  a t  0 i s  

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

(6 ) A f t e r  t h e  e x a m i n e e  r e s p o n d s  t o  e a c h  t e s t  i t e m ,  

r e p e a t  ( 3 ) ,  ( 4 ) ,  and  ( 5 ) ,  u n t i l  t h e  t e s t  i n f o r m a t i o n  

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

number  o f  i t e m s  h a v e  b e e n  a d m i n i s t e r e d .
A

(7) The f i n a l  a b i l i t y  e s t i m a t e  , 0 ,  i s  t h e  e x a m i n e e ' s  

t e s t  s c o r e .

A c c o r d i n g  t o  U r r y ( 1 9 7 7 ) ,  t h e  a d v a n t a g e  o f  t a i l o r e d  t e s t i n g  

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

c o n d i t i o n s :  ( 1 ) t h e  m a j o r i t y  o f  t h e  i t e m s  h a v e  ' 

d i s c r i m i n a t i o n  p a r a m e t e r s  (a^ )  e q u a l  t o  o r  g r e a t e r  t h a n  0 . 8 ;

(2 ) t h e  i t e m  d i f f i c u l t y  p a r a m e t e r s  (bg) a r e  e v e n l y  and 

w i d e l y  d i s t r i b u t e d ;  (3) t h e  m a j o r i t y  o f  t h e  i t e m  g u e s s i n g  

p a r a m e t e r s  (Cg) a r e  l e s s  t h a n  0 . 3 ,  and  (4)  t h e  i t e m  bank  

c o n t a i n s  a t  l e a s t  100 i t e m s .  N o t i c e  t h a t  i n  t h e  t a i l o r e d  

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

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

The g o a l  o f  t h i s  r e s e a r c h  was t o  c o m p a r e  an  o p t i m a l l y  

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

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

a n s w e r i n g  t h e  q u e s t i o n ;  A re  t h e r e  s i t u a t i o n s  i n  w h ic h  a 

s e l e c t i o n  o f  t h e  " b e s t "  i t e m s  from a i t e m  b an k  w i l l  be  

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

i n f o r m a t i o n  p r o v i d e d ?
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CHAPTER I I

A C o m p a r i s o n  o f  F ix e d  and  T a i l o r e d  T e s t s  

i n  an  I d e a l i z e d  E x p e r i m e n t  

An i d e a l  i t e m  bank  i s  d e f i n e d  a s  an  i t e m  bank  

c o n t a i n i n g  an  i n f i n i t e  number o f  i t e m s  h a v i n g  a s i n g l e  

s p e c i f i e d  v a l u e  o f  a ^ . Any v a l u e  o f  bg i s  a v a i l a b l e  i n  an  

i d e a l  i t e m  b a n k .  In  an  a c t u a l  t e s t i n g  s i t u a t i o n ,  i t e m s  a r e  

s e ld o m  f o u n d  w i t h  bg v a l u e s  e q u a l  t o  t h e  o p t i m a l  v a l u e s  

r e q u i r e d  f o r  m a x im i z i n g  i n f o r m a t i o n .  H ow e ve r ,  i n  t h e  

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

a l w a y s  a v a i l a b l e .  Bo th  t a i l o r e d  and f i x e d  t e s t s  s h o u l d  

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

i t e m  b a n k s .  C o m p a r i s o n s  made u n d e r  t h e  i d e a l  s i t u a t i o n  

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

two t e s t i n g  p r o c e d u r e s  when t h e y  a r e  b o t h  a t  t h e i r  u p p e r  

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

o f  ag  ( 0 . 6 0 ,  0 . 8 0 ,  1 . 0 0 ,  1 . 5 0 ,  2 .0 0 )  w e r e  s e l e c t e d  t o  d e f i n e  

f i v e  i d e a l  i t e m  b a n k s .

(1) P e r f e c t  T a i l o r e d  T e s t s

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

o f  i t e m s  t h a t  m a x i m i z e s  t h e  t e s t  i n f o r m a t i o n  f u n c t i o n  f o r  a
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known a b i l i t y .  G iv e n  a s p e c i f i c  i d e a l  i t e m  b a n k ,  t h e  v a l u e  

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

l e v e l  c a n  be  f o u n d .  A l t h o u g h  t h e  bg v a l u e  t h a t  m a x i m i z e s  

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

d i f f e r e n t ,  t h e  maximum i n f o r m a t i o n  v a l u e s  a r e  t h e  s am e .  I f  

t h e  a b i l i t y  o f  t h e  e x a m i n e e  w ere  known,  t h e n  t h e  i t e m  t h a t  

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

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

c o n s i s t i n g  o f  n i t e m s  d raw n  from an  i d e a l  i t e m  bank  would  

c o n t a i n  n i t e m s  o f  t h e  same a g and bg v a l u e ,  and t h i s  t e s t  

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

I n  t h e  s i t u a t i o n  w h e re  g u e s s i n g  i s  i m p o s s i b l e ,  a n  i t e m  

w i t h  bg  e q u a l  t o  t h e  a b i l i t y  l e v e l  , 0 , w i l l  g i v e  t h e  

h i g h e s t  i t e m  i n f o r m a t i o n  a t  t h a t  a b i l i t y  l e v e l ;  

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

i m p o s s i b l e  w ould  be  com posed  o f  n i t e m s  a l l  h a v i n g  bg=8 . In  

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

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

(2)  " B e s t  F i x e d "  T e s t s

The i t e m  s e l e c t i o n  f o r  t h e  " b e s t  f i x e d "  t e s t s  i n  t h i s  

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

c r i t e r i o n .  I n  o r d e r  t o  o b t a i n  t h e  a v e r a g e  i n f o r m a t i o n  f o r  

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

a b i l i t y .  I t  was a s s u m e d  t h a t  0 was n o r m a l l y  d i s t r i b u t e d  

w i t h  mean e q u a l  t o  z e r o  and v a r i a n c e  e q u a l  t o  o n e .  I f  t h e
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f u l l  r a n g e  o f  a b i l i t y  was o f  i n t e r e s t ,  t h e n  i t e m s  f o r  t h e  

f i x e d  t e s t s  w ere  c h o s e n  t o  m a x im ize

(5) y (l(e.Ug)) = /  I(8,Ug)*(G)dG
“  fX)

t h e  ( u n c o n d i t i o n a l )  a v e r a g e  i n f o r m a t i o n  f u n c t i o n .  The 

i n t e g r a t i o n  r e q u i r e d  i n  (5)  was done  n u m e r i c a l l y  u s i n g  

