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CONTINGENCY-SHAPED BEHAVIOR AND RULE-GOVERNED BEHAVIOR: 
A COMPARISON IN TERMS OF SPEED OF ACQUISITION, 

GENERALIZATION AND MAINTENANCE

R onald  R am lrez -H en d erso n , P h .D .

W este rn  M ich igan  U n iv e r s i ty ,  1995

A cco rd in g  t o  S k in n e r  (1 9 6 9 , 1 9 7 4 ), o p e r a n t  b e h a v io r  can  be 

a c q u ir e d  th ro u g h  tw o m a jo r p r o c e s s e s ,  d i r e c t  c o n t a c t  b e tw een  t h e  

b e h a v io r  and i t s  e n v iro n m e n ta l  co n seq u en ces  and a n te c e d e n t s  i n  a 

p ro c e s s  r e f e r r e d  t o  a s  c o n tin g e n c y -s h a p e d  b e h a v io r  (CSB) and  th ro u g h  

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

a s  ru le - g o v e rn e d  b e h a v io r  (RGB). CSB and RGB w ere com pared  i n  te rm s  

o f  t h e  sp ee d  o f  a c q u i s i t i o n  o f  com plex p ro b lem  s k i l l s ,  th e l g e n e r a l i 

z a t i o n  o f  th o s e  s k i l l s  t o  new s t i m u l i ,  and t h e i r  m a in te n a n c e . F o r ty -  

f o u r  c o l l e g e  s t u d e n t s ,  13 m ales and 31 fe m a le s ,  w i th  an  a v e ra g e  ag e  

o f  2 1 .5  y e a r s ,  p a r t i c i p a t e d  i n  f o u r  s e s s io n s  o f  a p p ro x im a te ly  1 h o u r 

e a c h .

S u b je c ts  w ere p r e s e n te d  w ith  a  s e r i e s  o f  co m p lex , v i s u a l  p ro b 

lems draw n from  th e  S ta n d a rd  and Advanced p r o g r e s s iv e  M a tr ic e s  o f  

Raven (R aven , 1983, 1 9 8 6 ). T hese p ro b lem s w ere a r r a n g e d  i n t o  f i v e  

s e r i e s  o f  s i m i l a r  d i f f i c u l t y .  The f i r s t  f o u r  s e r i e s  o f  p ro b lem s w ere 

u sed  f o r  t r a i n i n g  com plex  p ro b le m -s o lv in g  s k i l l s  u n d e r  one o f  f o u r  

e x p e r im e n ta l  c o n d i t i o n s .  S u b je c ts  r e c e iv e d  no t r a i n i n g  on  t h e  f i n a l  

s e r i e s  o f  p ro b lem s w hich  was u sed  t o  a s s e s s  g e n e r a l i z a t i o n  o f  p ro b 

le m -s o lv in g  s k i l l s  t o  n o v e l  t e s t  i t e m s .
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On t h e  b a s i s  o f  p r e t e s t  s c o r e s  on a  s h o r t  v e r s io n  o f  th e  Raven 

S ta n d a rd  M a tr ic e s  (R aven , 1 9 8 6 ), s u b j e c t s  w ere  a s s ig n e d  t o  one o f  

f o u r  m atched  g ro u p s .  T h ese  g ro u p s  w ere  random ly  a s s ig n e d  t o  one o f  

f o u r  t r a i n i n g  c o n d i t i o n s .  Group one (n _ a  1 1 ) , th e  CSB g ro u p , r e 

c e iv e d  im m ed ia te  fe e d b a c k  r e g a rd in g  th e  c o r r e c tn e s s  o f  e a c h  an sw er on 

t h e  f o u r  s e r i e s  o f  t r a i n i n g  p ro b le m s . G roup two (n^ = 1 0 ) , th e  RGB 

g ro u p , r e c e iv e d  a  s e t  o f  i n s t r u c t i o n s  on  u s e f u l  p ro b le m -s o lv in g  

s t r a t e g i e s .  G roup t h r e e  (n _ > 1 1 ) ,  t h e  CSB + RGB g ro u p , r e c e iv e d  b o th  

t h e  i n s t r u c t i o n s  and  t h e  fe e d b a c k .  F i n a l l y ,  a  c o n t r o l  g ro u p  (n_ =

1 2 ) , r e c e iv e d  n e i t h e r  i n s t r u c t i o n s  n o r  fe e d b a c k .

In  g e n e r a l ,  a l l  t h e  g ro u p s  o b ta in e d  g a in s  th ro u g h  t h e  s e s s i o n s ,  

b u t  v i s u a l  an d  s t a t i s t i c a l  a n a ly s i s  (ANOVA) r e v e a le d  no s i g n i f i c a n t  

d i f f e r e n c e s  b e tw een  t h e  g ro u p s  on sp e e d  o f  a c q u i s i t i o n  a s  i n d i c a t e d  

by th e  num ber o f  c o r r e c t  a n s w e rs ,  g e n e r a l i z a t i o n ,  and  m a in ten an c e  o f  

p ro b le m -s o lv in g  s k i l l s .  T hese  r e s u l t s  a r e  d i s c u s s e d  w ith  r e s p e c t  t o  

l i m i t s  on  th e  g e n e r a l i t y  o f  p r i o r  t h e o r e t i c a l  d i s t i n c t i o n s  betw een  

CSB and  RGB s u g g e s t in g  t h e  s u p e r i o r i t y  o f  RGB f o r  t h e  e f f i c i e n t  and  

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

S k in n e r  (1 9 6 9 , 1974) draw s a  d i s t i n c t i o n  b e tw een  two m ajo r

c a t e g o r i e s  o f  o p e r a n t  b e h a v io r  b a se d  on t h e i r  c o n t r o l  by d i r e c t

c o n t a c t  w i th  r e in f o r c e m e n t  c o n t in g e n c ie s  v e r s u s  c o n t r o l  by a  v a r i e t y

o f  v e r b a l  d e s c r i p t i o n s  o f  th o s e  c o n t in g e n c ie s .  In  h i s  w o rd s ,

We r e f e r  t o  c o n tin g e n c y -s h a p e d  b e h a v io r  a lo n e  when we s a y  
t h a t  an  o rg a n ism  b e h a v e s  i n  a  g iv e n  way w i th  a  g iv e n  p ro b a 
b i l i t y  b e c a u se  th e  b e h a v io r  h a s  b een  fo llo w e d  by a  g iv e n  
k in d  o f  co n se q u en ce s  i n  t h e  p a s t .  We r e f e r  t o  b e h a v io r  
u n d e r  th e  c o n t r o l  o f  p r i o r  c o n t in g e n c y - s p e c i f y in g  s t i m u l i  
when we s a y  t h a t  an  o rg a n ism  b eh a v es  i n  a  g iv e n  way b e c a u se  
i t  e :q p ec ts  a  s i m i l a r  co n seq u en ce  t o  fo l lo w  i n  t h e  f u t u r e .  
(S k in n e r ,  1969, p .  147)

S k in n e r  r e f e r s  t o  th e s e  tw o c a te g o r i e s  o f  o p e r a n t  b e h a v io r  a s  c o n t in 

g en c y -sh a p e d  b e h a v io r  (CSB) and  ru le -g o v e rn e d  b e h a v io r  (RGB), r e s p e c 

t i v e l y .

The n a tu r e  o f  t h e  c o n tin g e n c y  s p e c i f y in g  s t i m u l i  (CSS) may v a r y ,  

r a n g in g  from  s im p le  d e s c r i p t i o n s  o f  r e in f o r c e m e n t  c o n t in g e n c ie s  and  

s t im u lu s  f u n c t io n s  t o  d e t a i l e d  i n s t r u c t i o n s  a b o u t  s e q u e n c e s  o f  b e 

h a v io r  an d  th e  a p p r o p r i a t e  a n te c e d e n t  and  co n seq u en ce  c o n d i t i o n s .

The CSS may be v i s u a l  o r  a u d i to r y  and may in c lu d e  th o s e  t h a t  a r e  

s e l f - g e n e r a t e d  by a  v e r b a l  s u b j e c t .  A d d i t i o n a l ly ,  th e  c o m p le te n e ss  

o f  th e  c o n tin g e n c y  d e s c r i p t i o n  o r  i n s t r u c t i o n s  may v a r y ,  b u t  i n  i t s  

m ost co m p le te  fo rm  "a  r u l e  may s t a t e  th e  t im e , p l a c e ,  and  o th e r  

a n te c e d e n t  c o n d i t io n s  a p p r o p r i a t e  f o r  t h e  b e h a v io r ;  th e  to p o g ra p h y , 

r a t e ,  d u r a t i o n ,  an d  o t h e r  f e a t u r e s  o f  th e  r e s p o n s e s ;  and  th e  ty p e ,  

q u e u i t i ty ,  q u a l i t y ,  and  s c h e d u le  o f  t h e  co n seq u en ce"  (P oppen , 1989,

1
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p .  3 3 5 ) .

W hile  t h e  i n i t i a l  o c c u r re n c e  o f  a  p a r t i c u l a r  b e h a v io r  may be 

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

a  c o n t in g e n c y , th e  d i s t i n c t i o n  b e tw een  c o n tin g e n c y -s h a p e d  and  r u l e -  

g o v e rn ed  b e h a v io r  o f t e n  becom es am biguous w ith  r e p e a te d  o c c u r re n c e s  

o f  t h e  b e h a v io r . More s p e c i f i c a l l y ,  b e h a v io r  t h a t  was i n i t i a l l y  

e s t a b l i s h e d  u n d e r  c o n t r o l  o f  a  r u l e  c o n ta c t s  e x i s t i n g  o r  c o n t r iv e d  

r e in f o rc e m e n t  c o n t in g e n c ie s  and  th u s  h a s  t h e  p o t e n t i a l  t o  come u n d e r  

some m ix tu re  o f  r u l e  and c o n tin g e n c y  c o n t r o l .  F o r c o n tin g e n c y -s h a p e d  

b e h a v io r  a  s i m i l a r  s h i f t  t o  m u l t ip le  c o n t r o l  may a l s o  o c c u r  a s  b e 

h a v in g  o rg a n ism s  g e n e r a te  v e r b a l  d e s c r i p t i o n s  (CSS) t h a t  d e s c r ib e  

t h e i r  p e r c e p t io n  o f  t h e  r e in f o r c e m e n t  c o n t in g e n c ie s ,  in  s p i t e  o f  t h e  

p o t e n t i a l  (p e rh a p s  i n e v i t a b i l i t y )  o f  m u l t ip le  c o n t r o l ,  t h e  d i s t i n c 

t i o n  b e tw een  c o n tin g e n c y -s h a p e d  an d  r u le - g o v e rn e d  b e h a v io r  re m a in s  a 

u s e f u l  c o n c e p tu a l  d i s t i n c t i o n .

T h ere  h a s  b een  some c o n tro v e r s y  a s  t o  t h e  b e h a v io r a l  p r o c e s s e s  

t h a t  o p e r a te  i n  ru le - g o v e rn e d  b e h a v io r .  S k in n e r  (1969) d e f in e d  r u l e  

b a se d  on to p o g r a p h ic a l  e le m e n ts  ( i . e . ,  th e y  h av e  t h e  fo rm  o f  c o n t i n 

g e n c y - s p e c if y in g  s t i m u l i  [CSS]) and  f u n c t i o n a l l y  by n o t in g  t h a t  th e y  

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

r u l e .  S k in n e r 's  f u n c t i o n a l  d e f i n i t i o n  h a s  b een  a c c e p te d  by a  s i g n i 

f i c a n t  num ber o f  b e h a v io r  a n a ly s t s  (B aldw in  & B a ld w in , 1981; C a ta n ia ,  

1989; C a ta n ia ,  S h im o ff, & M atthew s, 1989; C e r u t t i ,  1989; G a l i z io ,

1979; S e t t l e  & H ayes, 1 9 8 2 ). However, s e v e r a l  b e h a v io r  a n a ly s t s  h av e  

r e c e n t l y  q u e s t io n e d  t h i s  d e f i n i t i o n .  F o r i n s t a n c e ,  B la k e ly  and 

S c h l in g e r  (1987) and  S c h l in g e r  and  B la k e ly  (1987) r e j e c t  th e
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s u p p o s i t i o n  t h a t  r u l e s  a c t  p r i m a r i l y  o r  s o l e l y  a s  d i s c r i m i n a t i v e

s t i m u l i .  T h ese  b e h a v io r  a n a l y s t s  a rg u e  t h a t  t h e  c r i t i c a l  com ponent

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

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

A lth o u g h  c o n t in g e n c y - s p e c i f y in g  s t i m u l i  (CSSs) h ave m ost 
o f t e n  b een  c l a s s i f i e d  a s  d i s c r i m i n a t i v e  s t i m u l i  (SDs)
( e . g . ,  G a l i z i o ,  1979 ; S k in n e r ,  1 9 6 9 ) , many CSSs seem  t o  
f u n c t io n  d i f f e r e n t l y .  S p e c i f i c a l l y ,  th e y  do n o t  evoke 
( i . e . ,  im m e d ia te ly  s t r e n g th e n )  b e h a v io r  a s  do SDs r a t h e r  
th e y  a l t e r  t h e  f u n c t io n  o f  o t h e r  s t i m u l i  and  t h u s ,  th e  
s t r e n g t h  o f  r e l a t i o n s  among th o s e  s t i m u l i  and  b e h a v io r ,  i t  
i s  t h e s e  " f u n c t i o n - a l t e r i n g "  e f f e c t s  t h a t  may be r e l e v a n t  
t o  t h e  com plex v e r b a l  s t i m u l i  c a l l e d  r u l e s ,  i n s t r u c t i o n s ,  
o r  r e l a t i o n a l - a u t o c l i t i c s , and  t h a t  t h e r e f o r e  mcüce them  
w o rth y  o f  e x p l i c a t i o n .  (S c h l in g e r  s  B la k e ly ,  1987, p .  4 1 ) .

T h is  c o n t r o v e r s y  a b o u t  t h e  c o n c e p tu a l i z a t i o n  o f  r u l e s  and  t h e i r  

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

N e v e r th e le s s ,  th e  d i s t i n c t i o n  be tw een  c o n tin g e n c y -s h a p e d  and  

r u le - g o v e rn e d  b e h a v io r  i s  th o u g h t  to .  b e  im p o r ta n t  f o r  a  v a r i e t y  o f  

r e a s o n s .  A t one l e v e l  i t  p ro v id e s  a  c o n c e p tu a l  m odel i n  w hich  c o g n i

t i v e  an d  v e r b a l  p r o c e s s e s  t h a t  a f f e c t  human b e h a v io r  a r e  o b s e rv a b le  

an d  th u s  open  t o  s c i e n t i f i c  v e r i f i c a t i o n .  T h is  i s  e s p e c i a l l y  im p o r

t a n t  b e c a u s e  many d i s c i p l i n e s  ( e . g . ,  c o g n i t iv e  p s y c h o lo g y , n e u r a l  

s c i e n c e s )  s e e k  t o  e x p la in  th e  in f lu e n c e  o f  v e r b a l  and  c o g n i t iv e  

v a r i a b l e s  by r e f e r e n c e  t o  h y p o th e s iz e d  c o g n i t i v e  p r o c e s s e s  ( e . g . ,  

n e u r a l  n e tw o rk s , s t o r a g e  an d  r e t r i e v a l  e r r o r s ) ,  in  m ost s i t u a t i o n s ,  

th e s e  p u t a t i v e  c a u s a l  v a r i a b l e s  a r e  n o t  s u b j e c t  t o  d i r e c t  o b s e r v a t io n  

and  a r e  o f t e n  i n f e r r e d  o n ly  from  th e  o b s e r v a t io n s  t h a t  th e y  a r e  

p u r p o r te d  t o  e x p l a i n .  R u le -g o v e rn e d  b e h a v io r  o f f e r s  a  h e u r i s t i c  

m odel i n  w h ich  th e  p r im a ry  c a u s a l  v a r i a b l e s  e x i s t  in d e p e n d e n t  o f  th e  

phenom enon an d  a r e  o pen  f o r  o b s e r v a t io n  an d  e x p e r im e n ta l
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c o n f i r m a t io n .

F u r th e rm o re , t h e  d i s t i n c t i o n  b e tw een  c o n tin g e n c y -s h a p e d  and  

ru le -g o v e rn e d  b e h a v io r  i s  im p o r ta n t  b e c a u se  th e s e  a r e  two b a s i c  p r o 

c e s s e s  by w h ich  o p e r a n t  b e h a v io r  can  be e s t a b l i s h e d  o r  m o d if ie d .  A t 

th e  a p p l i e d  l e v e l ,  t h i s  d i s t i n c t i o n  i s  im p o r ta n t  b e c a u s e  a  th o ro u g h  

u n d e r s ta n d in g  o f  t h e  d i f f e r e n c e  b e tw een  c o n tin g e n c y -s h a p e d  an d  r u l e -  

g o v e rn ed  b e h a v io r  c o u ld  i n c r e a s e  t h e  e f f e c t i v e n e s s  o f  i n t e r v e n t i o n s  

b a s e d  on e a c h  p r o c e s s .  S k in n e r  (1 9 7 4 ) , d e s c r ib e d  s e v e r a l  a d v a n ta g e s  

o f  ru le - g o v e rn e d  b e h a v io r  r e l a t i v e  t o  c o n tin g e n c y -s h a p e d  b e h a v io r .