G a u s s - H e r m i t e  q u a d r a t u r e .  I t  was fo u n d  t h a t  an  i t e m  w i t h  

=0 w o u ld  y i e l d  t h e  h i g h e s t  a v e r a g e  i n f o r m a t i o n  i n  t h e  

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

" b e s t  f i x e d "  t e s t  d raw n f rom an i d e a l  i t e m  b a n k  would  be  

com posed  o f  20 i t e m s  w i t h  bg = 0 .  The a v e r a g e  i n f o r m a t i o n  f o r  

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

f u n c t i o n s ,  t h a t  i s ,

« o n  n pa
/  I I(0,Ug)<f.(e)d9 = l f I ( 8 ,U g )* (8 )d 8  

- O o g = l  g = l . D a

T h e r e f o r e ,  t h e  a v e r a g e  t e s t  i n f o r m a t i o n  f o r  a n - i t e m  t e s t  i s  

o b t a i n e d  by  a d d i t i o n  o f  t h e  a v e r a g e  i t e m  i n f o r m a t i o n  

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

I f  a s u b - p o p u l a t i o n  was o f  i n t e r e s t — f o r  e x a m p le ,  

e x a m i n e e s  w i t h  a b o v e  a v e r a g e  a b i l i t y — t h e n  f o r  t h e  " b e s t  

f i x e d "  t e s t s ,  we c h o s e  t h e  i t e m s  t h a t  y i e l d e d  t h e  h i g h e s t  

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

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

i n f o r m a t i o n  f o r  8 )0  i s  g i v e n  by
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(6)  y ( l ( 9 , U  | 9 > 0 ) }  = 2 / l ( 9 , U  ) <| ) ( 9) d9
^  0 ^

S i m i l a r l y ,  i f  o n l y  t h e  s u b - p o p u l a t i o n  o f  a v e r a g e  and b e lo w  

a v e r a g e  a b i l i t y  was o f  i n t e r e s t ,  t h e n  t h e  i t e m s  f o r  t h e  

f i x e d  t e s t s  t h a t  m a x im iz e d

0
(7)  u ( l ( 9 , U  J 9 < 0 ) )  = 2 / 1 ( 9 , U ) ( j ) ( 9 ) d 9

-fto

w ere  c h o s e n .  A m o d i f i c a t i o n  o f  G a u s s - H e r m i t e  g r a d u a t u r e  was 

u s e d  t o  a c c o m p l i s h  t h e  i n t e g r a t i o n  i n  (6 ) and  ( 7 ) .

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

bg  v a l u e  t h a t  m a x im i z e d  ( 6 ) and  (7) f o r  t h e  f i v e  i d e a l  i t e m  

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

e s t a b l i s h e d  t h a t  bg =0 w ould  m a x im iz e  ( 5 ) f o r  a g = 0 . 6 , 0 . 8 , 

1 . 0 ,  1 . 5 ,  2 . 0 .  H ow ever ,  t h e  b g  v a l u e s  t h a t  m a x im iz e d  (6 ) 

and (7)  w e r e  d i f f e r e n t  f o r  d i f f e r e n t  ag  v a l u e s .

I n s e r t  T a b l e  1 a b o u t  h e r e

In  T a b l e  1 n o t i c e  t h a t  a s  ag i n c r e a s e d ,  t h e  s m a l l e r  t h e  

o p t i m a l  bg  v a l u e  was f o r  t h e  a b o v e  a v e r a g e  a b i l i t y  s u b ­

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

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

i n f o r m a t i o n  f o r  e x a m i n e e s  o f  a v e r a g e  and  a b o v e - a v e r a g e  

a b i l i t y .  T a b l e  1 a l s o  i n d i c a t e s  t h a t  t h e  o p p o s i t e  was t r u e

- 10 -



f o r  t h e  s u b - p o p u l a t i o n  o f  a v e r a g e  and  b e l o w  a v e r a g e  a b i l i t y .  

F o r  a s p e c i f i c  a ^  v a l u e ,  t h e  bg  v a l u e s  t h a t  m a x im iz e d  t h e  

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

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

v a l u e  b u t  t h e  s i g n s  w e r e  o p p o s i t e .  H ow ever ,  t h e  c o n d i t i o n a l  

a v e r a g e  i n f o r m a t i o n  v a l u e s  w ere  t h e  same f o r  b o t h  c a s e s .  

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

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

Type  I  f i x e d  t e s t  i s  d e f i n e d  a s  t h a t  c o l l e c t i o n  o f  i t e m s  

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

d i s t r i b u t i o n ;  a Type I I  f i x e d  t e s t  i s  d e f i n e d  a s  t h a t  

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

i n f o r m a t i o n  f o r  a v e r a g e  and  a b o v e - a v e r a g e  a b i l i t y ,  and a 

Type I I I  f i x e d  t e s t  i s  d e f i n e d  a s  t h a t  c o l l e c t i o n  o f  i t e m s  

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

a v e r a g e  and  b e l o w - a v e r a g e  a b i l i t y .

(3)  S i m u l a t e d  T a i l o r e d  T e s t s

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

t h e  e x a m i n e e  i s  n o t  known and m u s t  be  s u c c e s s i v e l y  

a p p r o x i m a t e d  t h r o u g h o u t  t h e  t e s t i n g .  D e f i n e  t h i s  s i t u a t i o n  

a s  " f a l l i b l e "  t a i l o r e d  t e s t i n g .  I n  a " f a l l i b l e "  t a i l o r e d  

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

t h e  h i g h e s t  i n f o r m a t i o n  f o r  an  i n d i v i d u a l ' s  a b i l i t y  l e v e l .  

T h e r e f o r e ,  on e  w i l l  a l w a y s  o b t a i n  l e s s  i n f o r m a t i o n  t h a n  a 

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

t e s t .

The Monte C a r l o  m e thod  was u s e d  t o  s i m u l a t e  t h e  

f a l l i b l e  t a i l o r e d  t e s t  s i t u a t i o n .  The s i m u l a t i o n  was  done  

f o r  d i f f e r e n t  a b i l i t y  l e v e l s  ( r a n g i n g  from 0 t o  3 by  s t e p s  

o f  0 . 5 ) .  For  an  i d e a l  i t e m  ban k  d e f i n e d  by  a s p e c i f i c  ag 

v a l u e f  t h e  f i r s t  i t e m  t h a t  was g i v e n  t o  t h e  " e x a m i n e e "  was 

a n  i t e m  w i t h  b g = 0 .  The r e s p o n s e  o f  a n  " e x a m i n e e "  was  

g e n e r a t e d  by u s i n g  C h e n ' s  (1971)  u n i f o r m  random number 

g e n e r a t o r .  I f  t h e  number g e n e r a t e d  was l e s s - t h a n  o r  e q u a l -  

t o  f [ L g ( 0 ) ] ,  t h e n  t h e  r e s p o n s e  o f  t h a t  i n d i v i d u a l  was 

r e c o r d e d  a s  c o r r e c t  ( U g = l ) ; o t h e r w i s e ,  t h e  r e s p o n s e  was 

r e c o r d e d  a s  i n c o r r e c t  (U g = 0 ) . B ased  on  t h e  " e x a m i n e e ' s "  

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

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

i n  d i f f i c u t y  by  a f i x e d  s t e p  s i z e  o f  k = 0 . 6 9 3 .  I f  t h e  

r e s p o n s e  was i n c o r r e c t ,  t h e  n e x t  i t e m  was d e c r e a s e d  i n  

d i f f i c u l t y  b y  t h e  f i x e d  s t e p  s i z e  o f  k = 0 . 693 .  A f t e r  t h e  

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

was d i f f e r e n t  from t h e  f i r s t ,  t h e n  9 was  e s t i m a t e d  t h r o u g h  

t h e  m e th o d  o f  maximum l i k e l i h o o d .  I f  t h e  s e c o n d  r e s p o n s e  

was t h e  same a s  t h e  f i r s t  one  ( e i t h e r  b o t h  c o r r e c t  o r  b o t h  

i n c o r r e c t ) ,  0 was n o t  e s t i m a t e d ,  a n d  t h e  d i f f i c u l t y  o f  t h e  

n e x t  i t e m  was  i n c r e a s e d  o r  d e c r e a s e d  b y  t h e  s t e p  s i z e  k 

a c c o r d i n g  t o  t h e  e x a m i n e e ' s  p r e v i o u s  r e s p o n s e .  F o r  e x a m p l e ,  

i f  t h e  f i r s t  two r e s p o n s e s  w e re  b o t h  c o r r e c t ,  t h e  n e x t  i t e m
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was c h o s e n  t o  h a v e  b g = 2 k = 1 .3 8 6 ;  i f  t h e  f i r s t  two r e s p o n s e s  

w e re  i n c o r r e c t ,  t h e  n e x t  i t e m  was c h o s e n  s u c h  t h a t  b g  

= - 2 k = - l . 3 8 6 .  T h i s  p r o c e d u r e  was r e p e a t e d  u n t i l  t h e  e x a m i n e e  

had  a t  l e a s t  o n e  c o r r e c t  and  one  i n c o r r e c t  r e s p o n s e .  A f t e r  

t h e  e x a m i n e e  a t t a i n e d  t h i s  s t a t e  o f  a f f a i r s ,  6 was e s t i m a t e d  

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

l i k e l i h o o d  e s t i m a t e ,  9 .  Once 0 was  e s t i m a t e d ,  t h e  n e x t  i t e m  

f o r  t h e  e x a m i n e e  was  c h o s e n  w i t h  bg=0 ( e s t i m a t e d  0 ) .  The 

a b o v e  p r o c e d u r e  c o n t i n u e d  u n t i l  20 i t e m s  w ere  g i v e n  t o  t h e  

e x a m i n e e .  The f i n a l  e s t i m a t e d  0 and  t h e  t e s t  i n f o r m a t i o n  

w ere  r e c o r d e d .  T h i s  p r o c e d u r e  was  r e p e a t e d  100 t i m e s  f o r  

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

e s t i m a t e d  0 ' s  and  t h e  a v e r a g e  t e s t  i n f o r m a t i o n  were  

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

b a n k s .

(4) R e s u l t s :

T a b l e  2 s u m m a r i z e s  t h e  c o n d i t i o n a l  a v e r a g e s  o f  t h e  t e s t  

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

t e s t s  and  s i m u l a t e d  t a i l o r e d  t e s t s .

I n s e r t  T a b l e  2 a b o u t  h e r e

T a b l e  2 i n d i c a t e s  t h a t  t h e  Type I  f i x e d  t e s t s  w ere  a b o u t  

7 5 - 8 8  p e r c e n t  a s  e f f i c i e n t  a s  t h e  p e r f e c t  t a i l o r e d  t e s t s  and 

a b o u t  8 2 - 9 5  p e r c e n t  a s  e f f i c i e n t  a s  t h e  s i m u l a t e d  t a i l o r e d
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t e s t s  f o r  t h e  i d e a l  i t e i ;  b i!,<s d e f i n e d  by  a g < 1 . 0 .  For  t h e  

same i t e m  b a n k s ,  t h e  Type I I  f i x e d  t e s t s  w e re  a b o u t  8 9 - 9 5

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

a b o u t  9 6 - 1 0 2  p e r c e n t  a s  e f f i c i e n t  a s  t h e  s i m u l a t e d  t a i l o r e d  

t e s t s .  T h u s ,  on  t h e  a v e r a g e ,  f i x e d  t e s t s  c a n  be  a s  

e f f i c i e n t  a s  t a i l o r e d  t e s t s  c o n s t r u c t e d  from an  i d e a l  i t e m  

b a n k s  d e f i n e d  by  a g < 1 . 0 .  For  t h e  i d e a l  i t e m  b a n k  d e f i n e d  by 

a g = 2 . 0 ,  t h e  Type  I  f i x e d  t e s t  was 49 p e r c e n t  a s  e f f i c i e n t  a s  

t h e  p e r f e c t  t a i l o r e d  t e s t  and 57 p e r c e n t  a s  e f f i c i e n t  a s  t h e  

s i m u l a t e d  t a i l o r e d  t e s t ,  w h i l e  t h e  Type I I  f i x e d  t e s t  was 70 

p e r c e n t  a s  e f f i c i e n t  a s  t h e  p e r f e c t  t a i l o r e d  t e s t  and 80

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

However ,  a v e r a g e s  c a n  b e  m i s l e a d i n g ,  b e c a u s e  t h e  f i x e d  t e s t s  

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

a b i l i t y  d i s t r i b u t i o n .