F i r s t ,  b e h a v io r  d e s c r ib e d  by  r u l e s  can  be a c q u ir e d  f a s t e r  th a n  s im i 

l a r  b e h a v io r  sh ap ed  s o l e l y  by e x p o su re  to  c o n t in g e n c ie s .  S eco n d , 

r u l e s  f a c i l i t a t e  l e a r n in g  when t h e r e  a r e  s i m i l a r i t i e s  b e tw een  c o n t i n 

g e n c ie s .  T h ird ,  r u l e s  h a v e  s p e c i a l  v a lu e  when th e  c o n t in g e n c ie s  a r e  

com plex , n o t  c l e a r  and  a s  a  r e s u l t ,  d i f f i c u l t  t o  u n d e r s ta n d .  In  

a d d i t i o n ,  C a ta n ia  e t  a l .  (1989) sa y  t h a t  r u l e s  a r e  u s e f u l  when th e  

c o n t in g e n c ie s  a r e  to o  w eak o r  to o  rem o te  t o  sh a p e  b e h a v io r  e f f e c 

t i v e l y ,  when th e  c o n t in g e n c ie s  a r e  d a n g e ro u s , o r  when we t r y  t o  

o v e r r id e  co m p e tin g  n a t u r a l  c o n t in g e n c ie s .  F u r th e rm o re , S k in n e r  

(1969) s t a t e s  t h a t :

Even f ra g m e n ta ry  d e s c r i p t i o n s  o f  c o n t in g e n c ie s  s p e e d  th e  
a c q u i s i t i o n  o f  e f f e c t i v e  t e r m in a l  b e h a v io r ,  h e lp  t o  m ain
t a i n  t h e  b e h a v io r  o v e r  a  p e r io d  o f  t im e ,  and  r e i n s t a t e  i t  
when f o r g o t t e n .  M o reo v er, th e y  g e n e r a te  s i m i l a r  b e h a v io r  
i n  o t h e r s  n o t  s u b je c t e d  t o  t h e  c o n t in g e n c ie s  th e y  s p e c i 
f i e d .  ( p .  143)

The s i z e a b l e  l i s t  o f  a d v a n ta g e s  a t t r i b u t e d  t o  ru le - g o v e rn e d  

b e h a v io r  h a s  c r e a t e d  r e c e n t  i n t e r e s t  i n  r e s e a r c h  o n  th e  d i s t i n c t i o n s  

and  r e l a t i v e  m e r i t s  o f  RGB and  CSB. T h ere  a r e  a  num ber o f  p o te n 

t i a l l y  im p o r ta n t  d i s t i n c t i o n s  betw een  c o n tin g e n c y -s h a p e d  and
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r u le - g o v e rn e d  b e h a v io r .  S k in n e r  (1969) d e s c r ib e s  f o u r  b a s i c  e le m e n ts  

t h a t  fo rm  t h e  b a s i s  f o r  t h e  d i s t i n c t i o n :  a  sy s tem  t h a t  e s t a b l i s h e s

c e r t a i n  c o n t in g e n c ie s  o f  r e in f o r c e m e n t ,  th e  b e h a v io r  t h a t  i s  sh ap ed  

an d  m a in ta in e d  by th o s e  c o n t in g e n c ie s ,  t h e  r u l e s  d e s c r ib in g  th o s e  

c o n t in g e n c ie s ,  an d  f i n a l l y ,  th e  b e h a v io r  evoked  by th o s e  r u l e s .

U nder t h i s  m odel, c o n t in g e n c y -s h a p e d  b e h a v io r  may d i f f e r  b o th  

to p o g r a p h ic a l ly  an d  f u n c t i o n a l l y  from  se e m in g ly  s i m i l a r  b e h a v io r  t h a t  

was e s t a b l i s h e d  by a  v e r b a l  d e s c r i p t i o n  o f  t h e  o b s e rv e d  c o n t in g e n 

c i e s .  T h is  may o c c u r  b e c a u s e  t h e  v e r b a l  d e s c r i p t i o n s  an d  i n s t r u c 

t i o n s  t h a t  o p e r a te  t o  e s t a b l i s h  RGB may d i f f e r  from  th e  a c t u a l  co n 

t i n g e n c i e s  t h a t  a r e  o p e r a t i n g  t o  e s t a b l i s h  and m a in ta in  CSB. In  some 

s i t u a t i o n s ,  t h e  a c t u a l  c o n t in g e n c ie s  may be e i t h e r  unknown o r  to o  

com plex t o  b e  a c c u r a t e l y  and  c o m p le te ly  d e s c r ib e d .  As a  r e s u l t ,  CSB 

an d  RGB may d i f f e r  to p o g r a p h ic a l ly  and  f u n c t i o n a l l y  in  s p i t e  o f  

e f f o r t s  t o  u s e  RGB a s  a  s h o r t  c u t  t o  e s t a b l i s h i n g  b e h a v io r  sh ap ed  by 

e x te n s iv e  e x p o s u re  t o  c o n t in g e n c ie s .  In  a d d i t i o n ,  RGB and CSB co u ld  

come u n d e r  c o n t r o l  o f  d i f f e r e n t  m o t iv a t io n a l  v a r i a b l e s  (S k in n e r ,

1 9 6 9 ), o r  e s t a b l i s h i n g  o p e r a t i o n s  (M ic h a e l, 1 9 8 2 ). W hile  CSB w ould 

by d e f i n i t i o n  come u n d e r  th e  c o n t r o l  o f  n a t u r a l  and c o n t r iv e d  co n 

s e q u e n c e s  r e f l e c t i n g  th e  c o n t in g e n c ie s  o f  r e in f o rc e m e n t  u n d e r  w hich  

th e  b e h a v io r  was a c q u i r e d ,  RGB, a t  l e a s t  th e  i n i t i a l  i n s t a n c e s ,  w ould 

be c o n t r o l l e d  by t h e  s u b j e c t ' s  r e in f o r c e m e n t  h i s t o r y  f o r  a  g e n e r ic  

r e s p o n s e  c l a s s  t h a t  m ig h t be c a l l e d  " r u l e - f o l lo w in g  b e h a v io r ."  As a  

r e s u l t ,  t h e  c o n t r o l l i n g  v a r i a b l e s  f o r  CSB and i t s  c o r re s p o n d in g  RGB 

may be d i f f e r e n t .

A n o th e r p o t e n t i a l l y  im p o r ta n t  d i s t i n c t i o n  b e tw een  CSB and RGB
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c o n c e rn s  t h e i r  s e n s i t i v i t y  t o  c o n tin g e n c y  ch an g es  t h a t  w ould seem 

in g ly  a l t e r  t h e  b e h a v io r .  C a ta n ia  e t  a l .  (1989) c la im e d  t h a t  c o n t in 

g en c y -sh a p e d  b e h a v io r  i s  n e c e s s a r i l y  s e n s i t i v e  t o  t h e  c o n se q u en ce s  o f  

b e h a v io r  b e c a u s e  o f  i t s  d i r e c t  c o n ta c t  w i th  th em , i n  c o n t r a s t ,  r u l e -  

g o v e rn ed  b e h a v io r  w ould p re su m a b ly  b e  s e n s i t i v e  t o  r e s p o n s e  co n 

se q u e n c e s  o n ly  i f  t h e  r u l e s  o r  CSSs a r e  c o n s i s t e n t  w i th  t h e  c o n t in 

g e n c ie s  ( e . g . ,  t h e  r u l e s  ch an g e  t o  a c c u r a t e l y  r e f l e c t  changed  c o n t i n 

g e n c i e s ) .  O th e rw is e , RGB w ould b e  i n s e n s i t i v e  t o  r e in f o r c e m e n t  

c o n t in g e n c ie s  t o  th e  e x t e n t  t h a t  r u l e  c o n t r o l  o v e r r id e s  th e  i n f l u 

en c e s  o f  t h e  co n se q u en ce s  o f  t h a t  b e h a v io r .

The im p o rta n c e  o f  t h i s  a r e a  o f  r e s e a r c h  h a s  become e v id e n t  

d u r in g  t h e  l a s t  tw o d e c a d e s .  S e v e r a l  s t u d i e s  h av e  fo c u s e d  on e l u c i 

d a t in g  d i f f e r e n c e s  b e tw een  c o n t in g e n c y - s p e c i f y in g  s t i m u l i  (CSS) and 

c o n tin g e n c y -s h a p e d  b e h a v io r  (B aron  s  G a l i z i o ,  1983; C a ta n ia ,  Lowe, fi 

H orne , 1990; C a ta n ia ,  M atth ew s, s  S h im o ff , 1982; C a ta n ia  e t  a l . ,

1989; G a l i z io ,  1979; H ayes, B ro w n s te in , Heiss, & G reenw ay, 1986;

Kaufm an, B aro n , s  Kopp, 1986; Lippman & M eyer, 1967; Lowe, B e a s ty ,  s  

B e n t a l l ,  1983; M atthew s, C a ta n ia ,  fi S h im o ff , 1985; P e re z  fi P e r e i r a ,

1986; P e re z  fi P e r e i r a ,  1987; P e r e i r a  fi P e re z ,  1987; P i l g r i n  fi 

J o h n s to n ,  1988; S h im o ff, C a ta n ia ,  fi M atth ew s, 1981; S h im o ff,

M atth ew s, fi C a ta n ia ,  1986; Tcücahashi fi Iw am oto, 1 9 8 6 ) . In  a d d i t i o n ,  

s e v e r a l  t h e o r e t i c a l  a r t i c l e s  d e a l in g  w i th  ru le - g o v e rn e d  b e h a v io r  

(RGB) and  i t s  p r a c t i c a l  s i g n i f i c a n c e  h av e  a p p e a re d  ( s e e  H ayes, 1 9 8 9 ).

M ost o f  th e  r e s e a r c h  com paring  c o n tin g e n c y -s h a p e d  b e h a v io r  and  

ru le - g o v e rn e d  b e h a v io r  h a s  b een  fo c u s e d  p r i m a r i l y  on  th e  d i f f e r e n t i a l  

s e n s i t i v i t y  t o  s c h e d u le s  o f  r e in f o r c e m e n t  (C a ta n ia  e t  a l . ,  1982;
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C a ta n ia  e t  a l . ,  1989; G a l i z i o ,  1979; Hayes e t  a l . ,  1986; M atthew s e t

a l . ,  1985; M atth ew s, S h im o ff , C a ta n ia ,  & S a g v o ld e n , 1977; S h im off e t

a l . ,  1981; S h im o ff e t  a l . ,  1 9 8 6 ) . Vaughan (1 9 8 9 ) g iv e s  a  s y n th e s i s

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

E x p e r im e n te r  I n s t r u c t i o n s  f a c i l i t a t e  s t im u lu s  c o n t r o l  b u t  
a r e  l i k e l y  t o  e s t a b l i s h  I n s e n s i t i v i t y  t o  ch a n g es  I n  c o n t i n 
g e n c ie s  u n le s s  t h e r e  a r e  c o n sp ic u o u s  c o n se q u en ce s  ( I . e . ,  
p u n ish m en t)  f o r  f o l lo w in g  o u td a te d  o r  I n a c c u r a t e  I n s t r u c 
t i o n s .  M oreo v er, I f  s u b j e c t s  a r e  sh ap e d  t o  re sp o n d  I n  a  
c e r t a i n  way r a t h e r  th a n  I n s t r u c t e d ,  th e y  show g r e a t e r  
s e n s i t i v i t y  t o  ch an g es  I n  t h e  e ;q > e rlm e n ta l c o n t in g e n c ie s .
S u b je c t s '  v e r b a l  b e h a v io r  can  a l s o  be sh ap e d  r e g a r d in g  
e x p e r im e n ta l  c o n t in g e n c ie s  amd t h i s ,  t o o ,  seem s t o  g e n e r a te  
m ore s e n s i t i v i t y  b u t  o n ly  I f  t h i s  sh ap ed  v e r b a l  b e h a v io r  I s  
p e r f o r m a n c e - s p e c i f i c .  B u t su c h  p e r fo rm a n c e  may be In  
r e a l i t y  ru le - g o v e rn e d  b e h a v io r  d e s p i t e  th e  a p p a r e n t  c o n t i n 
g e n c y -s h a p in g  p r o c e d u r e ,  ( p .  110)

O th e r  Im p o r ta n t  a r e a s  o f  r e s e a r c h  em a n a tin g  from  th e  RGB co n 

c e p t u a l i z a t i o n  In c lu d e  s e v e r a l  s t u d i e s  w i th in  t h e  s t im u lu s  e q u iv a 

le n c e  a r e a  on  th e  r o l e  o f  v e r b a l  s t i m u l i  I n  e s t a b l i s h i n g  and  a l t e r i n g  

th e  f u n c t io n  o f  s t i m u l i  ( e . g . ,  D evaney, H ayes, s  N e lso n , 1986; H ayes, 

Thompson, & H ayes, 1 9 8 9 ). O th e rs  h av e  s tu d i e d  th e  em ergence o f  r u l e  

c o n t r o l  a s  a  f u n c t io n  o f  ag e  and  lan g u ag e  d ev e lo p m e n t ( e . g . ,  B e n ta l l ,  

Lowe, s  B e a s ty ,  1985; Lowe e t  a l . ,  1983; V aughan, 1 9 8 5 ).

S e v e r a l  s t u d i e s  h ave com pared t h e  e f f i c a c y  and  e f f i c i e n c y  o f  RGB 

and CSB f o r  th e  a c q u i s i t i o n  o f  s im p le  b e h a v io r a l  r e p e r t o i r e s .  In  an  

e f f o r t  t o  s tu d y  th e  I n f lu e n c e  o f  r u l e s  on l e a r n i n g ,  Vaughan (1985) 

u sed  a  r e p e a te d  a c q u i s i t i o n  p ro c e d u re  t o  te a c h  f i v e  p r e s c h o o l  c h i l d 

r e n  a  s e r i e s  o f  f o u r - r e s p o n s e  c h a in s .  She d e m o n s tra te d  t h a t  " In 

s t r u c t i o n a l "  s t i m u l i  I n  t h e  fo rm  o f  l i g h t s  o v e r  th e  c o r r e c t  re c p o n s e  

b u t to n s  p ro d u c e d  more r a p id  a c q u i s i t i o n  w i th  fe w e r e r r o r s  th a n  s im p le  

e x p o su re  t o  th e  c o n t in g e n c ie s .  In  a  sec o n d  e x p e r im e n t ,  s u b j e c t s  w ere
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t a u g h t  t o  v e r b a l i z e  th e  c o n t in g e n c ie s  o f  r e in f o r c e m e n t  a s  a  s u b s t i 

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

p e rfo rm a n c e  when th e  s u b j e c t s  w ere  ex p o sed  t o  t h e  sam e p ro c e d u re ,  b u t  

e r r o r s  o c c u r re d  when t h e  s u b j e c t s  w ere ex p o se d  t o  t h e  e x p e r im e n ta l  

c o n d i t io n s  i n  th e  a b se n c e  o f  th e  i n s t r u c t i o n a l  s t i m u l i .  Vaughan 

c o n c lu d e d  t h a t :

The r e s u l t s  r e p o r t e d  h e r e  s u g g e s t  t h a t  s e I f - g e n e r a t e d  
i n s t r u c t i o n s  can  b e  t a u g h t  and  can  b e  e f f e c t i v e  d i s c r i m i n 
a t i v e  s t i m u l i  f o r  s u b s e q u e n t  b e h a v io r ,  i n  a d d i t i o n ,  th e y  
s u p p o r t  t h e  n o t io n  t h a t  r u l e s  can  be le a r n e d  m ore q u ic k ly  
th a n  t h e  c o n t in g e n c ie s  th e y  d e s c r ib e  an d  can  h a v e  th e  
e f f e c t  o f  e v o k in g  a p p r o p r i a t e  b e h a v io r  more r a p i d l y  th a n  
t h e  a c t i n g  c o n t in g e n c ie s  from  w hich  t h e  r u l e s  w ere  d e r iv e d .
However, i n  th e  p r e s e n t  s i t u a t i o n  t h i s  a p p e a r s  t o  h av e  b een  
t r u e  o n ly  when t h e  s t im u lu s  c o n d i t io n s  w ere  i d e n t i c a l .  The 
c h i ld r e n  d id  n o t  seem  t o  p r o f i t  from  th e  r u l e s  when th e  
s t im u lu s  c o n d i t io n s  w ere  s l i g h t l y  a l t e r e d  ( t h e  I / L - I / R  
c o m p a r is o n ) .  (1 9 8 5 , p .  183)

T h is  s tu d y  i s  im p o r ta n t  i n  i t s  d e m o n s tra t io n  o f  t h e  a p p l i c a b i l i t y  o f  

RGB t o  th e  d ev e lo p m en t o f  c o n d i t i o n a l  d i s c r i m i n a t i o n s  and  p ro v id e d  

s u p p o r t  f o r  t h e  a s su m p tio n  t h a t  c o n t in g e n c y - s p e c i f y in g  s t i m u l i  p r o 

d u ces  more r a p id  a c q u i s i t i o n  th a n  e x p o s u re  t o  th e  c o n t in g e n c ie s  b e in g  

d e s c r ib e d  by t h e  c o n t in g e n c y - s p e c i f y in g  s t i m u l i .