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

s i m u l a t e d  t a i l o r e d  t e s t s ,  and t h e  "Type I  b e s t  f i x e d "  t e s t s ,  

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

F i g u r e s  1 t h r o u g h  5 .

I n s e r t  F i g u r e  1 t o  F i g u r e  5 a b o u t  h e r e

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

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

H owever ,  t h e  Type I  f i x e d  t e s t s  were  a t  l e a s t  90 p e r c e n t  a s  

e f f i c i e n t  a s  t h e  p e r f e c t  t a i l o r e d  t e s t s  f o r  a b i l i t i e s
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b e t w e e n  - 0 . 5  and 0 . 5  when t h e  i d e a l  i t e m  b a n k s  w ere  d e f i n e d  

b y  a g < 1 . 0 .  For  t h e  same i d e a l  i t e m  b a n k s ,  t h e  Type I  f i x e d  

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

t a i l o r e d  t e s t s  f o r  0 b e t w e e n  - 0 . 5  and 0 . 5 .  The r e g i o n  i n  

w h ic h  f i x e d  t e s t s  had  t h e  a d v a n t a g e  o v e r  t a i l o r e d  t e s t s ,  

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

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

t h a n  2 . 0  o r  l e s s  t h a n  - 2 . 0 .  As Sg i n c r e a s e d ,  t h e  f i x e d  

t e s t s  p r o v i d e d  a l m o s t  no i n f o r m a t i o n  a t  t h e  e x t r e m e s  o f  t h e  

a b i l i t y  d i s t r i b u t i o n .

F i g u r e s  6 t h r o u g h  10 d i s p l a y  t h e  i n f o r m a t i o n  c u r v e s  f o r  

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

Type I I  f i x e d  t e s t s  d raw n  f rom  t h e  f i v e  i d e a l  i t e m  b a n k s .

I n s e r t  F i g u r e  6 t o  F i g u r e  10 a b o u t  h e r e

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

a c r o s s  t h e  e n t i r e  a b i l i t y  d i s t r i b u t i o n  com pared  t o  t h e  Type  

I I  f i x e d  t e s t s .  H ow ever ,  t h e  Type I I  f i x e d  t e s t s  p r o v i d e d  

m ore  i n f o r m a t i o n  t h a n  s i m u l a t e d  t a i l o r e d  t e s t s  b e t w e e n  8=0 

and  0 = 1 . 5 ,  and t h e  a v e r a g e  i n f o r m a t i o n  f o r  Type I I  f i x e d  

t e s t s  was a t  l e a s t  90 p e r c e n t  o f  t h a t  o f  t h e  p e r f e c t  

t a i l o r e d  t e s t s  when S g < 1 . 0 .  The r e g i o n  o f  t h e  a b i l i t y  

d i s t r i b u t i o n  i n  w h ic h  f i x e d  t e s t s  p r o v i d e d  more i n f o r m a t i o n  

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

N o t i c e  t h a t  t h e  r e g i o n  i n  w h ic h  f i x e d  t e s t s  w e re  s u p e r i o r  to
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t a i l o r e d  t e s t s  was b r o a d e r  f o r  t h e  Type I I  f i x e d  t e s t s  t h a n  

f o r  t h e  Type I  f i x e d  t e s t s .

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

t h e  u p p e r  l i m i t  o f  t e s t  i n f o r m a t i o n  f o r  a t e s t ,  b e c a u s e  0 i s  

known. The s i m u l a t e d  f a l l i b l e  t a i l o r e d  t e s t s ,  c o n s t r u c t e d  

when 0 i s  unknown,  m u s t  y i e l d  l e s s  i n f o r m a t i o n  t h a n  p e r f e c t  

t a i l o r e d  t e s t s .  H o w e v e r ,  t h e  s i m u l a t e d  t a i l o r e d  t e s t s  

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

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

e s t i m a t i o n  o f  a b i l i t y  i n  " f a l l i b l e "  t a i l o r e d  t e s t s .

I n s e r t  T a b l e  3 a b o u t  h e r e

T a b l e  3 i n d i c a t e s  t h a t  t h e  l a r g e r  t h e  a g v a l u e ,  t h e  more 

t e s t  i n f o r m a t i o n  was  l o s t  due  t o  t h e  m i s e s t i m a t i o n  o f  

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

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

t e s t  i n f o r m a t i o n  ( r e l a t i v e  t o  p e r f e c t  t a i l o r e d  t e s t s )  f o r  

more d i s c r i m i n a t i n g  i t e m s .  The i n f o r m a t i o n  d r o p  was g r e a t e r  

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

d i s t r i b u t i o n .  H o w e v e r ,  t h i s  i n f o r m a t i o n - l o s s  p r o b l e m  d o e s  

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

t o  t h e  same s e t  o f  i t e m s ,  and  a b i l i t y  e s t i m a t i o n  i s  n o t  

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

A C o m p a r i s o n  o f  F i x e d  and T a i l o r e d  T e s t s  

f o r  C e r t a i n  R e a l  F i n i t e  I t e m  Banks 

The a b o v e  r e s u l t s  w ere  b a s e d  on  d a t a  g e n e r a t e d  from an 

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

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

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

i t e m  b a n k s .  The i t e m  b a n k s  i n c l u d e d  i n  t h i s  s e c t i o n  a r e  

f rom U r r y  ( 1 9 7 4 ) ,  and Koch & R e c k a s e  ( 1 9 7 8 ) .  U r r y ' s  i t e m  

bank  c o n s i s t e d  o f  200 i t e m s  s e l e c t e d  from a c o l l e c t i o n  o f  

700 c a l i b r a t e d  i t e m s .  The s e l e c t i o n  was b a s e d  on t h e  

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

e a r l i e r .  T a b l e  4 shows t h e  d i s t r i b u t i o n s  o f  a „  and b_
g g

v a l u e s  f o r  b o t h  U r r y ' s  and K o c h - R e c k a s e ' s  i t e m  b a n k s .