P e re z  and  P e r e i r a  (1 9 8 7 ) a l s o  w orked w ith  c h i l d r e n  t o  d e te rm in e  

th e  r e l a t i v e  e f f i c a c y  o f  c o n tin g e n c y  e x p o su re  v e r s u s  r u l e  c o n t r o l  in  

th e  a c q u i s i t i o n  o f  com plex  d i s c r i m i n a t i o n s ,  i n  t h i s  c a s e  c l a s s i f i c a 

t i o n  o f  g e o m e tr ic  o b j e c t s  a c c o rd in g  t o  i n t r a  an d  e x t r a  d im e n s io n a l  

c h a n g e s . L ik e  Vaughan (1 9 8 5 ) , P e re z  an d  P e r e i r a  a l s o  c o n c lu d e d  t h a t  

RGB i s  more e f f e c t i v e  i n  p ro b lem  s o lv in g  w i th  s im p le  t a s k s  th a n  

p ro lo n g e d  e x p o s u re  t o  t h e  c o n t in g e n c ie s .

W hile  t h e  above r e s e a r c h  p r o v id e s  a t  l e a s t  m o d est s u p p o r t  f o r  

t h e  e f f i c a c y  o f  RGB, a d d i t i o n a l  r e s e a r c h  i s  n eed ed  t o  a s s e s s  th e
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r e l i a b i l i t y  and  g e n e r a l i t y  ( J o h n s to n  & P e n n y p ac k e r, 1980) o f  th e  

above  o b s e r v a t io n s  and  t o  e v a lu a t e  a d d i t i o n a l  a d v a n ta g e s  o f  RGB o v e r 

CSB d e s c r ib e d  by  S k in n e r  (1 9 6 9 , 1 9 7 4 ). F or ex am p le , i t  i s  assum ed 

t h a t  b e h a v io r  i s  a c q u ir e d  more r a p id l y  a s  RGB th a n  th ro u g h  c o n t in 

gency  s h a p in g  and  t h a t  c o n t in g e n c y - s p e c i f y in g  s t i m u l i  h e lp  t o  m ain

t a i n  b e h a v io r  o v e r  a  p e r io d  o f  t im e ,  u n f o r tu n a te ly ,  th e s e  assum p

t i o n s  h av e  y e t  t o  be e v a lu a te d  u s in g  a  ra n g e  o f  s u b j e c t s  ( e . g . ,  

a d u l t s )  an d  b e h a v io r s  m ore com plex th a n  p e rfo rm a n c e  on s im p le  r e i n 

fo rc e m e n t s c h e d u le s .  Of p a r t i c u l a r  i n t e r e s t  i s  t h e  a b se n c e  o f  r e 

s e a r c h  co m p arin g  CSB and  RGB w ith  f u l l y  v e r b a l  a d u l t s  ( e . g . ,  c o l l e g e  

s t u d e n t s )  u s in g  com plex  s t im u lu s  d i s c r im in a t io n s  t h a t  more c l o s e l y  

a p p ro x im a te  ad v a n ce  p ro b le m -s o lv in g  s k i l l s .  The s tu d y  r e p o r te d  

h e r e in  a t te m p ts  t o  com pare th e  r e l a t i v e  b e n e f i t s  o f  RGB and CSB u s in g  

c o l l e g e  s t u d e n t s  and  t h e  a c q u i s i t i o n  o f  com plex p ro b lem  s o lv in g ,  in  

t h i s  c a s e  th e  g e o m e tr ic  p ro b le m s  u sed  i n  th e  Raven S ta n d a rd  and  

Advanced P r o g r e s s iv e  M a tr ic e s  T e s ts  (R aven , 1983, 1 9 8 6 ), an  i n t e l l i 

g en ce  t e s t  t h a t  i s  s u p p o s e d ly  f r e e  o f  lan g u ag e  and  c u l t u r a l  b i a s e s .  

Spearm an (1964) d e s c r ib e d  t h e  m a tr ic e s  a s  "p e rh a p s  t h e  b e s t  o f  a l l  

n o n -v e rb a l  t e s t s ” ( c i t e d  by  B e rk e r  s  S m ith , 1988, p .  2 6 7 ) .

K e n d a ll  an d  N o rto n -F o rd  (1982) s t a t e  t h a t  t h e  Raven T e s t  e v a lu 

a t e s  th e  r e l a t i o n s h i p  among a b s t r a c t  f i g u r e s  w h ich  " i s  ac co m p lish e d  

by p ro v id in g  a  d e s ig n  w i th  a  m is s in g  p a r t  and  r e q u i r i n g  t h e  s u b j e c t  

t o  ch o o se  from  th e  a l t e r n a t i v e s  th e  i n s e r t  t h a t  w ould c o r r e c t l y  

co m p le te  t h e  p a t t e r n "  ( p .  2 8 3 ) .  C o r r e c t  an sw ers  r e q u i r e  th e  s u b j e c t  

t o  e m it  com plex s t im u lu s  d i s c r i m i n a t i o n s  among th e  r e l e v a n t  f e a t u r e s  

o f  t h e  d e s ig n ,  w h i le  ig n o r in g  th e  i r r e l e v a n t  c h a r a c t e r i s t i c s .
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The p u rp o se  o f  t h i s  r e s e a r c h  i s  t o  d e te rm in e  i f  t h e r e  a r e  s i g n i 

f i c a n t  d i f f e r e n c e s  b e tw een  ru le - g o v e rn e d  b e h a v io r  an d  c o n tin g e n c y 

sh ap e d  b e h a v io r  i n  te rm s  o f  sp e e d  o f  a c q u i s i t i o n  o f  a  com plex s t im u 

lu s  d i s c r i m i n a t i o n  r e q u i r e d  t o  s o lv e  t h e  p ro b lem s o f  t h e  Raven S ta n 

d a rd  and  Advanced P r o g r e s s iv e  M a tr ic e s  T e s ts  (R aven , 1983, 1 9 8 6 ). In  

a d d i t i o n ,  ru le - g o v e rn e d  b e h a v io r  and  c o n tin g e n c y -s h a p e d  b e h a v io r  w i l l  

be com pared w ith  r e s p e c t  t o  g e n e r a l i z a t i o n  o f  th o s e  p ro b le m -s o lv in g  

s k i l l s  t o  n o v e l  p ro b le m s , and  m a in te n a n c e  o f  th o s e  s k i l l s .  I t  e x 

te n d s  p r i o r  r e s e a r c h  on CSB an d  RGB by s tu d y in g  v e r b a l  a d u l t s  r a t h e r  

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

com plex p ro b le m -s o lv in g  s k i l l s  r a t h e r  th a n  s e n s i t i v i t y  t o  s im p le  

s c h e d u le s  o f  r e in f o r c e m e n t .
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METHOD

S u b je c t s

F o r t y - f i v e  c o l l e g e  s t u d e n t s ,  13 m ales  and  32 fe m a le s  t h a t  w ere 

t a k in g  c o u r s e s  i n  t h e  P sy c h o lo g y  D ep artm en t a t  W e s te rn  M ich igan  

u n i v e r s i t y  d u r in g  W in te r  o f  1992 w ere  r e c r u i t e d  f o r  t h i s  s tu d y .

T h e i r  a v e ra g e  a g e  was 2 1 .5  y e a r s  w i th  a  ra n g e  from  1 8 -3 4 . Ten w ere 

f re sh m e n , f i v e  so p h o m o re s , 11 j u n i o r s ,  15 s e n i o r s ,  and  3 g ra d u a te  

s t u d e n t s .

S tu d e n ts  w ere  s o l i c i t e d  a s  s u b j e c t s  by t e l l i n g  them  a b o u t  th e  

o p p o r tu n i ty  t o  l e a r n  com plex  p ro b le m  s k i l l s  an d  t o  e a rn  money f o r  

t h e i r  p a r t i c i p a t i o n  i n  t h i s  e ^ e r i m e n t .

The p a r t i c i p a t i o n  o f  e a c h  s t u d e n t  was v o lu n ta r y  and  p r i o r  t o  th e  

b e g in n in g  o f  t h e  s e s s i o n ,  th e y  s ig n e d  in fo rm e d  c o n s e n t  form s w h ich  

e x p la in e d  th e  p o s s i b l e  r i s k s  f o r  p a r t i c i p a t i n g  i n  t h e  r e s e a r c h  and  

t h e i r  r i g h t  t o  w ith d ra w  fro m  t h e  r e s e a r c h  a t  any  moment ( s e e  A ppendix  

B ) .  Of 45 s u b j e c t s  who b e g a n  t h e  s tu d y ,  o n ly  one fe m a le  s u b j e c t  

d e c id e d  n o t  t o  c o n t in u e .

S e t t i n g

The e x p e r im e n t  to o k  p l a c e  i n  f o u r  room s: t h r e e  a u d i to r iu m s  w ith

c a p a c i ty  f o r  100 s t u d e n t s ,  and  a  c la s s ro o m  w i th  c a p a c i ty  f o r  40 

s t u d e n t s .  W ith  th e  e x c e p t io n  o f  t h e  f i r s t  s e s s i o n ,  t h e  p r e t e s t ,  th e  

g ro u p s  w orked  in d e p e n d e n t ly  from  e a c h  o t h e r .

11
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In s tru m e n ts

T h ere  w ere  two a s s e s s m e n t  p r o t o c o l s .  A p r e t e s t  was c o n s t r u c te d  

from  30 i te m s  sam pled  f o r  t h e  " S ta n d a rd  P r o g r e s s iv e  M a t r i c e s ” (R aven , 

1986) by s e l e c t i n g  t h e  odd  num bered p ro b le m s  from  e a c h  o f  t h e  f i v e  

s e r i e s  o f  12 i te m s  t h a t  c o m p rise d  t h e  o r i g i n a l  t e s t ,  i t  i s  r e f e r r e d  

t o  h e r e in  a s  t h e  " P r e t e s t . "

The se c o n d  p r o t o c o l  was com posed o f  t h e  ev en  num bered i te m s  o f  

th e  f i v e  s e r i e s  o f  t h e  S ta n d a rd  P r o g r e s s iv e  M a tr ic e s  p lu s  t h e  f i r s t  

35 i te m s  o f  t h e  A dvanced P r o g r e s s iv e  M a tr ic e s  o f  Raven (R aven , 1 9 8 3 ). 

T hese  i te m s  w ere d iv id e d  i n t o  f i v e  s e r i e s  (A, B, C , 0 ,  E) e a c h  s e r i e s  

c o n ta in in g  13 i te m s .  To make th e s e  s e r i e s  a s  e q u iv a l e n t  a s  p o s s i b l e  

w ith  r e s p e c t  t o  th e  l e v e l  o f  d i f f i c u l t y ,  t h e  i te m s  w ere  d iv id e d  a s  

shown i n  A ppendix  0 .  The o r d e r  o f  d i f f i c u l t y  w i th in  e a c h  s e r i e s  

p r o g r e s s e d  from  th e  e a s i e s t  t o  t h e  h a r d e s t  p ro b le m s , a s  i n  th e  o r i 

g i n a l  t e s t s .  T h is  re a r ra n g e m e n t o f  t h e  Raven T e s ts  w ere  named th e  

M o d ified  Raven T e s t .  As d e s c r ib e d  l a t e r ,  o n ly  t h e  f i r s t  f o u r  s e r i e s  

(A, 8 ,  C , and  0) o f  t h e  M o d if ie d  Raven T e s t  w ere  u s e d  a s  t h e  t r a i n i n g  

s e r i e s .  S e r i e s  E was u se d  t o  a s s e s s  G e n e r a l i z a t io n .

D ependen t V a r ia b le s

T h ere  w ere  t h r e e  d e p e n d e n t  v a r i a b l e s ,  sp e e d  o f  a c q u i s i t i o n ,  

g e n e r a l i z a t i o n ,  amd m a in te n a n c e . In  a l l  c a s e s  t h e s e  m easu res  w ere 

c a l c u l a t e d  from  ea c h  s u b j e c t ' s  w r i t t e n  r e s p o n s e s  t o  a  s e r i e s  o f  

g e o m e tr ic  p ro b lem s a s  d e s c r ib e d  a b o v e .
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Speed  o f  A c q u is i t io n

S peed o f  a c q u i s i t i o n  was r e f l e c t e d  i n  im provem ents i n  t h e  number 

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

s e r i e s  ( S e r ie s  A, B, C,  an d  D) o f  t h e  M o d ified  Raven T e s t ,  i t  was 

assum ed t h a t  a c q u i s i t i o n  o f  th e  com plex s t im u lu s  d i s c r im in a t io n s  

r e q u i r e d  t o  s o lv e  e a c h  p ro b lem  w ould  r e s u l t  i n  fe w e r m is ta k e s  a s  th e  

s u b j e c t s  ad v an ced  th ro u g h  th e  s e r i e s .

G e n e r a l i z a t io n

G e n e r a l i z a t io n  o f  t h e  p ro b le m -s o lv in g  s k i l l s  t o  an  u n t r a in e d  

s e r i e s  o f  p ro b lem s was a s s e s s e d  th ro u g h  th e  num ber o f  c o r r e c t  an sw ers  

on S e r i e s  E o f  t h e  M o d if ie d  Raven T e s t .  T h is  s e r i e s  i s  r e f e r r e d  t o  

h e r e in  a s  th e  " G e n e r a l i z a t io n  S e r i e s . "  P r i o r  t o  th e  g e n e r a l i z a t i o n  

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

n e v e r  b een  ex p o sed  t o  th e  p ro b lem s i n  t h e  G e n e r a l i z a t io n  S e r i e s .

M ain ten an ce

M ain ten an ce  was a s s e s s e d  i n  a  p o s t t e s t  a d m in is te r e d  3 d a y s  a f t e r  

c o m p le tio n  o f  th e  f i n a l  t r a i n i n g  s e s s i o n .  To th e  d e g re e  t h a t  o p t im a l  

p e rfo rm a n c e  (num ber o f  c o r r e c t  r e s p o n s e s )  d e m o n s tra te d  d u r in g  th e  

t r a i n i n g  s e s s io n s  c o n t in u e d  a t  t h e  3 day  p o s t t e s t ,  e v id e n c e  o f  m ain

te n a n c e  was p r e s e n t .

R e l i a b i l i t y

The t e s t s  w ere  s c o r e d  in d e p e n d e n t ly  by two o b s e r v e r s .  T h ere  was 

a  100% a g re e m e n t b e tw een  o b s e r v e r s  r e g a r d in g  c a t e g o r i z a t i o n  o f
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an sw ers  a s  c o r r e c t  o r  i n c o r r e c t .

The an sw e rs  t o  t h e  q u e s t i o n n a i r e s  i n  w h ich  th e  s ta te m e n t  o f  

s e l f - r u l e s  was a s s e s s e d  a t  th e  end  o f  th e  e x p e r im e n t w ere  a l s o  s c o re d  

in d e p e n d e n t ly  by two o b s e r v e r s .  In  t h e s e  q u e s t i o n n a i r e s  ea c h  s u b j e c t  

was a sk e d  t o  p ro v id e  a  w r i t t e n  e x p la n a t io n  o f  th e  r a t i o n a l e  f o r  t h e i r  

an sw er t o  t h e  f i n a l  p ro b le m  o f  ea ch  one o f  t h e  s e r i e s  o f  t h e  M o d ified  

Raven T e s t .  T h e i r  a n sw e rs  w ere  c l a s s i f i e d  i n  one o f  f o u r  p o s s i b l e  

a l t e r n a t i v e s :  a p p r o p r i a t e ,  i n a p p r o p r i a t e ,  g u e s s ,  o r  no r e s p o n s e .  An

an sw er was c l a s s i f i e d  a s  " a p p r o p r ia te "  i f  t h e  s u b j e c t ' s  r a t i o n a l e  had 

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

p a r t i c u l a r  p ro b le m . An a n sw e r was c l a s s i f i e d  a s  " in a p p r o p r i a t e "  i f  

t h e r e  was no c o r re s p o n d e n c e  b e tw een  t h e  s u b j e c t ' s  r a t i o n a l e  and  th e  

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

i f  t h e  s u b j e c t  j u s t i f i e d  t h e  an sw er b a s e d  on m e m o riz a tio n  o f  t h e  c o r 

r e c t  an sw er a s  a  r e s u l t  o f  t h e  fe e d b a c k  t h a t  was g iv e n  t o  th o s e  

s u b j e c t s  i n  t h e  CSB and t h e  CSB + RGB g ro u p s .  An an sw e r was c l a s s i 

f i e d  a s  a  " g u e ss"  i f  t h e  s u b j e c t  e x p l i c i t l y  s t a t e d  t h a t  th e y  g u e sse d  

t h e  a n sw e r . F i n a l l y ,  t h e  an sw er was c l a s s i f i e d  a s  "no r e s p o n s e ,"  i f  

t h e  s u b j e c t  g ave no r e s p o n s e  t o  t h i s  q u e s t i o n n a i r e .  T h ere  was an  

e x a c t  i n t e r o b s e r v e r  a g re e m e n t when t h e  in d e p e n d e n t  o b s e r v e r s  c a te g o r 

iz e d  an  an sw er i n  t h e  sam e o f  t h e  fo u r  c a te g o r i e s  s p e c i f i e d  a b o v e .

T h is  i n t e r o b s e r v e r  a g re e m e n t was 87.49% w ith  a  ra n g e  o f  83.33% t o  

93.33% .
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In d e p e n d e n t V a r ia b le s

The in d e p e n d e n t  v a r i a b l e  o£ t h i s  s tu d y  was t r a i n i n g  c o n t in g e n 

c i e s  t o  w h ich  ea ch  o f  t h e  f o u r  s e p a r a t e  g ro u p s  w ere  e x p o s e d . T here  

w ere  t h r e e  e x p e r im e n ta l  g ro u p s  and  a  c o n t r o l  g ro u p .

C o n tin g e n cy -S h ap e d  B e h a v io r  (CSB) Group

In  th e  CSB g ro u p , s u b j e c t s  r e c e iv e d  fe e d b a c k  r e g a r d in g  th e  

a c c u ra c y  o f  t h e i r  an sw ers  d u r in g  T r a in in g  S e s s io n s  1 and  2 . T h is  was 

im p lem en ted  by a l lo w in g  s u b j e c t s  t o  v iew  th e  c o r r e c t  an sw er f o r  a 

g iv e n  p ro b lem  im m e d ia te ly  a f t e r  t h e  s u b j e c t  h ad  w r i t t e n  t h e i r  an sw er 

f o r  t h a t  p ro b le m . T h is  was im p lem en ted  by w r i t i n g  th e  c o r r e c t  an sw er 

f o r  e a ch  p ro b lem  on th e  b ac k  o f  e a c h  p ag e  and  i n s t r u c t i n g  s u b j e c t s  to  

v iew  t h a t  an sw er o n ly  a f t e r  th e y  had w r i t t e n  t h e i r  r e s p o n s e  t o  t h a t  

i te m .

R u le-G overned  B eh av io r

S u b je c ts  i n  t h e  RGB g ro u p  w ere g iv e n  a  w r i t t e n  s e t  o f  s t r a t e g i e s  

o r  r u l e s  ( c o n t in g e n c y - s p e c i f y in g  s t i m u l i )  d u r in g  T r a in in g  1 and  2 .

T h is  l i s t ,  t i t l e d  " In fo rm a tio n  t o  F a c i l i t a t e  P e rfo rm an ce "  ( s e e  Appen

d ix  G) d e s c r ib e d  n in e  d i f f e r e n t  s t r a t e g i e s  t h a t  c o u ld  b e  a p p l i e d  t o  

t h e  s o l u t i o n  o f  any  one o f  t h e  com plex d i s c r i m i n a t i o n s  in c lu d e d  i n  

th e  M o d ified  Raven T e s t .  S t r a t e g i e s  3 , 4 ,  6 ,  8 , an d  9 a r e  b a se d  on 

C a r p e n te r ,  J u s t ,  an d  S h e l l  (1 9 9 0 ) .  i n  a d d i t i o n  t o  t h e  s t a t e m e n t  o f  a  

g e n e r a l  s t r a t e g y ,  ex am p les  w ere  g iv e n  o f  th e  a p p l i c a t i o n  o f  t h a t  

s t r a t e g y .  None o f  t h e  exam ples c o r re s p o n d e d  w ith  i te m s  i n  any  o f  t h e  

a s s e s s m e n ts .
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P r i o r  t o  th e  e x p e r im e n t ,  th e  v a l i d i t y  o f  th e s e  s t r a t e g i e s  was 

a s s e s s e d  th ro u g h  two m echan ism s. F i r s t ,  one e x p e r t  i n  n e u ro p s y c h o lo 

g i c a l  a s s e s s m e n t who i s  f a m i l i a r  w i th  t h e  Raven T e s t  (S ta n d a rd  and 

A dvanced) v e r i f i e d  t h a t  e a c h  o f  t h e  w r i t t e n  s t r a t e g i e s  was a p p ro 

p r i a t e  a s  a  p o t e n t i a l  s o l u t i o n  s t r a t e g y  t o  one o r  more o f  th e  a s 

se s sm e n t i t e m s .  S eco n d , t h e  s e t  o f  r u l e s  o r  i n s t r u c t i o n s  w ere t e s t e d  

i n  a  p i l o t  s tu d y  w i th  10 s u b j e c t s .  Each s u b j e c t  a n sw e red  S e r i e s  A 

and  B o f  t h e  M o d if ie d  R aven T e s t  u n d e r  s ta n d a r d  c o n d i t i o n s ,  w i th o u t  

fe e d b a c k  o r  i n s t r u c t i o n s .  T hen , e a c h  s u b j e c t  co m p le te d  S e r i e s  C and 

D a f t e r  r e a d in g  t h e  In f o rm a t io n  t o  F a c i l i t a t e  P e rfo rm an ce  and  w ith  

th o s e  i n s t r u c t i o n s  a v a i l a b l e  i n  p r i n t e d  fo rm  w h ile  c o m p le tin g  S e r i e s  

C and  D. A l l  t h e  s u b j e c t s  who p a r t i c i p a t e d  i n  t h e  p i l o t  s tu d y  r e 

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

S e r i e s  C and D. In  a d d i t i o n ,  th e y  o b ta in e d  76.2% o f  th e  i te m s  o f  

s e r i e s  C and  D c o r r e c t ,  a s  opp o sed  t o  65.4%  o f  th e  i te m s  c o r r e c t  i n  

s e r i e s  A «md B. T h is  r e p r e s e n te d  an  im provem ent o f  10.8% when th e y  

r e c e iv e d  th e  i n s t r u c t i o n s  ( s e e  T a b le  1 ) .  G iven th e  e f f o r t s  t o  e q u a te  

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

e n c e s  i n  p e r fo rm a n c e  b e tw een  S e r i e s  A and  B v e r s u s  S e r i e s  C and  D 

w ere  a  r e s u l t  o f  t h e  p r o v i s io n  o f  p ro b le m -s o lv in g  s t r a t e g i e s .

C o n tin g e n cy -S h ap e d  B e h a v io r  P lu s  R u le-G o v ern ed  B e h a v io r  Group

In  t h i s  e x p e r im e n ta l  c o n d i t i o n ,  th e  s u b j e c t s  w ere ex p o sed  t o  a  

c o m b in a tio n  o f  t h e  c o n t in g e n c ie s  f o r  t h e  CSB and RGB g ro u p s  a s  d e 

s c r ib e d  a b o v e . S u b je c ts  i n  th e  CSB + RGB g ro u p  had a c c e s s  t o  th e  

In fo rm a tio n  t o  F a c i l i t a t e  P e rfo rm an ce  and  a l s o  r e c e iv e d  d i f f e r e n t i a l
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r e in f o rc e m e n t  ( fe e d b a c k  a b o u t  c o r r e c tn e s s )  a f t e r  e a c h  one o f  th e  

p r o to c o l s  d e s c r ib e d  a b o v e . S im i l a r l y  t o  t h e  o t h e r  e x p e r im e n ta l  

g ro u p s , th e s e  c o n t in g e n c ie s  w ere  im p lem en ted  o n ly  d u r in g  th e  seco n d  

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

T a b le  1 

R e s u l t s  o f  t h e  P i l o t  S tu d y

S u b je c t

S e r i e s P e rc e n ta g e  C o r r e c t

A B C D % (A + B) % (C + D)

1 7 2 10 8 35 69

2 10 6 9 11 62 77

3 10 11 11 9 81 77

4 6 7 8 9 50 65

5 10 10 10 9 77 73

6 9 9 9 11 69 77

7 9 10 9 11 73 77

8 9 8 11 10 65 81

9 10 9 11 9 73 77

10 9 9 13 10 69 88

T o ta l 89 81 101 97 A ve.=65.4% A v e .= 7 6 .2%

C o n tro l  Group

T hese s u b j e c t s  r e c e iv e d  t h e  M o d if ie d  Raven T e s t  u n d e r  s ta n d a r d  

t e s t i n g  c o n d i t i o n s ,  w h ich  means t h a t  th e y  d id  n o t  r e c e i v e  fe e d b a c k  

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

P ro c e d u re

The 45 s u b j e c t s  w ere  m atched  a c c o rd in g  t o  t h e i r  s c o r e s  on th e  

p r e t e s t .  In  o t h e r  w o rd s , th e y  w ere ra n k  o rd e re d  from  t h e  h i g h e s t  t o  

th e  lo w e s t  P r e t e s t  s c o r e .  T hen , th e  s u b j e c t  w i th  th e  h i g h e s t  s c o r e  

was a s s ig n e d  t o  t h e  f i r s t  g ro u p , th e  sec o n d  h i g h e s t  t o  t h e  seco n d  

g ro u p . T h is  p ro c e d u re  c o n t in u e d  fo l lo w in g  th e  same o r d e r  u n t i l  a l l  

t h e  s u b j e c t s  w ere  a s s ig n e d  t o  one o f  t h e  g ro u p s .  Once th e  g ro u p s  

w ere  fo rm ed , th e  e x p e r im e n ta l  and c o n t r o l  c o n d i t io n s  w ere random ly  

a s s ig n e d  t o  t h e  g ro u p s  r e s u l t i n g  in  t h r e e  g ro u p s  o f  11 s u b j e c t s  and 

one g ro u p  o f  12 s u b j e c t s .

G e n e ra l P ro c e d u re

A f te r  b e in g  in fo rm e d  a b o u t  t h e  p u rp o s e  o f  t h e  e x p e r im e n t and  

re v ie w in g  and s ig n in g  t h e  In fo rm ed  C o n sen t a l l  s u b j e c t s  r e c e iv e d  some 

common in fo rm a t io n  r e g a r d l e s s  o f  g ro u p  a s s ig n m e n t.

A t th e  b e g in n in g  o f  t h e  f i r s t  s e s s i o n ,  a l l  t h e  s u b j e c t s  r e c e iv e d  

w r i t t e n  i n s t r u c t i o n s  a b o u t  how t o  ta k e  t h e  t e s t  ( s e e  A ppendix  F ) .

T hese  i n s t r u c t i o n s  a r e  d i s t i n c t l y  d i f f e r e n t  from  t h e  In fo rm a tio n  t o  

F a c i l i t a t e  P e rfo rm an ce  i n  t h a t  i t  in c lu d e d  no in f o r m a t io n  on p ro b le m 

s o lv in g  s t r a t e g i e s  b u t  s im p ly  g e n e r ic  i n s t r u c t i o n s  a s  t o  how th e  t e s t  

i te m s  f u n c t io n e d .  T hese  i n s t r u c t i o n s  w ere a v a i l a b l e  f o r  t h e  s u b j e c t s  

th ro u g h o u t  th e  f o u r  s e s s i o n s .

D u rin g  a l l  t h e  s e s s i o n s ,  t h e  s u b j e c t s  r e c e iv e d  a  t e s t  b o o k le t ,  

an  an sw er s h e e t  ( s e e  A ppendix  I )  on w h ich  th e y  r e c o rd e d  t h e i r
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r e s p o n s e s ,  and  a  p e n c i l  w i th o u t  an  e r a s e r .  A t th e  b e g in n in g  o f  e a ch  

a s s e s s m e n t s e s s i o n ,  a l l  s u b j e c t s  w ere t o l d  t o  an sw e r t h e  q u e s t io n s  t o  

th e  b e s t  o f  t h e i r  a b i l i t y  and  t h a t  t h e r e  w ere  no t im e  l i m i t s  on th e  

a s s e s s m e n t.  S u b je c ts  w ere  a llo w e d  t o  a s k  p r o c e d u r a l  q u e s t io n s  p r i o r  

t o  th e  t e s t  a d m i n i s t r a t i o n .  Q u e s tio n s  w ere  n o t  a llo w e d  d u r in g  th e  

t e s t  a d m i n i s t r a t i o n .

The s u b j e c t s  r e c e iv e d  a  l o t t e r y  t i c k e t  f o r  e a c h  f i v e  c o r r e c t  

an sw ers  o b ta in e d  d u r in g  t h e  f o u r  s e s s i o n s .  T h ree  p r i z e s  w ere  u se d  a s  

e s t a b l i s h i n g  o p e r a t io n s  (EO) (M ic h a e l, 1982) t o  i n c r e a s e  t h e  p ro b a 

b i l i t y  o f  g e t t i n g  th e  b e s t  p e r fo rm a n c e  p o s s i b l e  o u t  o f  th e  s u b j e c t s .

The f i r s t  p r i z e  was $ 5 0 . T h ere  w ere  two sec o n d  p r i z e s  o f  $20 and  a 

t h i r d  p r i z e  o f  $ 1 0 . S u b je c ts  w ere  a l s o  in fo rm e d  t h a t  t h e i r  p a r t i c i 

p a t i o n  p ro v id e d  t h e  o p p o r tu n i ty  t o  l e a r n  com plex  p ro b le m -s o lv in g  

s k i l l s  t h a t  c o u ld  g e n e r a l i z e  t o  o th e r  ac ad em ic  and  i n t e l l e c t u a l  

a s s e s s m e n ts .

P r e t e s t

T h is  was t h e  o n ly  s e s s i o n  i n  w h ich  a l l  t h e  s u b j e c t s  w orked 

to g e th e r  i n  th e  same a u d i to r iu m .  D u rin g  t h i s  s e s s i o n  th e  s u b j e c t s  

an sw ered  th e  P r e t e s t  u n d e r  s ta n d a r d  c o n d i t io n s  (no fe e d b a c k  o r  i n 

s t r u c t i o n s  t o  f a c i l i t a t e  p e r fo rm a n c e ) .

T r a in in g  S e s s io n s  1 and 2

D uring  th e s e  s e s s i o n s  t h e  s u b j e c t s  an sw ered  t h e  S e r i e s  A, B, C, 

and  D o f  th e  M o d ifie d  Raven T e s t  a c c o rd in g  t o  th e  c o n t in g e n c ie s  

e x p la in e d  above f o r  e a c h  o f  t h e  e x p e r im e n ta l  g ro u p s .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



20
G e n e r a l i z a t io n

G e n e r a l i z a t io n  was a s s e s s e d  a t  t h e  end  o f  T r a in in g  S e s s io n  2 .

D u rin g  t h i s  a s s e s s m e n t,  a l l  t h e  s u b j e c t s  an sw ered  t h e  G e n e r a l i z a t io n  

S e r i e s ,  S e r ie s  B o f  t h e  M o d if ie d  Raven T e s t ,  u n d e r s ta n d a r d  c o n d i

t i o n s  .

P o s t t e s t

In  t h i s  s e s s i o n  t h e  s u b j e c t s  an sw ered  S e r i e s  A, B, C, and  D o f  

th e  M o d if ie d  Raven T e s t  u n d e r  t h e  same c o n d i t io n s  a s  t h e  p r e t e s t  

( i . e . ,  no fe e d b a c k  on a c c u ra c y  o f  an sw ers  and  no i n s t r u c t i o n s  o r  r u l e  

s h e e t s  a v a i l a b l e ) .