I n s e r t  T a b l e  4 a b o u t  h e r e

I n  U r r y ' s  i t e m  b a n k ,  t h e  i t e m  d i s c r i m i n a t i o n  p a r a m e t e r ,  a ^ , 

r a n g e d  f rom 0 . 8  t o  2 . 4 1 ,  and  t h e  bg  v a l u e s  r a n g e d  from 

- 1 . 5 8  t o  2 . 3 6 .  U r r y ' s  i t e m  b a n k  c o n t a i n e d  more d i f f i c u l t  

i t e m s  t h a n  e a s y  i t e m s .  I n  t h e  K o c h - R e c k a s e  i t e m  b a n k ,  t h e  a g 

v a l u e s  r a n g e d  f rom 0 . 1 3  t o  2 . 0 0 ,  w h i l e  t h e  d i f f i c u l t y
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p a r a m e t e r  , b g ,  r a n g e d  f rom - 3 . 6  to  6 . 0 .  O v e r a l l ,  t h e  Koch- 

R e c k a s e  i t e m  b a n k  c o n t a i n e d  m ore  e a s y  i t e m s  t h a n  d i f f i c u l t  

i t e m s .

(1)  P e r f e c t  T a i l o r e d  T e s t s  C o n s t r u c t e d  f rom t h e  U r r y  and 

K o c h -R e c k a s e  I t e m  Banks

For  t h e s e  two a c t u a l  i t e m  b a n k s ,  t h e  p e r f e c t  t a i l o r e d  

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

t h e  h i g h e s t  i n f o r m a t i o n  a t  s p e c i f i c  a b i l i t y  l e v e l s .  U n l ik e  

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

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

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

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

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

f i n i t e  i n  n u m b e r ,  and  t h e  f r e q u e n c y  d i s t r i b u t i o n s  o f  t h e  Sg 

and bg v a l u e s  a r e  n o t  u n i f o r m .  The i t e m  i n f o r m a t i o n  f o r  

e a c h  i t e m  i n  a p a r t i c u l a r  b a n k  was com pu ted  a t  e a c h  o f  49 

v a l u e s  o f  a b i l i t y ,  r a n g i n g  f rom - 3 . 0  t o  + 3 . 0  i n  s t e p s  o f  

0 . 1 2 5 .  At e a c h  a b i l i t y  l e v e l , t h e  i t e m s  i n  e a c h  b a n k  were  

r a n k - o r d e r e d  a c c o r d i n g  t o  i n f o r m a t i o n .  At e a c h  a b i l i t y  

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

t e s t  f o r  t h e  i t h  a b i l i t y ,  w h e re  m^=Min(25,  ) ,  and  i s

t h e  number o f  i t e m s  y i e l d i n g  t e s t  i n f o r m a t i o n  o f  20 o r  m o re .  

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

f i n i t e  i t e m  b a n k s  may be  o f  d i f f e r e n t  l e n g t h s  d e p e n d i n g  on 

t h e  a b i l i t y  l e v e l .  F o r  U r r y ' s  i t e m  b a n k ,  t h e  num ber  o f
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i t e m s  (m^) n e c e s s a r y  f o r  p e r f e c t  t a i l o r e d  t e s t s ,  r a n g e d  f rom  

8 t o  25 ,  and from 11 t o  25 f o r  t h e  K o c h -R e c k a s e  i t e m  b a n k .  

S i n c e  t h e  p e r f e c t  t a i l o r e d  t e s t s  were o f  d i f f e r e n t  

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

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

l e n g t h  o f  t h e  " b e s t  f i x e d "  t e s t s .  The a v e r a g e  number  o f  

i t e m s  i n  t h e  t a i l o r e d  t e s t s  was com pu ted  u s i n g  t h e  f o l l o w i n g  

e q u a t i o n :

49
C8) ® * I  miPCei) ,

1=1

w h e re  m ^ i s  t h e  number  o f  i t e m s  i n  t h e  p e r f e c t  t a i l o r e d  t e s t  

f o r  t h e  i  a b i l i t y  l e v e l .  P ( 8^)  i s  d e f i n e d  by

0^+0,0625
C9) PC0 )̂ = /  K t )d t

0^-0.0625

w h e re  * ( t )  i s  t h e  n o r m a l  d e n s i t y  f u n c t i o n ,  and  8 ^ r a n g e d  

f rom - 3 . 0  t o  + 3 . 0  by  s t e p s  o f  0 . 1 2 5 .  The a v e r a g e  v a l u e  , m, 

was r o u n d e d  t o  t h e  n e a r e s t  i n t e g e r  v a l u e  , M, and  t h i s  v a l u e  

s e r v e d  a s  t h e  number o f  i t e m s  f o r  t h e  f i x e d  t e s t .

(2)  " B e s t  F i x e d "  T e s t s  C o n s t r u c t e d  from t h e  U r r y  and  Koch-  

R e c k a s e  I t e m  Banks

The i t e m  s e l e c t i o n  f o r  t h e  " b e s t  f i x e d "  t e s t s  was b a s e d  

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

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

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

t h e  a v e r a g e  i n f o r m a t i o n  f o r  a l l  t h e  i t e m s  i n  t h e s e  two i t e m  

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

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

t o  t h e  a v e r a g e  i n f o r m a t i o n  o f  a n y  i t e m  was o b t a i n e d  by

49
(10) V [ l (0 ,Ug))  = I I (0 ,U g)P (9 i )

1=1

w h e re  0^ and  P ( 6 ^) w e re  d e f i n e d  a s  i n  ( 9 ) .  The a v e r a g e  

i n f o r m a t i o n  v a l u e s  f rom 200 i t e m s  f rom U r r y ' s  i t e m  bank  w ere  

com pu ted  and t h e  M i t e m s  h a v i n g  t h e  h i g h e s t  v a l u e s  o f  u [ I ( ,9 .  