T e s t in g  f o r  S e l f -R u le s

B ecause s u b j e c t s  i n  any  o f  t h e  f o u r  e x p e r im e n ta l  g ro u p s  c o u ld  

h ave g e n e ra te d  t h e i r  own r u l e s  r e g a rd in g  p ro b le m -s o lv in g  s t r a t e g i e s  

(C a ta n ia  e t  a l . ,  1989; Hayes e t  a l . ,  1986; Sh im off e t  a l . ,  1 9 8 6 ), 

a f t e r  t h e  f i n a l  a s s e s s m e n t  s e s s io n  ( p o s t t e s t )  a l l  t h e  s u b j e c t s  w ere  

a sk e d  t o  d e s c r ib e  how th e y  s o lv e d  a  sam ple  ( th e  l a s t  p ro b lem  o f  

S e r i e s  A, B, C, an d  D) o f  p ro b lem s from  th e  M o d ifie d  Raven T e s t .  The 

e x t e n t  t o  w h ich  s u b j e c t s  g e n e ra te d  t h e i r  own s o l u t io n  " r u l e s "  and  th e  

a c c u ra c y  o f  th o s e  r u l e s  was a s s e s s e d  i n  t h i s  w ay. In  a d d i t i o n ,  th e y  

w ere a sk e d  f o r  in f o r m a t io n  a b o u t  th e  way in  w h ich  th e y  u se d  e i t h e r  

th e  f e e d b a c k , th e  s t r a t e g i e s  o r  b o th  ( s e e  A ppendix  H f o r  a  co m p le te  

v e r s io n  o f  su ch  q u e s t i o n n a i r e s ) .
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E x p e r im e n ta l  D esig n

The e x p e r im e n ta l  d e s ig n  was a  b e tw e e n - s u b je c t  d e s ig n  w ith  r e 

p e a te d  m e a s u re s .  T a b le  2 g r a p h ic a l l y  i l l u s t r a t e s  t h e  d e s ig n ,  w h ich  

r e p r e s e n t s  th e  c o n d i t io n s  o f  th e  t h i r d  s e s s i o n .  The f i r s t  s e s s io n  

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

t r a i n i n g  an d  a s s e s s m e n t o f  g e n e r a l i z a t i o n ,  and  f i n a l l y ,  th e  f o u r th  

s e s s io n  f o r  t h e  a s s e s s m e n t  o f  m a in te n a n c e .

T a b le  2

E x p e r im e n ta l  D esig n  o f  T h ird  S e s s io n

Group S e r i e s  A S e r i e s  B S e r i e s  C S e r ie s  D S e r ie s  E

I C o n tro l C o n t r o l C o n tro l C o n tro l TEST

I I C .S .B . C .S .B . C .S .B . C .S .B . TEST

I I I R .G .B . R .G .B . R .G .B . R .G .B . TEST

IV CSB + RGB CSB + RGB CSB + RGB CSB + RGB TEST

D ata  A n a ly s is

The d a t a  w ere  a n a ly z e d ,  b o th  v i s u a l l y  and  s t a t i s t i c a l l y .  F i r s t ,  

g ro u p  a v e ra g e s  o f  t h e  num ber o f  i te m s  c o r r e c t  was c a l c u l a t e d  f o r  e a c h  

s e r i e s  w i th in  ea c h  o f  t h e  f o u r  e x p e r im e n ta l  s e s s i o n s .  T hese  d a ta  

w ere  g r a p h ic a l l y  d i s p la y e d  t o  a d d r e s s  q u e s t io n s  a b o u t  sp e e d  o f  a c q u i 

s i t i o n ,  g e n e r a l i z a t i o n ,  an d  m a in te n a n c e .

S eco n d , t h e  g ro u p  a v e ra g e s  on e a c h  o f  t h e  s e r i e s  w ere s t a t i s t i 

c a l l y  a n a ly z e d  u s in g  ANOVA TESTS. The S t a t i s t i c a l  A n a ly s is  S o f tw a re ,  

SAS S y stem , R e le a s e  6 .0 6  p ro g ram  (SAS I n s t i t u t e ,  i n c . ,  1989) and  The
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S tu d e n t  E d i t io n  o f  M in i ta b ,  R e le a s e  1 .1  (M in ita b  In k  C o n t r ib u to r s ,

1989) w ere  u se d  t o  p e r fo rm  th e  s t a t i s t i c a l  a n a l y s i s .
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RESULTS

T h re e  d e p e n d e n t  v a r i a b l e s  w ere  s tu d i e d  i n  t h i s  r e s e a r c h :  sp ee d

o f  a c q u i s i t i o n  o f  com plex  s o lv in g  p ro b lem  s k i l l s  a s  i n d i c a t e d  by th e  

i n c r e a s e s  i n  t h e  num ber o f  c o r r e c t  an sw e rs  w i th in  e a c h  s e r i e s  o f  th e  

M o d if ie d  R aven T e s t ,  g e n e r a l i z a t i o n ,  and  m a in ten an c e  o f  th o s e  s k i l l s .

S peed  o f  A c q u is i t io n

The r e s u l t s  i n d i c a t e  t h a t  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  

among t h e  c o n tin g e n c y -s h a p e d  b e h a v io r ,  ru le - g o v e rn e d  b e h a v io r ,  con 

t r o l ,  an d  th e  c o n tin g e n c y -s h a p e d  p lu s  ru le - g o v e rn e d  b e h a v io r  g ro u p s  

i n  te rm s  o f  t h e  s p e e d  o f  a c q u i s i t i o n  o f  t h e  com plex s o lv in g  s k i l l s  

t h a t  a r e  n e c e s s a ry  t o  s o lv e  t h e  p ro b lem s o f  th e  M o d if ie d  Raven T e s t .  

F ig u re  1 p r e s e n t s  t h e  a v e ra g e  s c o r e s  o f  c o r r e c t  a n sw e rs  p e r  s e r i e s  

and  s e s s i o n s  a c r o s s  t h e  f o u r  g ro u p s .  W ith in  e a c h  s e r i e s  o f  p ro b le m s , 

m ost g ro u p s  o b ta in e d  g a in s  i n  a c c u ra c y  from  s e s s io n  t o  s e s s i o n .

T hese  a c c u ra c y  In c re m e n ts  ra n g e d  from  9 .1 8  c o r r e c t  an sw e rs  i n  T ra in 

in g  1 t o  1 1 .7 3  c o r r e c t  an sw e rs  i n  P o s t t e s t .  When s u b je c t e d  t o  an  

ANOVA, th e  m ag n itu d e  o f  g a in s  from  s e s s i o n  t o  s e s s io n  d id  n o t  a c h ie v e  

s t a t i s t i c a l  s i g n i f i c a n c e  ( a lp h a  = 0 .0 5 )  f o r  any  o f  t h e  f o u r  e x p e r i 

m e n ta l  g ro u p s  ( s e e  T a b le s  5 t o  12 , p a g e s  3 0 -3 3 ) .

One p o t e n t i a l  e x p la n a t io n  f o r  t h e  la c k  o f  s i g n i f i c a n t  d i f f e r 

e n c e s  i n  sp e e d  o f  a c q u i s i t i o n  among g ro u p s  i s  th e  e x i s t e n c e  o f  c e i l 

in g  e f f e c t s  i n  t h e  e x p e r im e n t a s  e v id e n c e d  by h ig h  s c o r e s  i n  th e

23
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P r e t e s t  d a t a  d i s p la y e d  i n  F ig u r e s  3 and  4 .  To a s s e s s  th e  v i a b i l i t y  

o f  t h i s  e x p la n a t io n ,  th o s e  s u b j e c t s  o b t a in in g  h ig h  s c o r e s ,  29 o r  30 

c o r r e c t  an sw e rs  o u t  o f  30  p ro b lem s c o n ta in e d  i n  t h e  P r e t e s t ,  w ere 

e l im in a te d  from  a  se c o n d  a n a l y s i s .  T h is  r e s u l t e d  i n  g ro u p  s i z e s  o f  

6 ,  6 ,  7 ,  and  7 , f o r  t h e  CSB, RGB, t h e  C o n t r o l ,  and  th e  CSB + RGB 

g ro u p s  r e s p e c t i v e l y .  F ig u r e  2 p r e s e n t s  t h e  a v e ra g e  s c o r e s  o f  c o r r e c t  

an sw ers  p e r  s e r i e s  and  s e s s i o n s  among th e  f o u r  g ro u p s  e x c lu d in g  th e  

h ig h  p r e t t e s t  s u b j e c t s .  The o v e r a l l  g ro u p  a v e ra g e s  d e c l in e d  o n ly  

s l i g h t l y  from  th e  a n a l y s i s  t h a t  in c lu d e d  s u b j e c t s  who p e rfo rm ed  a t  o r  

n e a r  maximum l e v e l s  on t h e  P r e t e s t .  A g a in , m ost o f  t h e  g ro u p s  ob

t a i n e d  g a in s  from  s e s s i o n  t o  s e s s io n  b u t  th e s e  im provem ents w ere  n o t  

s t a t i s t i c a l l y  s i g n i f i c a n t  w ith  a lp h a  = 0 .0 5 .

B etw een G roup C o m p ariso n s

An i n d i r e c t  i n d i c a t o r  o f  sp e e d  o f  a c q u i s i t i o n  i s  t h e  com para

b i l i t y  o f  p e r fo rm a n c e  a c r o s s  g ro u p s  a t  e a c h  o f  th e  v a r io u s  a s s e s s 

m e n ts . To t h e  e x t e n t  t h a t  a l l  g ro u p s  s t a r t e d  w ith  e q u iv a le n t  P r e t e s t  

m easu res  and g ro u p  d i f f e r e n c e s  s u b s e q u e n tly  em erge i n  l a t e r  a s s e s s 

m e n ts , th e n  t h e  a u th o r  w ould  assum e t h a t  th e  g ro u p  d i f f e r e n c e s  w ere a  

r e s u l t  o f  d i f f e r e n t i a l  s p e e d  o f  a c q u i s i t i o n  a s s o c ia te d  w ith  each  

g ro u p . F ig u re  3 p r e s e n t s  t h e  o v e r a l l  s c o r e s  a c r o s s  g ro u p s  and  s e s 

s io n s  and  F ig u re  4 p r e s e n t s  th e  same d a ta  e x c lu d in g  th e  h ig h  p r e t e s t  

s u b j e c t s .  The g ro u p  p e r fo rm a n c e s  d u r in g  th e  P r e t e s t  w ere a lm o s t 

i d e n t i c a l  b e c a u se  th e  g ro u p s  w ere m atched a c c o rd in g  t o  th e  o b ta in e d  

s c o r e s  i n  t h i s  s e s s i o n .  S u r p r i s i n g l y ,  t h e  CSB g ro u p  o b ta in e d  th e  

h i g h e s t  a v e ra g e  s c o r e  d u r in g  T r a in in g  1 , fo llo w e d  by th e  RGB g ro u p .
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Correct answers

62 items 62 Items
62 items

30 items

13 items

Pre-test Training i Training 2 Generallz. Post-test

■ ■  Control (n«l2) E 3  R.QB. (n-10)
EZ3 0.8.8. (n«ii) GB OSB«RQB (n-11)

F ig u r e  3 . O v e r a l l  P e rfo rm a n c e  A ccu racy  P e r  G roup. A v erag e  Number 
o f  C o r r e c t  A nsw ers A c ro ss  S e s s io n s .

Correct answers.
62 items 62 items

62 items

30 items

13 items

m

Pre-test Training i Training 2 Generallz. Post-test

■ i  Control (n • 7) ^  R.Q.B. (n • 6)
E 3  OS.B. (n - 6) ^  C8B«RQB (n • 7)

F ig u re  4 . O v e r a l l  P e rfo rm a n c e  A ccu racy  P e r  Group E x c lu d in g  H igh 
P r e t e s t  S u b je c t s .  A verage Number o f  C o r r e c t  A nsw ers 
A c ro ss  S e s s io n s .
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In  T ra in in g  2 ,  a l l  t h e  e x p e r im e n ta l  g ro u p s  o b ta in e d  h ig h e r  s c o r e s  

th a n  t h e  C o n tro l  g ro u p , w i th  t h e  CSB g ro u p  h a v in g  th e  h ig h e s t  a v e ra g e  

s c o r e .  F i n a l l y ,  i n  th e  P o s t t e s t  i n  w h ich  th e  m a in te n a n c e  o f  b e h a v io r  

was a s s e s s e d ,  a l l  t h e  e x p e r im e n ta l  g ro u p s  o b ta in e d  h ig h e r  s c o r e s  th a n  

th e  C o n t r o l  g ro u p . None o f  th e  b e tw e e n -g ro u p  d i f f e r e n c e s  a t  any  o f  

th e  T r a in in g ,  G e n e r a l i z a t i o n ,  and  P o s t t e s t  m easu res  o b ta in e d  s t a t i s 

t i c a l  s i g n i f i c a n c e .  The la c k  o f  s t a t i s t i c a l  s i g n i f i c a n c e  c o n tin u e d  

ev en  when t h e  h ig h  p e r fo rm in g  s u b j e c t s  (on t h e  P r e t e s t )  w ere  e x c lu d e d  

from  th e  a n a l y s i s .  T hese  r e s u l t s  and  th e  c o r re s p o n d in g  s t a t i s t i c a l  

a n a ly s i s  a r e  sum m arized  i n  T a b le s  3 and  4 . T a b le  3 p r e s e n t s  th e  

a n a ly s i s  f o r  a l l  s u b j e c t s  w h e rea s  T a b le  4 p r e s e n t s  th e  r e s u l t s  e x 

c lu d in g  t h e  h ig h  P r e t e s t  s u b j e c t s .

T a b le  3

R e s u l t s  o f  t h e  A n a ly s is  o f  V a r ia n c e  f o r  O v e r a l l
S c o re s A cro ss S e s s io n s and G roups

G roup A verage

S e s s io n CSB RGB C o n tro l CSB + RGB F P r > F

P r e t e s t 2 8 .2 7 2 8 .1 0 2 7 .8 3 2 7 .4 5 0 .5 0 0 .6 8 6

T ra in in g  1 40 .91 3 9 .9 0 3 8 .5 0 3 8 .3 6 0 .5 2 0 .6 7 4

T r a in in g  2 4 3 .3 6 4 1 .1 0 3 8 .9 2 4 1 .0 9 1 .5 4 0 .2 1 9

G e n e r a l i z a t io n 9 .5 5 1 0 .9 0 1 0 .3 3 10 .09 2 .2 4 0 .0 9 8

P o s t t e s t 4 4 .0 0 4 1 .8 0 4 0 .7 0 4 3 .6 4 1.31 0 .2 8 4
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Table 4

R e s u l ts  o f  t h e  A n a ly s is  o f  V a r ia n c e  f o r  O v e r a l l  
S c o re s  E x c lu d in g  H igh P r e t e s t  S u b je c t s

S e s s io n

Group A verage

F P r > FCSB RGB C o n tro l CSB + RGB

P r e t e s t 2 7 .3 3 27 .3 3 2 7 .8 6 2 6 .4 3 0 .5 3 0 .6 6 4

T r a in in g  1 39 .0 0 3 9 .8 3 3 7 .4 3 3 7 .5 7 0.31 0 .8 1 5

T r a in in g  2 4 2 .6 7 4 1 .3 3 3 7 .0 0 4 0 .8 6 1 .5 0 0 .2 4 2

G e n e r a l i z a t io n 9 .6 7 - 1 0 .8 3 9 .7 1 9 .7 1 1 .0 6 0 .3 8 6

P o s t t e s t 4 3 .3 3 4 2 .1 7 38.71 4 3 .2 9 1.51 0 .2 4 0

D ata  i n  Teibles 5 th ro u g h  12 show t h e  r e s u l t s  o f  t h e  ANOVA t e s t  

f o r  S e r i e s  A th ro u g h  D a c r o s s  g ro u p s .  Each t a b l e  p r e s e n t s  t h e  a v e r 

ag e  s c o r e s  f o r  e a ch  one o f  t h e  g ro u p s ,  t h e  m ag n itu d e  o f  t h e  F _ v a lu e  

and  i t s  l e v e l  o f  s i g n i f i c a n c e .  As i t  can  b e  s e e n  i n  th e  t a b l e s ,  

t h e r e  was o n ly  one s t a t i s t i c a l l y  s i g n i f i c a n t  b e tw een  g ro u p  d i f f e r 

e n c e s ,  t h i s  o c c u r r in g  on t h e  P o s t t e s t  f o r  S e r i e s  B w here  th e  CSB 

g ro u p  was s u b s t a n t i a l l y  h ig h e r  th a n  t h e  o t h e r  g ro u p s ,  in  t h i s  p a r t i 

c u l a r  s e s s i o n  th e  CSB g ro u p  had  th e  b i g g e s t  im provem en t w ith  an  

a v e ra g e  o f  1 1 .7 3  c o r r e c t  a n sw e rs  f o r  t h e  c o m p le te  g ro u p s  and  11 .67  

f o r  th e  re d u c e d  g ro u p . The s m a l l e s t  im provem en t i n  t h i s  s e s s i o n  was 

i n  t h e  C o n tro l  g ro u p  w h ich  o b ta in e d  an  a v e ra g e  s c o r e  o f  9 .8 3  f o r  th e  

c o m p le te  g ro u p  and  9 .2 9  f o r  th e  re d u c e d  g ro u p . In  b o th  th e  c o m p le te  

an d  t h e  re d u c e d  g ro u p s ,  t h e  CSB + RGB g ro u p  o b ta in e d  a  b ig g e r  a v e ra g e  

th a n  th e  RGB g ro u p  w h ich  was i n  th e  m id d le  f o l lo w in g  th e  CSB g ro u p .
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Table 5

R e s u l t s  o f  t h e  A n a ly s is  o f  v a r ia n c e  f o r  S e r i e s  A

S e s s io n CSB

Group A verage 

RGB C o n tro l CSB + RGB F p r  > F

P r e t e s t . 6 .0 0 6 .0 0 5 .9 2 5 .9 1 0 .61 0 .6 1 3

T r a in in g  1 1 0 .3 6 1 0 .3 0 9 .7 5 9 .9 1 0 .4 9 0 .6 9 3

T r a in in g  2 10.91 1 0 .3 0 9 .8 3 1 0 .3 6 0 .9 0 0 .4 5 2

P o s t t e s t 1 0 .7 3 1 0 .7 0 10 .17 11 .2 7 1 .0 0 0 .4 0 5

T a b le  6

R e s u l ts o f  t h e  A n a ly s is o f  V a r ia n c e  f o r  S e r ie s  A,
E x c lu d in g  H igh P r e t e s t  S u b je c t s

Group A verage

S e s s io n CSB RGB C o n tro l CSB + RGB F P r > F

P r e t e s t 6 .0 0 6 .0 0 5 .8 6 5 .8 6 0 .5 6 0 .6 4 4

T r a in in g  1 1 0 .0 0 1 0 .3 3 9 .5 7 9 .7 1 0 .2 8 0 .8 3 7

T r a in in g  2 11 .17 1 0 .3 3 9 .4 3 10 .1 4 1 .0 9 0 .3 7 6

P o s t t e s t 10 .8 3 1 0 .8 3 9 .71 1 1 .1 4 1 .0 0 0 .4 1 0
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Table 7

Results of the Analysis of Variance for Series B

G roup A verage

S e s s io n CSB RGB C o n t r o l CSB + RGB F P r  > F

P r e t e s t 6 .0 0 6 .0 0  5 .8 3 5 .9 1 1 .1 4 0 .3 4 6

T ra in in g  1 1 0 .3 6 9 .6 0  9 .3 3 9 .8 2 1 .3 2 0 .2 8 0

T r a in in g  2 10 .5 5 1 0 .0 0  9 .5 0 10 .27 0 .9 2 0 .4 4 0

P o s t t e s t 11 .73 1 0 .3 0  9 .8 3 10 .8 2 3 .6 4 0 .0 2 1 *

* 2  < 0 .0 5

T a b le  8

R e s u l t s  o f  t h e  A n a ly s is  o f  V a r ia n c e  f o r  S e r i e s  B, 
E x c lu d in g  t h e  H igh P r e t e s t  S u b je c t s

Group A verage

S e s s io n CSB RGB C o n tro l CSB + RGB L P r  > F

P r e t e s t 6 .0 0 6 .0 0  5 .71 5 .8 6 1 .1 8 0 .3 4 0

T ra in in g  1 1 0 .3 3 9 .3 3  8 .8 6 9 .5 8 1 .51 0 .2 3 9

T r a in in g  2 1 0 .3 3 9 .6 7  8 .5 7 10.71 2 .8 0 0 .0 6 4

P o s t t e s t 11 .67 9 .6 7  9 .2 9 1 0 .8 6 3 .0 6 0 .0 4 9 *

* £  < 0 .0 5
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Table 9

Results of the Analysis of Variance for Series C

S e s s io n CSB

Group A verage 

RGB C o n tro l CSB + RGB P p r  > F

P r e t e s t 5 .91 5 .8 0 5 .6 7 5 .5 5 0 .9 2 0 .4 3 8

T ra in in g  1 1 0 .2 7 1 0 .4 0 9 .8 3 9 .4 5 0 .4 7 0 .7 0 6

T r a in in g  2 11 .27 1 0 .7 0 10 .25 10 .82 0 .9 2 0 .4 4 0

P o s t t e s t 1 0 .6 4 1 0 .6 0 10 .75 1 1 .0 0 0 .1 4 0 .9 3 8

T a b le  10

R e s u lts 1 o f  t h e  A n a ly s is  o f  V a r ia n c e  f o r  S e r i e s  C,
E x c lu d in g  th e  H igh P r e t e s t  S u b je c t s

Group A verage

S e s s io n CSB RGB C o n tro l CSB + RGB P r > F

P r e t e s t 5 .8 3 5 .6 7 5 .4 3 5 .2 9 0 .91 0 .4 5 3

T ra in in g  1 9 .8 3 1 0 .3 3 9 .5 7 9 .2 8 0 .3 4 0 .7 9 4

T r a in in g  2 1 1 .1 7 1 1 .0 0 9 .8 6 1 0 .4 3 1 .1 2 0 .3 6 2

P o s t t e s t 1 0 .0 0 1 1 .0 0 10 .14 1 0 .8 6 0 .7 7 0 .5 2 4
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Table 11

Results of the Analysis of Variance for Series D

Group A verage

S e s s io n CSB RGB C o n tro l CSB + RGB F p r  > F

P r e t e s t 5 .4 5 5 .5 0 5 .5 0 5 .6 4 0 .1 8 0 .9 0 6

T ra in in g 1 9 .9 1 9 .6 0 9 .5 8 9 .1 8 0 .2 7 0 .8 4 8

T r a in in g 2 1 0 .6 4 1 0 .1 0 9 .3 3 9 .6 4 1 .4 3 0 .2 4 9

P o s t t e s t 10.91 1 0 .2 0 9 .9 2 10 .55 0 .8 0 0 .4 9 9

T a b le  12

R e s u l ts  o f  t h e  A n a ly s is  o f  V a r ia n c e  f o r  S e r i e s  D, 
E x c lu d in g  th e  H igh P r e t e s t  S u b je c t s

Group A verage

S e s s io n CSB RGB C o n tro l CSB + RGB F p r  > F

P r e t e s t 5 .0 0 5 .1 7 5 .2 9 5 .2 7 1 .0 5 0.391

T ra in in g 1 8 .8 3 9 .8 3 9 .4 3 9 .0 0 0 .5 5 0 .6 5 0

T r a in in g 2 1 0 .0 0 10 .33 9 .1 4 9 .5 7 0 .7 7 0 .5 2 5

P o s t t e s t 10 .83 10 .67 9 .5 7 10 .4 3 1.11 0 .3 6 7

W ith in  G roup C om parisons

D ata d i s p la y e d  i n  T a b le s  13 and 14 show w i th in - g r o u p  co m p ariso n s  

a c r o s s  s e s s i o n s .  T a b le  13 p r e s e n t s  th e  d a t a  f o r  a l l  th e  s u b je c t s  

w h e reas  T a b le  14 p r e s e n t s  t h e  d a ta  e x c lu d in g  th e  h ig h  P r e t e s t
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s u b j e c t s .  As can b e  s e e n ,  a l l  t h e ,g r o u p s  o b ta in e d  im provem en ts i n  

t h e i r  o v e r a l l  a v e ra g e  s c o r e s  fro m  s e s s i o n  t o  s e s s i o n .  The b ig g e s t  

im provem ent was o b ta in e d  by th e  CSB +  RGB g ro u p  t h a t  w en t from  an  

a v e ra g e  o f  3 8 .3 6  i n  T r a in in g  1 t o  4 3 .6 4  in  t h e  P o s t t e s t .  However, 

th e s e  d i f f e r e n c e s  i n  p e r fo rm a n c e  a c r o s s  s e s s io n s  w ere  s t a t i s t i c a l l y  

s i g n i f i c a n t  o n ly  f o r  t h e  C o n t r o l  and  t h e  CSB + RGB g ro u p s  w ith  a lp h a  

= 0 .0 5  and  a lp h a  = 0 .0 1 ,  r e s p e c t i v e l y .  When th e  h ig h  p r e t e s t  s u b 

j e c t s  w ere e x c lu d e d  from  t h e  s t a t i s t i c a l  a n a ly s i s  (ANOVA), th e  r e 

s u l t s  w ere  s i g n i f i c a n t  o n ly  f o r  t h e  CSB + RGB g ro u p  ( a lp h a  = 0 .0 5 ) .

T a b le  13

R e s u l t s  o f  th e  A n a ly s is  o f  V a r ia n c e  f o r  O v e r a l l  S c o re s  
P e r  G roups A c ro ss  S e s s io n s

Group

S e s s io n  A verage

F p r  > FT r a in in g  1 T r a in in g  2 P o s t t e s t

CSB 4 0 .9 2 4 3 .3 6 4 4 .0 0 2 .8 6 0.081

RGB 3 9 .9 0 4 1 .1 0 41 .8 0 1 .67 0 .2 1 6

C o n tro l 38 .25 3 9 .0 8 4 0 .6 7 4 .2 7 0 .027*

CSB + RGB 3 8 .3 6 4 1 .0 9 4 3 .6 4 7.11 0 .0 0 5 +

*jo < 0 .0 5  
+ £  < 0.01
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Table 14

R e s u l ts  o f  t h e  A n a ly s is  o f  V a r ia n c e  f o r  O v e r a l l  
S c o re s  P e r  G roups A c ro ss  S e s s io n s  E x c lu d in g  

t h e  H igh P r e t e s t  S u b je c ts

Group

S e s s io n  A verage 

T ra in in g  1 T ra in in g  2 P o s t t e s t F p r  > F

CSB 3 9 .0 0 4 2 .6 7 4 3 .3 3 2 .0 9 0 .1 7 4

RGB 39 .8 3 4 1 .3 3 4 2 .1 7 1 .0 3 0.391

C o n tro l 3 7 .0 0 3 7 .2 9 38.71 1 .7 6 0 .2 1 3

CSB + RGB 37 .57 4 0 .8 6 4 3 .2 9 4 .3 1 0 .0 3 9 *

< 0 .0 5

G e n e r a l iz a t io n

G e n e r a l i z a t io n  o f  th e  com plex p ro b le m -s o lv in g  s k i l l s  t o  n o v e l  

p ro b lem s was a s s e s s e d  by p e r fo rm a n c e  o f  a l l  g ro u p s  on th e  13 i te m s  i n  

S e r i e s  E o f  t h e  M o d if ie d  Raven T e s t .  T h is  a s s e s s m e n t  o c c u r r e d  a f t e r  

a l l  s u b j e c t s  had  c o m p le te d  t h e  sec o n d  t r a i n i n g  s e s s i o n .  G roup a v e r 

a g e s  a r e  p r e s e n te d  i n  F ig u r e  5 and  i n  T a b le  15 . T h ese  r e s u l t s  r e v e a l  

t h a t  t h e  RGB g ro u p  p e rfo rm e d  a t  h ig h e r  l e v e l s  on t h e  g e n e r a l i z a t i o n  

t e s t  fo llo w e d  by th e  C o n t r o l ,  CSB + RGB and  th e  CSB g ro u p s  i n  t h a t  

o r d e r .  S t a t i s t i c a l  a n a l y s i s  r e v e a le d  no s i g n i f i c a n t  d i f f e r e n c e s  

b e tw een  th e  p e rfo rm a n c e  o f  th e s e  f o u r  g ro u p s  on  th e  g e n e r a l i z a t i o n  

t e s t .  The n a tu r e  o f  t h e  r e s u l t s  (o r  la c k  t h e r e o f )  d id  n o t  change  

when th e  s u b j e c t s  p e r fo rm in g  h ig h  on th e  P r e t e s t  w ere  e x c lu d e d  from  

th e  a n a l y s i s .
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Correct answers

I

iü
Complete group Reduced group

I Control ^  R .a a  EÜ3 c .8 .a C88+RQB

F ig u re  5 . P e rfo rm an ce  A ccu racy  on th e  G e n e r a l i z a t io n  S e r i e s  (E) f o r  
B o th  t h e  C om ple te  G roups an d  th e  G roups E x c lu d in g  th e  
H igh P r e t e s t  S u b je c t s  (R educed G ro u p s ) . A verage Number 
o f  C o r r e c t  A nsw ers p e r  G roup.

T a b le  15

R e s u l ts  o f  t h e  A n a ly s is  o f  v a r ia n c e  f o r  th e  
G e n e r a l i z a t io n  S e r i e s  (E) f o r  B oth  

C o m p le te  an d  R educed G roups

G roup A verage

C o n d itio n CSB RGB C o n tro l CSB + RGB P P r > F

Com pl. G roup 9 .5 5 1 0 .9 0 10 .3 3 1 0 .0 9 2 .2 4 0 .0 9 S

R ed u c. G roup 9 .6 7 1 0 .S 3 9 .7 1 9 .5 7 1 .2 2 0 .3 2 6

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



37
M a in ten a n ce  o f  B e h a v io r

To a s s e s s  th e  l e v e l  o f  m a in te n a n c e , t h e  a v e ra g e  s c o r e  o f  e a c h  

s e r i e s  i n  t h e  tw o t r a i n i n g  s e s s i o n s  was com pared w i th  i t s  a v e ra g e  

s c o r e  i n  t h e  P o s t t e s t  f o r  e a c h  one o f  t h e  g ro u p s .  C om parison  o f  th e  

l e v e l s  o f  p e rfo rm a n c e  a c r o s s  t h e  g ro u p s  i s  d i s p la y e d  i n  F ig u re s  6 and  

7 . F ig u re  6 p r e s e n t s  t h e  d a t a  f o r  a l l  t h e  s u b j e c t s  w h e rea s  F ig u r e  7 

p r e s e n t s  t h e  r e s u l t s  e x c lu d in g  t h e  h ig h  p e r fo rm in g  s u b j e c t s  i n  th e  

P r e t e s t .  T hese  r e s u l t s  show ed c o n s i s t e n t  im provem en ts i n  p e r fo rm a n c e  

be tw een  t h e  a v e ra g e  o f  t h e  tw o t r a i n i n g  t e n s io n s  euid t h e  s u b s e q u e n t  

P o s t t e s t  p e rfo rm a n c e  f o r  a l l  th e  g ro u p s .  However, co m p ariso n  o f  

p e rfo rm a n c e  l e v e l s  b e tw e en  g ro u p s  u s in g  an  ANOVA r e v e a le d  no s i g n i 

f i c a n t  d i f f e r e n c e s  b e tw e en  th e  f o u r  g ro u p s  i n  te rm s  o f  t h e i r  p e r 

fo rm ance i n  t h e  M a in ten a n ce  a s s e s s m e n t  ( s e e  T a b le s  3 and  4 ) .

S e l f - G e n e r a te d  R u le  S ta te m e n t

B ecause s u b j e c t s  o f  t h i s  e x p e r im e n t w ere  c o l l e g e  s t u d e n t s  c a p 

a b le  o f  g e n e r a t in g  t h e i r  own r u l e s  ( c o n t in g e n c y - s p e c i f y in g  s t i m u l i )  

r e g a rd in g  th e  s o l u t i o n  s t r a t e g i e s  f o r  t h e  p ro b le m s , e a c h  s u b j e c t  was 

a sk e d  t o  p ro v id e  a  w r i t t e n  e x p la n a t io n  o f  t h e  r a t i o n a l e  f o r  t h e i r  

a n sw er t o  t h e  f i n a l  p ro b le m  o f  S e r i e s  A th ro u g h  E o f  th e  M o d ified  

Raven T e s t  a t  t h e  c o n c lu s io n  o f  t h e  e x p e r im e n t  ( s e e  t h e  d i f f e r e n t  

q u e s t i o n n a i r e s  i n  A ppend ix  H ). T h is  s e t  o f  p ro b le m s  was s e l e c t e d  

b e c a u se  t h e  f i n a l  p ro b le m  i s  c o n s id e r e d  t o  b e  t h e  m ost d i f f i c u l t  o f  

e a ch  s e r i e s .  As d e s c r ib e d  i n  t h e  M ethods s e c t i o n ,  t h e i r  w r i t t e n  

r a t i o n a l e s  w ere  c l a s s i f i e d  by two in d e p e n d e n t  o b s e r v e r s  a s  " a p p ro 

p r i a t e , " " in a p p r o p r i a t e , "  " g u e ss "  o r  "no re s p o n s e "  b a se d  on F ig u re  6
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c o r re s p o n d e n c e  w ith  th e  c o r r e c t  s o l u t i o n  s t r a t e g y  f o r  e a c h  o f  t h e s e  

p ro b lem s and  t h e i r  s e l f  r e p o r t s  ( i . e . ,  " I  g u e s s e d " ) .  I n t e r o b s e r v e r  

ag re e m e n t s c o r e s  f o r  th e  in d e p e n d e n t c l a s s i f i c a t i o n  o f  th e s e  r e p o r t s  

was 87.49% w ith  a  ra n g e  o f  83.33% t o  93.33% . The r e s u l t s  o f  t h i s  

a n a ly s i s  a r e  p r e s e n te d  i n  F ig u re  8 and  i n  T a b le s  16 th ro u g h  19 .