,Ug)]  c o m p r i s e d  t h e  " b e s t  Type I  f i x e d "  t e s t .  The same i t e m  

s e l e c t i o n  p r o c e d u r e  was a p p l i e d  t o  t h e  K o c h -R e c k a s e  i t e m  

bank  i n  o r d e r  t o  c h o o s e  t h e  i t e m s  f o r  t h e  " b e s t "  Type I  

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

was t h e  t a r g e t  p o p u l a t i o n  f o r  t e s t i n g ,  t h e n  one  o f  t h e  

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

a v e r a g e  i n f o r m a t i o n  v a l u e s :

1 49
(11) u (i(9,Ug|e>0))  Î i(9i,Ug)P(0i)

I  P(»i )
1=25

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

:  25
(12) y (K0,u |0<O))  ---------------- I l(9i,Ug)5(0i)

I P(0i) 1=1
1=1
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f o r  t h e  l o w e r  p o r t i o n  o f  a b i l i t y  d i s t r i b u t i o n .  N o t i c e  t h a t  

t h e  " b e s t  f i x e d "  t e s t  (Type I ,  Type I I  o r  Type I I I  f i x e d  

t e s t s )  c o n t a i n e d  d i f f e r e n t  s e t s  o f  i t e m s .  The p e r f e c t  

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

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

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

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

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

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

(3)  R e s u l t s ;

The a v e r a g e  t e s t  i n f o r m a t i o n  v a l u e s ,  w h ic h  were 

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

f o r  t h e  f i x e d  t e s t s  and  by  a v e r a g i n g  t h e  t e s t  i n f o r m a t i o n  

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

f o r  t h e  p e r f e c t  t a i l o r e d  t e s t s ,  a r e  s u m m a r iz e d  i n  T a b l e  5.

I n s e r t  T a b l e  5 a b o u t  h e r e

T h i s  t a b l e  shows t h a t  f o r  U r r y ' s  i t e m  b a n k ,  t h e  Type I  f i x e d  

t e s t  was a b o u t  70 p e r c e n t  a s  e f f i c i e n t  (on t h e  a v e r a g e )  a s  

t h e  p e r f e c t  t a i l o r e d  t e s t s .  H ow ever ,  t h e  Type I I  and Type 

I I I  f i x e d  t e s t s  p r o v i d e d  a b o u t  85 p e r c e n t  a s  much 

i n f o r m a t i o n  a s  t h e  p e r f e c t  t a i l o r e d  t e s t s .  U r r y ' s  i t e m  bank 

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

t h a n  e a s y  i t e m s ;  t h e r e f o r e ,  t h e  a v e r a g e  i n f o r m a t i o n  f o r  t h e
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Type I I  f i x e d  t e s t  i s  s l i g h t l y  h i g h e r  t h a n  t h a t  f o r  t h e  Type 

I  and  Type I I I  f i x e d  t e s t s .  A l s o  t h e  a v e r a g e  number o f  

i t e m s  f o r  t h e  Type I I  f i x e d  t e s t  was s m a l l e r  t h a n  t h a t  f o r  

t h e  Type I  o r  Type I I I  f i x e d  t e s t s .  T a b l e  5 a l s o  i n d i c a t e s  

t h a t  t h e  f i x e d  t e s t s  c o n s t r u c t e d  f rom t h e  K o c h -R e c k a s e  i t e m  

b a n k  w ere  a t  l e a s t  98 p e r c e n t  a s  e f f i c i e n t ,  on  t h e  a v e r a g e ,  

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

Type I I  and  I I I  f i x e d  t e s t s  p r o v i d e d  e s s e n t i a l l y  t h e  same 

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

I I I  f i x e d  t e s t s  p r o v i d e d  s l i g h t l y  h i g h e r  a v e r a g e  i n f o r m a t i o n  

t h a n  t h e  p e r f e c t  t a i l o r e d  t e s t s .  T h i s  phenomenon was due  t o  

t h e  f a c t  t h a t  t h e  number  o f  i t e m s  i n  t h e  Type I I I  f i x e d  t e s t  

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

t e s t s  f o r  9 b e t w e e n  - 0 . 7 5  and 0 . 2 5 .  The K o c h -R e c k a s e  i t e m  

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

t h e r e f o r e ,  t h e  a v e r a g e  t e s t  i n f o r m a t i o n  f o r  Type I I I  f i x e d  

t e s t  was h i g h e r  t h a n  t h a t  o f  t h e  Type I  o r  Type I I  f i x e d  

t e s t s .  The number  o f  i t e m s  f o r  t h e  Type I I I  f i x e d  t e s t  was 

s m a l l e r  t h a n  t h a t  f o r  t h e  Type I  o r  Type I I  f i x e d  t e s t s ,  

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

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

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

and  a b o v e - a v e r a g e  a b i l i t y  and f o r  t h e  e n t i r e  a b i l i t y  

d i s t r i b u t i o n .

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

p e r f e c t  t a i l o r e d  t e s t s  and  t h e  Type I  f i x e d  t e s t s  a r e
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d i s p l a y e d  i n  F i g u r e  11 and  12 f o r  t h e  U r r y  and K o c h -R e c k a s e  

i t e m  ban k s  r e s p e c t i v e l y .

I n s e r t  F i g u r e  11 t o  F i g u r e  16 a b o u t  h e r e

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

d i s t r i b u t i o n ,  t h e  Type I  f i x e d  t e s t s  p r o v i d e d  more 

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

was due  t o  t h e  f a c t  t h a t  t h e  number o f  i t e m s  i n  t h e  f i x e d  

t e s t s  was l a r g e r  t h a n  t h e  number  o f  i t e m s  i n  t h e  p e r f e c t  

t a i l o r e d  t e s t s  a t  t h e s e  0 v a l u e s .

F i g u r e s  13 and  14 show t h e  t e s t  i n f o r m a t i o n  f o r  t h e  

p e r f e c t  t a i l o r e d  t e s t s  and  t h e  Type I I  f i x e d  t e s t s  

c o n s t r u c t e d  from t h e  U r r y  and  K o c h -R e c k a s e  i t e m  b a n k s  

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

i n f o r m a t i o n  w i t h  t h e  e x c e p t i o n  o f  t h o s e  9 v a l u e s  w h e re  t h e  

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

t e s t s .  H owever ,  F i g u r e  14 i n d i c a t e s  t h a t  t h e  i n f o r m a t i o n  

v a l u e s  f o r  t h e  Type I I  f i x e d  t e s t s  c o n s t r u c t e d  f rom t h e  

K o ch -R eck as e  i t e m  b an k  w ere  v e r y  c l o s e  to  t h o s e  o f  t h e  

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

t h a n  z e r o .

F i g u r e  15 shows t h a t  t h e  p e r f e c t ,  t a i l o r e d  t e s t s  were  

o u t p e r f o r m i n g  t h e  Type I I I  f i x e d  t e s t  c o n s t r u c t e d  f rom 

U r r y ' s  i t e m  bank  a c r o s s  t h e  e n i t r e  a b i l i t y  d i s t r i b u t i o n .  

F i g u r e  16 i n d i c a t e s  t h a t  Type I I I  f i x e d  t e s t  c o n s t r u c t e d
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f rom t h e  K o c h -R e c k a s e  i t e m  bank  c a n  s e r v e  a s  a c o m p e t i t o r  t o  

t a i l o r e d  t e s t s .

O v e r a l l ,  t h e  Type I I  and  I I I  f i x e d  t e s t s  c o n s t r u c t e d  

from t h e  K o c h -R e c k a s e  i t e m  bank  p r o v i d e d  n e a r l y  a s  much 

i n f o r m a t i o n ,  on  t h e  a v e r a g e ,  a s  t a i l o r e d  t e s t s .  H ow ever ,  

t h e  t a i l o r e d  t e s t s  w e re  s u p e r i o r  t o  a l l  t h r e e  t y p e s  o f  f i x e d  

t e s t s  c o n s t r u c t e d  f rom U r r y ' s  i t e m  b a n k .
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CHAPTER IV 

Summary and  C o n c l u s i o n  

F ix e d  t e s t s  and p e r f e c t  t a i l o r e d  t e s t s  " c o n s t r u c t e d "  

from i d e a l  and  a c t u a l  ( f i n i t e  l e n g t h )  i t e m  b a n k s  w ere  

com pared  i n  t h i s  s t u d y .  The i t e m  s e l e c t i o n  c r i t e r i o n  f o r  

t h e  f i x e d  t e s t s  was  maximum u n c o n d i t i o n a l  a v e r a g e  

i n f o r m a t i o n  o r  maximum c o n d i t i o n a l  a v e r a g e  i n f o r m a t i o n ,  

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

o f  i n t e r e s t  f o r  t e s t i n g .

The r e s u l t s  g e n e r a t e d  u s i n g  t h e  r e a l  i t e m  b a n k s  w ere  

c o n s i s t e n t  w i t h  t h o s e  g e n e r a t e d  f rom t h e  i d e a l  i t e m  b a n k s .

On t h e  a v e r a g e ,  f i x e d  t e s t s  p r o v i d e d  a v e r a g e  i n f o r m a t i o n  

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

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

f o r  t e s t i n g .  H o w e v e r ,  t h e  a v e r a g e s  m u s t  b e  i n t e r p r e t e d  

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

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

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

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

d i s t r i b u t i o n .  The f i x e d  t e s t s  p r o v i d e d  v e r y  l i t t l e  

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

d e v i a t i o n s  a b o v e  o r  b e l o w  t h e  m ean .
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The e f f i c i e n c y  o f  t h e  f i x e d  t e s t s ,  r e l a t i v e  t o  t a i l o r e d  

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

l e s s  d i s c r i m i n a t i n g  i t e m s ;  t h a t  i s ,  when t h e  a g  v a l u e s  w ere  

s m a l l e r  t h a n  0 . 8 , t h e  f i x e d  t e s t s  w e re  a l m o s t  a s  e f f i c i e n t

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

i t e m s ,  t h e  t a i l o r e d  t e s t s  were  s u p e r i o r  t o  t h e  f i x e d  t e s t s  

a c r o s s  a w id e  r a n g e  o f  a b i l i t i e s .  H ow ever ,  w i t h  more  h i g h l y  

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

m i s e s t i m a t i o n  o f  9 i n  t h e  s i m u l a t e d ,  " f a l l i b l e "  t a i l o r e d  

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

i t e m s .  The r e s u l t s  f ro m  t h e  i d e a l  i t e m  b a n k s  showed t h a t  

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

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

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

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

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

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

c l a s s i f i c a t i o n .
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Table 1
Optimum Item D iff ic u lty  (bg) Values that Maximized 

Average Information for the Upper and Lower-Portions of the 
A b ility  D istribution  for the Five Ideal Item Banks

ag value Optimum bg 
for above average a b il i ty

Optimum bg 
for below average a b il i ty

0.60 0.80 —0.80
0.80 0.78 -0 .78
1.00 0.75 -0 .75
1.50 0.69 -0 .69
2.00 0.62 -0 .62
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Table 2

Average Information for 'Best Fixed' T ests, 
Simulated Tailored Tests and P erfect Tailored Tests 

for the Five Ideal Item Banks

a value 'B est fixed ' P erfect Simulated Information Information
g te s t s ta ilo red ta ilo red ra tio  1 r a tio  2

te s t s te s t s

0,60 4.07 4.58 4.28 0.88 0.95Comparisons 0.80 6.70 8.15 7.52 0.82 0.89involving 1.00 9.61 12.73 11.66 0.75 0.82Type I fixed 1.50 17.37 28.65 25.51 0.61 0.68te s t s 2.00 25.23 50.93 44.13 0.49 0.57

0.60 4.40 4.58 4.30 0.95 1.02Comparisons 0.80 7.61 8.15 7.54 0.92 1.00involving 1.00 11.50 12.73 11.71 0.89 0.96Type I I  fixed 1.50 23.51 28.65 25.62 0.79 0.88te s t s 2 .00 37.80 50.93 44.46 0.70 0.80

1 .