As can  be s e e n  i n  F ig u re  8 , th e  e x p e r im e n ta l  g ro u p s  o b ta in e d  

more c o r r e c t  an sw ers  th a n  th e  c o n t r o l  g ro u p  on t h i s  s e t  o f  p ro b lem s 

w i th  t h e  RGB g ro u p  s c o r in g  h i g h e s t  (64% ), fo l lo w e d  by  t h e  CSB g ro u p  

(63.64% ) and  th e  CSB + RGB g ro u p  (5 6 .3 7 % ). The c o n t r o l  g ro u p , on th e  

o t h e r  h an d , o b ta in e d  o n ly  46.67% o f  c o r r e c t  a n s w e rs .  In  s p i t e  o f  th e  

r e l a t i v e l y  p o o r  p e r fo rm a n c e  a c c u ra c y  o f  th e  c o n t r o l  g ro u p , t h i s  g ro u p  

a t t a i n e d  t h e  h i g h e s t  a c c u ra c y  w ith  r e s p e c t  t o  t h e i r  w r i t t e n  e x p la n a 

t i o n  o f  th e  r u l e s  by w h ich  e a c h  p ro b lem  c o u ld  b e  s o lv e d  (49.99%  c o r 

r e c t  r u l e s ) .  I r o n i c a l l y ,  th e  a c c u ra c y  o f  t h e i r  r u l e  d e r i v a t i o n  

e x c eed e d  th e  a c c u ra c y  o f  t h e i r  a n s w e rs .  The RGB g ro u p  c o r r e c t l y  

i d e n t i f i e d  r u l e s  f o r  44% o f  t h e  p ro b lem s w h ereas  t h e  CSB + RGB g ro u p  

o b ta in e d  41.81% and  th e  CSB g ro u p  o b ta in e d  25.45% .

E v a lu a t io n  o f  t h e  E x p e r im e n ta l  C o n t in g e n c ie s

A s e t  o f  q u e s t io n s  r e g a r d in g  th e  i n t e g r i t y  o f  th e  e x p e r im e n ta l  

c o n t in g e n c ie s  was a l s o  in c lu d e d  i n  t h e  q u e s t i o n n a i r e  t h a t  a l l  th e  

s u b j e c t s  an sw ered  a t  th e  end  o f  th e  e x p e r im e n t .  T h e re  w ere  f o u r  

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

t i o n s  o f  th e  e ;q > e rim e n ta l c o n t in g e n c ie s  ( s e e  A ppend ix  H ). The d a ta  

from  t h e s e  q u e s t i o n n a i r e s  a r e  sum m arized  below  f o r  e a c h  one o f  t h e  

g ro u p s .
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peroenrage

Control RGB CSB C8B44GB

Correct answers ES3 Appropriate rules

F ig u r e  8 .  P a t t e r n  o f  R esp o n d in g  t o  t h e  L a s t  P ro b lem s o f  E ach S e r i e s  
o f  t h e  Raven M o d if ie d  T e s t .  P e rc e n ta g e  o f  C o r r e c t  
A nsw ers an d  A p p ro p r ia te  R u le s  A c ro ss  G ro u p s .

C o n tin g e n c y -S h a p e d  B e h a v io r  G roup

A c co rd in g  t o  r e p o r t s  o f  t h e  s u b j e c t s  i n  t h e  CSB g ro u p , th e  

fe e d b a c k  a b o u t  t h e  a c c u ra c y  o f  t h e i r  an sw e rs  was n o t  u t i l i z e d  co n 

s i s t e n t l y .  F o r ex am p le , o n ly  45.45% o f  t h e  s u b j e c t s  i n  t h i s  g ro u p  

r e p o r t e d  t h a t  th e y  "a lw ay s"  u t i l i z e d  th e  fe e d b a c k ,  18.18% r e p o r te d  

t h a t  th e y  " u s u a l ly "  d id  i t ,  18.18% r e p o r t e d  t h a t  th e y  d id  i t  "som e

t i m e s , "  and  f i n a l l y ,  18.18% g ave no a n s w e r , i n  r e l a t i o n  t o  th e  

u n d e r s ta n d in g  o f  t h e i r  m is ta k e s ,  36.36% r e p o r t e d  t h a t  th e y  "a lw ay s"  

t r i e d  t o  u n d e r s ta n d  why t h e i r  an sw e r was w rong a f t e r  th e y  h ad  r e 

c e iv e d  t h e  fe e d b a c k  a b o u t  t h e  c o r r e c tn e s s  o f  t h e i r  a n sw e rs ;  18.18%
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r e p o r te d  t h a t  th e y  " u s u a l ly ” t r i e d  t o  u n d e r s ta n d  t h e i r  m is ta k e s ,  

18.18% " s o m e tim e s ,” 9.09% " r a r e l y , "  an d  18.18% g av e  no a n s w e r .

O th e r  v a r i a b l e s  in c lu d e d  i n  t h i s  q u e s t i o n n a i r e  w e re : how h e lp 

f u l  t h e  fe e d b a c k  w as, t h e i r  p r e f e r e n c e  f o r  t h e  u s e  o f  fe e d b a c k  and  i f  

th e y  w ish  t o  h av e  r e c e iv e d  i n s t r u c t i o n s  t o  f a c i l i t a t e  t h e i r  p e r fo rm 

a n c e  i n  t h e  t e s t .  Of t h e  s u b j e c t s ,  18.18% r e p o r t e d  t h a t  t h e  fe e d b a c k  

was v e ry  h e l p f u l ;  36.36% g ave 4 o f  5 p o i n t s  i n  a  L i k e r t - l i k e  s c a l e  t o  

i n d i c a t e  how h e l p f u l  was t h e  fe e d b a c k ; 18.18% g av e  3 o f  5 p o i n t s ,  

9.09% g av e  2 o f  5 p o i n t s ,  an d  18.18% g ave no a n s w e r . F i n a l l y ,  54.54% 

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

p e rfo rm a n c e  d u r in g  th e  e x p e r im e n t ,  18.18% s a i d  t h a t  th e y  d id  n o t  w ish  

t o  h av e  r e c e iv e d  i n s t r u c t i o n s  and  27.27% g av e  no r e s p o n s e .

T a b le  16

P a t t e r n  o f  R espond ing  f o r  S u b je c t s  i n  t h e  
C o n tin g e n cy -S h ap e d  Group

Item

Type o f  Answer C l a s s i f i c a t i o n o f  Answers

R ig h t Wrong A pp. R ule In a p p .  R u le G uess No R esponse

A 13 7 4 1 5 3 2

8 13 8 3 4 3 2 2

C 13 8 3 5 1 3 2

0 13 7 4 2 4 3 2

E 13 5 6 2 5 2 2

X % 6 3 .6 4 5 4 .5 5 2 5 .4 5 3 2 .7 2 2 3 .6 3  1 8 .6 8

n  = 11
I n t e r o b s e r v e r  a g re e m e n t: 2 8 /3 0  = 93.33%
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Table 17

P a t t e r n  o f  R esp o n d in g  f o r  S i ib je c ts  i n  t h e  
R u le -G o v ern ed  B eh av io r

Item

^ p e  o f  Answer C l a s s i f i c a t i o n o f  Answers

R ig h t Wrong App. R ule In a p p . R ule G uess No R esponse

A 13 8 2 6 1 3 0

B 13 6 4 4 3 3 0

C 13 4 6 3 3 4 0

D 13 6 4 4 3 3 0

E 13 8 2 5 4 1 0

X % 64 36 44 28 28 0

^  ■ 10
I n t e r o b s e r v e r  a g re e m e n t: 2 5 /3 0  = 83.33%

R u le-G o v ern ed  B e h a v io r  G roup

A s i m i l a r  a n a ly s i s  o f  t h e  p a t t e r n  o f  re s p o n d in g  o f  t h e  RGB g ro u p  

i n d i c a t e s  t h a t  100% o f  t h e  s u b j e c t s  r e p o r te d  t h a t  th e y  u n d e r s to o d  th e  

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

mance i n  t h e  t e s t .  In  r e l a t i o n  t o  th e  u t i l i z a t i o n  o f  th e s e  i n s t r u c 

t i o n s ,  10% r e p o r t e d  t h a t  th e y  "a lw ay s"  u se d  t h e  i n s t r u c t i o n s  d u r in g  

th e  e x p e r im e n t ,  50% r e p o r t e d  t h a t  th e y  " u s u a l ly "  u t i l i z e d  th em , and  

40% s a i d  t h a t  th e y  "so m etim es"  u se d  th em . Twenty p e r c e n t  o f  t h e  

s u b j e c t s  c o n s id e r e d  t h a t  th e  i n s t r u c t i o n s  w ere v e ry  h e l p f u l  d u r in g  

t h e  t e s t  (5  o u t  o f  5 p o i n t s  i n  a  L i k e r t - l i k e  s c a l e ) ,  30% g av e  4 o f  5 

p o i n t s  i n  t h i s  s c a l e ,  30% s a i d  t h a t  th e y  w ould h av e  p r e f e r r e d  n o t  t o
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u s e  them , and  40% r e p o r t e d  no p r e f e r e n c e  a t  a l l .  F i n a l l y ,  100% o f  

th e  s u b j e c t s  i n  t h i s  g ro u p  r e p o r te d  t h a t  th e y  w ould h av e  p r e f e r r e d  t o  

r e c e iv e  fe e d b a c k  a b o u t  t h e  c o r r e c tn e s s  o f  t h e i r  an sw e rs  d u r in g  th e  

e x p e r im e n t .

Tad) l e  18

P a t t e r n  o f  R esp o n d in g  f o r  S u b je c ts  
i n  t h e  C o n t r o l  Group

Item

Type o f  Answer C l a s s i f i c a t i o n o f  Answers

R ig h t Wrong A pp. R ule In a p p . R ule G uess NO R esponse

A 13 6 6 9 2 0 1

B 13 3 9 2 8 2 0

C 13 8 4 7 2 3 0

0 13 6 6 7 1 4 0

E 13 5 7 5 5 2 0

X % 4 6 .6 7 5 8 .3 3 4 9 .9 9 2 9 .9 9 1 8 .3 3 1 .67

n -  12
I n t e r o b s e r v e r  a g re e m e n t: 2 6 /3 0  = 86.66%

C o n t r o l  G roup

The r e s u l t s  o f  th e  c o n t r o l  g ro u p  i n d i c a t e  t h a t  33.33% o f  th e  

s u b j e c t s  r e p o r t e d  t h a t  t h e  s im p le  r e p e t i t i o n  o f  th e  t e s t  d u r in g  th e  

e x p e r im e n t was h e l p f u l ,  41.67%  s a i d  t h a t  t h e  r e p e t i t i o n  was n o t  

h e l p f u l ,  and  25% r e p o r te d  a  n e u t r a l  o p in io n .  In  a d d i t i o n ,  83.33%  o f  

t h e  s u b j e c t s  i n  t h i s  g ro u p  r e p o r te d  t h a t  th e y  w ould h av e  p r e f e r r e d  t o  

r e c e iv e  i n s t r u c t i o n s  t o  f a c i l i t a t e  t h e i r  p e rfo rm a n c e  d u r in g  th e  t e s t .
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an d  o n ly  16.67% d id  n o t  e x p r e s s  su ch  a  p r e f e r e n c e .  F i n a l l y ,  91.67%  

r e p o r te d  t h a t  th e y  w ould h av e  p r e f e r r e d  t o  r e c e iv e  fe e d b a c k  a b o u t  th e  

c o r r e c tn e s s  o f  t h e i r  an sw e rs  d u r in g  th e  e x p e r im e n t ,  and  o n ly  8.33% 

r e p o r t e d  no w ish  t o  h av e  r e c e iv e d  t h e  fe e d b a c k .

T a b le  19

P a t t e r n  o f  R espond ing  f o r  S u b je c ts  
i n  t h e  CSB an d  RGB Group

Item

Type o f  Answer C l a s s i f i c a t i o n o f  Answ ers

R ig h t Wrong A pp. R ule In a p p . R u le G uess NO R esponse

A 13 6 5 6 2 3 0

B 13 7 4 3 5 3 0

C 13 7 4 6 2 3 0

D 13 7 4 5 3 3 0

E 13 4 7 '3 . 5 3 0

X % 5 6 .3 7 4 3 .6 3 41 .81 3 0 .9 2 2 7 .2 7 0

n_ ■ 11
I n t e r o b s e r v e r  a g re e m e n t: 2 6 /3 0  » 86.66%

CSB + RGB Group

F i n a l l y ,  th e  r e s u l t s  o f  t h e  CSB + RGB g ro u p  i n d i c a t e  t h a t  45.44% 

o f  t h e  s u b j e c t s  r e p o r te d  t h a t  th e y  "a lw ay s"  u t i l i z e d  th e  fe e d b a c k  

d u r in g  t h e  e x p e r im e n t,  27.27% s a i d  t h a t  th e y  " u s u a l ly "  u s e d  t h e  

fe e d b a c k , and  9.09%  r e p o r t e d  t h a t  th e y  "som etim es"  u s e d  i t ,  9.09% 

" r a r e l y "  u s e  i t  and  f i n a l l y ,  9.09% " n e v e r"  u se d  i t .  In  r e l a t i o n  t o  

t h e i r  u n d e r s ta n d in g  o f  t h e  m is ta k e s  th e y  made d u r in g  th e  e x p e r im e n t.
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45.45%  r e p o r t e d  t h a t  th e y  "a lw ay s"  t r i e d  t o  u n d e r s ta n d  why th e y  w ere 

w rong , 36.36% s a i d  t h a t  th e y  t r i e d  t o  " u s u a l ly "  u n d e r s ta n d  t h e i r  

m is ta k e s ,  9.09%  "so m e tim es"  t r i e d  t o  u n d e r s ta n d  t h e i r  m is ta k e s ,  and 

9.09% " r a r e l y "  t r i e d  t o  d o  i t .  I n  a d d i t i o n ,  36.36% r e p o r te d  t h a t  th e  

fe e d b a c k  was v e ry  h e l p f u l  (5  o u t  o f  5 p o i n t s  i n  a  L i k e r t - l i k e  s c a l e ) ,

36.36% g av e  4 o f  5 p o i n t s  i n  t h a t  s c a l e ,  18.18% g av e  3 p o in t s  i n  th e

s c a l e ,  an d  9.09%  g av e  o n ly  2 p o i n t s  i n  t h e  s c a l e .  I n t e r e s t i n g l y  

en o u g h , 90.90%  o f  t h e  s u b j e c t s  r e p o r t e d  t h a t  th e y  p r e f e r r e d  t o  h av e  

fe e d b a c k  d u r in g  th e  e x p e r im e n t ,  and  o n ly  9.09% d id  n o t  r e p o r t  su c h  

p r e f e r e n c e .

A d d i t io n a l  in f o r m a t io n  r e p o r t e d  by t h e  s u b j e c t s  o f  t h e  CSB + RGB 

g ro u p  i n d i c a t e s  t h a t  100% o f  t h e  s u b j e c t s  u n d e r s to o d  th e  i n s t r u c t i o n s  

t h a t  th e y  r e c e iv e d  t o  f a c i l i t a t e  t h e i r  p e r fo rm a n c e  d u r in g  t h e  t e s t .

Two o f  t h e  s u b j e c t s ,  18.18% , r e p o r te d  t h a t  th e y  "a lw ay s"  u t i l i z e d  

th o s e  i n s t r u c t i o n s  d u r in g  t h e  e x p e r im e n t ,  54.54% s a i d  t h a t  th e y  

" u s u a l ly "  u se d  them , and  2 7 .2 7  r e p o r te d  t h a t  th e y  " r a r e l y "  u sed  th e  

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

18.18% r e p o r t e d  t h a t  th e y  w ere  v e ry  h e l p f u l ,  45.45% gave 4 o f  5

p o i n t s  i n  t h e  L i k e r t - l i k e  s c a l e  t h e  a s s e s s  t h i s  v a r i a b l e ,  18.18% gave

3 o f  t h e  5 p o i n t s ,  an d  18.18% g ave o n ly  2 p o in t s  i n  t h i s  s c a l e .