2.
Ratio o f average information in  'b est fixed ' t e s t s  to  average information in  
perfect ta ilo red  t e s t s .

Ratio o f average information in  'b est fixed ' t e s t s  to  average information in  
simulated ta ilo red  t e s t s .



Table 3
The Percentage of Decrease in  Information for 

Simulated Tailored Tests R elative to Perfect Tailored Tests 
in  the Idealized  S ituation

0 = 0.00 0.50 1.00 1.50 2.00 2.50 3.00

0.60 5.17 5.30 7.11 9.18 9.76 11.30 13.37
0.80 6.40 5.85 8.14 10.29 11.48 14.49 17.58
1.00 7.15 7.44 8.60 10.38 13.38 16.83 20.04
1.50 8.70 8.92 11.37 14.44 17.75 20.71 23.48
2.00 9.46 12.50 13.57 16.72 18.71 24.07 27.70
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Table 4
The Frequency D istrib u tion s of 

and bg Values for Urry’s and Koch-Reckase’s Item Banks

Urry's item bank Koch-Reckase's item bank

(1) ag values

0 .0  a„ 0.5  
0 .5  ag 1.0

0 16
60 24

1.0  a -  1.5  
1.5 ag 2.0

105 14
27 16

2 .0  ag 2.5 8 2

to ta l  number o f items = 200 72

(2) b values

bg -3 .0 0 3
-3 .0  bg -2 .0 0 5
-2 .0  b -1 .0 27 16
-1 .0  bg 0 .0 60 31

0 .0  bg 1.0 78 10
1.0 bg 2 .0
2 .0  bg 3 .0

30 4
5 1

3.0  bg 0 2

to ta l  number o f items = 200 72
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Table 5
The Average Information for  

'B est'F ixed’ T ests and Perfect Tailored Tests 
Constructed from Urry's and Koch-Reckase' s Item Banks

'Best fixed ' 
te s t s  

CNo. o f items)

Perfect
ta ilo red
te s ts

Information 
ra tio  1

(1) Urry's item bank

Type I fixed  te s t s 14.7502 (N=13) 20.4426 0.72
Type II  fix ed  t e s t s 18.0364 (9=10) 20.7731 0.87
Type I II  fixed  te s t s 17.2120 (N=15) 20.1788 0.85

(2) Koch-Reckase's item bank

Type I fixed  te s t s 17.3435 (N=19) 17.7544 0.98
Type II  fix ed  t e s t s 16.3249 (9=21) 16.4765 0.99
Type I II  fixed  te s t s 19.7475 (9=15) 19.3369 1.02

1 .
Ratio o f average information for 'b est fixed ' t e s t s  to  
average information for perfect ta ilo red  t e s t s .
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0 0 0 0 O perfect tailored test
A A A A A simulated tailored test
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T H E T A

Figure 1. Information functions for perfect ta ilo red  t e s t s ,  simulated  
f a l l ib le  ta ilored  t e s t s ,  and Type I fix ed  t e s t s  for  
id ea l item bank defined by a =.60 .
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0 0 o  D 0 p e r f e c t  t a i l o r e d  t e s t  
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Figure 2. Information functions for perfect tailored tests, simulated
fallible tailored tests, and Type I fixed tests for the
ideal item bank defined by a^.SO.
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Figure 3. Information functions for perfect tailored tests, simulated
fallible tailored tests, and Type 1 fixed tests for the
Ideal Item bank defined by a =1.00 .
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Figure 4 . Information functions for p erfect ta ilo red  t e s t s ,  simulated  
f a l l ib le  ta ilo red  t e s t s ,  and Type I  fix ed  t e s t s  for the 
id ea l item bank d ifin ed  by a =1.50 .
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T H E T A

Figure 5. Information functions for p erfect ta ilored  t e s t s ,  sim ulated  
f a l l ib le  ta ilo red  t e s t s ,  and Type I fixed  t e s t s  fo r  the  
id ea l item bank defined by a «2.00 .
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T H E T A

Figure 6. Information functions for perfect ta ilored  t e s t s ,  sim ulated  
f a l l ib le  ta ilo red  t e s t s ,  and Type n  fixed  t e s t s  fo r  the 
id ea l item bank defined by a =.60
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Figure 7. Information functions for p erfect ta ilo red  t e s t s ,  simulated  
f a l l ib l e  ta ilo red  t e s t s ,  and Type I I  fixed  t e s t s  for  the 
id ea l item bank defined by a^=.80 .
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T H E T A

F ig u re  8 . In fo rm a tio n  f u n c t io n s  f o r  p e r f e c t  t a i l o r e d  t e s t s ,  s im u la te d  
f a l l i b l e  t a i l o r e d  t e s t s ,  and  Type I I  f ix e d  t e s t s  f o r  th e  
i d e a l  i te m  b an k  d e f in e d  by a  = 1 .0 0  .
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Figure 9. Information functions for perfect tailored tests, simulated
fallible tailored tests, and Type II fixed tests for the
ideal item bank defined by a =1.50 .
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Figure 10. Information functions for p erfect ta ilored  t e s t s ,  simulated  
f a l l ib le  ta ilored  t e s t s ,  and Type II fixed  t e s t s  for the 
id ea l item bank defined by a =1.50 .

— 42 —



A £ d A jA lA perfect tailored test
o—«■ 0 0 0 -0 Type I fixed test

o

a

in

o

-E.OO 0 .00 1 .00 2 .0 0 3.00‘THET. q

Figure 11. Information functions for p erfect ta ilo red  t e s t s ,  and 
Type I fixed  te s ts  constructed from Urry's item  bank.
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Figure 12. Information functions for perfect tailored tests, anri
Type I fixed tests constructed from Koch-ReKase’s
item bank.
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Figure 13. Information functions for perfect tailored tests, and
Type II fixed tests constructed from Urry's item bant.
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Figure 14. Information functions for perfect tailored tests, and
Type II fixed tests constructed from Koch-ReKase' s
item bank.
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Figure 15. Information functions for perfect tailored tests, and
Type III fixed tests constructed from Urry's item bank.
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Figure 16. Information functions for perfect tailored tests, and
Type III fixed tests constructed from Koch-ReKase’s
item bank.
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