F i n a l l y ,  81.82%  o f  t h e  s u b j e c t s  o f  t h i s  g ro u p  r e p o r te d  t h a t  th e y  

p r e f e r r e d  t o  r e c e iv e  th e  i n s t r u c t i o n s  d u r in g  th e  e x p e r im e n t ,  and  o n ly  

18.18% d i d  n o t  r e p o r t  s u c h  p r e f e r e n c e .
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The r e s u l t s  i n d i c a t e  t h a t  t h e r e  w ere no s i g n i f i c a n t  d i f f e r e n c e s  

be tw een  t h e  c o n t in g e n c y -s h a p e d  b e h a v io r  g ro u p  (CSB), t h e  c u le - g o v -  

e rn e d  b e h a v io r  g ro u p  (RGB), th e  c o n t r o l  g ro u p  and  th e  c o n t in g e n c y 

sh ap e d  an d  ru le - g o v e rn e d  g ro u p  (CSB + RGB) i n  any  o f  t h e  t h r e e  d ep e n 

d e n t  v a r i a b l e s :  sp e e d  o f  a c q u i s i t i o n  o f  com plex s k i l l s  t h a t  a r e

r e q u i r e d  t o  a d e q u a te ly  s o lv e  t h e  p ro b lem s o f  t h e  M o d if ie d  Raven T e s t ,  

th e  g e n e r a l i z a t i o n  o f  th o s e  s k i l l s  t o  n o v e l  p ro b lem s o f  t h e  same 

t e s t ,  and  t h e  m a in ten an c e  o f  th o s e  s k i l l s .  T h is  means t h a t  a t  l e a s t  

w i th  th e  p a r t i c u l a r  s u b j e c t s  and  ty p e  o f  p ro b lem s s t u d i e d  i n  t h i s  

r e s e a r c h ,  t h e  t r a i n i n g  c o n t in g e n c ie s  u n d e r  w h ich  s u b j e c t s  o p e r a te d  

w ere  e q u a l ly  e f f e c t i v e  i n  d e v e lo p in g  th e  b e h a v io r a l  s k i l l s  t h a t  a r e  

r e q u ir e d  t o  a d e q u a te ly  s o lv e  t h e  p ro b lem s o f  t h e  M o d if ie d  Raven T e s t .  

In  a d d i t i o n ,  th e  t r a i n i n g  c o n t in g e n c ie s  d id  n o t  d i f f e r  w ith  r e s p e c t  

t o  g e n e r a l i z a t i o n  o f  t h e  s k i l l s  t o  n o v e l  s t i m u l i  o f  t h e  M o d ified  

Raven T e s t  ( S e r ie s  E ) .  F i n a l l y ,  th e  t r a i n i n g  c o n t in g e n c ie s  w ere a l s o  

e q u a l ly  e f f e c t i v e  i n  m a in ta in in g  t h e  le a r n e d  s k i l l s .  T h ese  r e s u l t s  

a r e  n o t  c o n s i s t e n t  w i th  t h e  f in d in g s  o f  P e te r s o n  (1 9 8 0 /1 9 8 1 ) , Ozuzu 

(1 9 8 2 ) , D a n fo r th  (1 9 8 3 ) , an d  Vaughan (1985) who fo u n d  e v id e n c e  t h a t  

i n s t r u c t i o n s  f a c i l i t a t e d  le a r n in g  u s in g  th e  r e p e a te d  a c q u i s i t i o n  

p ro c e d u re  w ith  c h i l d r e n ,  b u t  t h a t  t h e  s u b j e c t s  w ere n o t  a b le  t o  

t r a n s f e r  th e  le a r n in g  t o  new c o n d i t i o n s .  M oreo v er, t h e  r e s u l t s  

c o n t r a s t  w i th  P e re z  and  P e r e i r a  (1987) who fo u n d  e v id e n c e  t h a t

47
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ru le -g o v e rn e d  b e h a v io r  was m ore e f f e c t i v e  th a n  c o n tin g e n c y -s h a p e d  

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

c h i l d r e n .

S k in n e r  (1969) c la im e d  t h a t  "Even f ra g m e n ta ry  d e s c r i p t i o n s  o f  

c o n t in g e n c ie s  sp e e d  th e  a c q u i s i t i o n  o f  e f f e c t i v e  t e r m i n a l  b e h a v io r ,  

h e lp  t o  m a in ta in  t h e  b e h a v io r  o v e r  a  p e r io d  o f  t im e "  ( p .  1 4 3 ). As a  

r e s u l t ,  my i n i t i a l  e x p e c t a t i o n  was t o  v e r i f y  t h a t  t h o s e  s u b j e c t s  who 

w ere  ex p o se d  t o  i n s t r u c t i o n s  (RGB g ro u p  and  CSB + RGB g ro u p ) w ould 

l e a r n  th e  p ro b le m -s o lv in g  s k i l l s  f a s t e r  th a n  th o s e  who r e c e iv e d  th e  

fe e d b a c k  a b o u t  t h e  c o r r e c tn e s s  o f  t h e i r  r e s p o n s e  t o  (CSB g ro u p ) and  

th o s e  who r e c e iv e d  n e i t h e r  fe e d b a c k  n o r  r u l e s  ( c o n t r o l  g ro u p ) .

The d is c r e p a n c y  b e tw e en  t h e  a c t u a l  r e s u l t s  o f  t h e  r e s e a r c h  and  

th e  i n i t i a l  e x p e c t a t i o n  o f  th e  r e s e a r c h e r  m ig h t be e x p la in e d  by th e  

f a c t  t h a t  t h e  s u b j e c t s  w ere  h ig h ly  v e r b a l  c o l l e g e  s t u d e n t s .  T h e re 

f o r e ,  i t  i s  s a f e  t o  assum e t h a t  a l l  o f  them  had  a  r e l a t i v e l y  long  

h i s t o r y  o f  p ro b le m -s o lv in g  b e h a v io r  w h ich  m ig h t h av e  f a c i l i t a t e d  t h e  

p e rfo rm a n c e  o f  th o s e  s u b j e c t s  who d id  n o t  r e c e iv e  i n s t r u c t i o n s  (CSB 

g ro u p  and  t h e  c o n t r o l  g ro u p )  w h ile  i n t e r f e r i n g  w ith  th o s e  who d id  

r e c e iv e  th o s e  i n s t r u c t i o n s  (RGB g ro u p  and  CSB + RGB g r o u p ) .  I n t e r 

e s t i n g l y  en o u g h , in fo rm a l  r e p o r t s  o f  t h e  p r o c to r s  who w orked w ith  th e  

RGB, CSB, and  th e  CSB + RGB g ro u p s  i n d i c a t e d  t h a t  some s u b j e c t s  w ere 

o v e r ly  c o n c e rn e d  ( s t r e s s e d )  w i th  m a tc h in g  t h e i r  r e s p o n s e s  t o  e i t h e r  

t h e  s t r a t e g i e s  o r  t o  th e  fe e d b a c k  ( o r  b o th )  t h a t  th e y  r e c e iv e d  d u r in g  

th e  t r a i n i n g  s e s s i o n s .  The p r o c to r s  who w orked  w i th  t h e  c o n t r o l  

g ro u p  d id  n o t  r e p o r t  su ch  c o n c e rn  an d  u s u a l l y  t h e  s u b j e c t s  o f  t h i s  

g ro u p  f i n i s h e d  b e f o r e  t h e  s u b j e c t s  o f  t h e  o t h e r  g ro u p s .  The above
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a ssu m p tio n  i s  a t  l e a s t  p a r t i a l l y  s u p p o r te d  by th e  f i n d i n g  t h a t  th e  

s u b j e c t s  i n  t h e  c o n t r o l  g ro u p  showed t h e  h i g h e s t  p e r c e n ta g e  o f  a p p ro 

p r i a t e  r u l e s  t o  a  s e t  o f  p ro b lem s draw n from  th e  l a s t  p ro b le m  o f  ea c h  

o f  t h e  s e r i e s  o f  t h e  M o d if ie d  Raven T e s t  ( s e e  F ig u re  8 ) .

In  a d d i t i o n ,  th e  d i s t i n c t i o n  be tw een  r u le - g o v e rn e d  b e h a v io r  and  

c o n tin g e n c y -s h a p e d  b e h a v io r  i s  v e ry  d i f f i c u l t  t o  e s t a b l i s h  w ith  

h ig h ly  v e r b a l  s u b j e c t s  b e c a u s e  th e y  a r e  a b l e  t o  g e n e r a te  s e l f - r u l e s  

o r  c o n t in g e n c y - s p e c i f y in g  s t i m u l i  (C a ta n ia  e t  a l . ,  1989) ev en  d u r in g  

th e  f i r s t  o c c u r re n c e  o f  a  p a r t i c u l a r  b e h a v io r .  To t h i s  e x t e n t ,  i t  

m ig h t w e l l  b e  t h e  c a s e  t h a t  su c h  a  d i s t i n c t i o n  c a n  n o t  be a p p l i e d  t o  

h ig h ly  v e r b a l  s u b j e c t s  who a r e  ex p o sed  t o  com plex s t im u lu s  d i s c r i m i n 

a t i o n s  i n  w h ich  th e y  have t o  a p p ly  c o n p le x  p r o b le m -s o lv in g  s k i l l s  

w h ich  m ig h t b e  s i m i l a r  to  th o s e  s k i l l s  th e y  a p p ly  t o  com plex  p ro b lem s 

in  t h e i r  l i v e s .  T hus, t h e  a u th o r  m ig h t h av e  g e n e r a te d  few  r e a l  

d i f f e r e n c e s  b e tw een  th e  g ro u p s  i n  s p i t e  o f  th e  b e s t  e f f o r t s  t o  do s o .

A r e l a t e d  e x p la n a t io n  c o n c e rn s  a  m e th o d o lo g ic a l  l i m i t a t i o n  o f  

t h e  s tu d y .  The i n t e g r i t y  o f  th e  in d e p e n d e n t  v a r i a b l e  ( P e te r s o n ,

Homer, s  W o n d e rlic h , 1982) c o u ld  n o t  be a s s u r e d  d u r in g  th e  r e s e a r c h  

i n  s p i t e  o f  th e  c e r t a i n t y  t h a t  t h e  s u b j e c t s  d id  make c o n t a c t  w i th  th e  

d i f f e r e n t  l e v e l  o f  t h e  in d e p e n d e n t  v a r i a b l e .  In  o t h e r  w o rd s , even  

th o u g h  100% o f  t h e  s u b j e c t s  who r e c e iv e d  th e  s e t  o f  i n s t r u c t i o n s  t o  

f a c i l i t a t e  p e r fo rm a n c e  r e p o r t e d  t h a t  th e y  u n d e r s to o d  them  an d  t h a t  

m ost o f  them  ch eck ed  th e  fe e d b a c k  a c c o rd in g  t o  th e  e x p e r im e n ta l  

d e s ig n ,  t h e r e  i s  no c o n c lu s iv e  e v id e n c e  t h a t  th e y  d i d  s o .  On th e  

c o n t r a r y ,  none o f  th e  g ro u p s  t h a t  w ere ex p o sed  t o  t h e  i n s t r u c t i o n s  

o b ta in e d  a t  l e a s t  50% o f  a p p r o p r i a t e  r u l e s  t o  th e  l a s t  p ro b lem  o f
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each of the series of the Modified Raven Test.

As i t  i s  t r u e  f o r  an y  s i n g l e  s tu d y ,  t h e  r e s u l t s  o f  t h i s  r e s e a r c h  

a r e  n o t  c o n c lu s iv e .  N e v e r th e le s s ,  th e  a u th o r  o b ta in e d  no e v id e n c e  

f o r  an y  a d v a n ta g e s  o f  RGB o v e r  CSB o r  w ith  r e s p e c t  t o  a  c o n t r o l  

g ro u p . As a  r e s u l t ,  i t  i s  im p o r ta n t  t o  p o i n t  o u t  t h a t  we sh o u ld  be 

c a u t io u s  w henever t h e  co m p a riso n  be tw een  ru le - g o v e rn e d  b e h a v io r  and  

c o n tin g e n c y -s h a p e d  b e h a v io r  a r i s e s .  I t  h a s  b een  shown t h a t  th e  

g e n e r a l i t y  o f  some o f  t h e  a d v a n ta g e s  (sp e e d  o f  a c q u i s i t i o n ,  g e n e r a l i 

z a t i o n ,  and  m a in te n a n c e  o f  b e h a v io r )  o f  RGB o v e r  CSB a r e  n o t  a b s o lu te  

an d  s h o u ld  b e  q u a l i f i e d  i n  te rm s  o f  t h e  ty p e  o f  b e h a v io r s  t o  w h ich  i t  

i s  a p p l i e d ,  e s p e c i a l l y  when d e a l in g  w i th  h ig h ly  v e r b a l  s u b j e c t s .

T h is  s tu d y  c o u ld  be  im p ro v ed  i n  s e v e r a l  w ay s. F o r i n s t a n c e ,  th e  

r e s e a r c h  c o u ld  b e  r e p l i c a t e d  u s in g  i n d i v id u a l  s e s s io n s  a s  opposed  to  

g ro u p  s e s s io n s  w h ich  w ould  i n c r e a s e  t h e  e x p e r im e n ta l  c o n t r o l .  In  

a d d i t i o n ,  th e  r e s e a r c h e r  c o u ld  a s s e s s  th e  s u b j e c t ' s  a b i l i t y  t o  a p p ly  

e a c h  r u l e  o r  s t r a t e g y  c o r r e c t l y  t o  a  s e t  o f  p ro b lem s p r i o r  t o  th e  

t r a i n i n g  s e s s i o n s .  T h is  w ould  a s s u r e  th e  i n t e g r i t y  o f  th e  in d e p e n 

d e n t  v a r i a b l e .  A n o th e r im provem ent w ould b e  t h e  u t i l i z a t i o n  o f  th e  

W e c h s le r  A d u lt  i n t e l l i g e n c e  S c a le  t o  a s s e s s  th e  i n t e l l e c t u a l  c a p a c i ty  

o f  t h e  s u b j e c t s  p r i o r  t o  t h e  e x p e r im e n t and  th e n  u s e  t h e  a s s e s s m e n t 

i n  a  c o v a r ia n c e  a n a l y s i s .  In  t h i s  w ay, th e  i n f lu e n c e  o f  i n t e l l e c t u a l  

c a p a c i ty  w ould  b e  u n d e r  s t a t i s t i c a l  c o n t r o l .  F i n a l l y ,  th e  p e r io d  o f  

t im e  t h a t  i t  ta k e s  t o  an sw e r th e  M o d ifie d  Raven T e s t  c o u ld  be u se d  a s  

an  a d d i t i o n a l  d e p e n d e n t v a r i a b l e  t o  d e te rm in e  i f  t h e r e  a r e  d i f f e r e n 

t i a l  e f f e c t s  o f  th e  e x p e r im e n ta l  c o n d i t io n s  i n  te rm s  o f  e f f i c i e n c y .

T h ere  a r e  s e v e r a l  p o t e n t i a l  a r e a s  f o r  fo l lo w -u p  r e s e a r c h .  F i r s t
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o f  a l l ,  a  r e p l i c a t i o n  o f  th e  s tu d y  c o u ld  be c o n d u c te d  w i th  y o u n g er 

s u b j e c t s  ( i . e . ,  j u n i o r  h ig h  s c h o o l  s t u d e n t s )  i n  o r d e r  t o  p a r t i a l l y  

c o n t r o l  th e  in f lu e n c e  o f  p r i o r  h i s t o r y  o f  p ro b le m -s o lv in g  b e h a v io r .

In  a d d i t i o n ,  r e s e a r c h  s h o u ld  b e  co n d u c te d  w ith  a  w ide  ra n g e  o f  b e 

h a v io r  (b o th  v e r b a l  and  n o n v e rb a l)  and  s u b j e c t s ,  i n c lu d in g  h ig h ly  

v e r b a l  s u b j e c t s ,  t o  d e te rm in e  w h e th e r  t h e r e  a r e  any  d i f f e r e n c e s  

betw een  ru le -g o v e rn e d  b e h a v io r  and  c o n tin g e n c y -s h a p e d  b e h a v io r  and  

t h e  c o n d i t io n s  u n d e r  w h ich  su ch  d i f f e r e n c e s  o c c u r .  In  p a r t i c u l a r ,  

r e s e a r c h  w ould  h av e  t o  be d e v e lo p e d  t o  d e te rm in e  u n d e r  w h a t c o n d i

t i o n s  RGB i s  a c t u a l l y  m ore e f f e c t i v e  th a n  CSB i n  te rm s  o f  sp e e d  o f  

a c q u i s i t i o n ,  g e n e r a l i z a t i o n  and  m a in ten an c e  o f  b e h a v io r .  I t  w i l l  be 

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

w h ich  b o th  RGB and CSB a r e  a b l e  to  m a in ta in  b e h a v io r a l  ch an g es  

th ro u g h  t i m .  F o r i n s t a n c e ,  w hat w ould h appen  i f  t h e  s u b j e c t s  a r e  

t a u g h t  a  s p e c i f i c  s k i l l  an d  th e n  th e y  a r e  a s s e s s e d  1 , 2 , and  3 

w eeks/m on ths a f t e r  w i th o u t  any  p r a c t i c e  i n  b e tw een ?  Would RGB be 

more e f f e c t i v e  th a n  CSB? F i n a l l y ,  i t  w ould be i n t e r e s t i n g  t o  s e e  i f  

t h e r e  a r e  s i g n i f i c a n t  d i f f e r e n c e s  be tw een  d i f f e r e n t  ty p e s  o f  i n s t r u c 

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

( P o l in g ,  S c h l in g e r ,  St a r i n ,  s  B la k e ly ,  1 9 9 0 ).
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H um anSubjacttintiltutlonalRaviaw B oard l ; j  Kalamaioo.Michigan49008-3899

W este r n  MicmoAN UNiVERSiTV

Data: January 22, 1992

To: Ronald Ramirez-Henderson

From: Maty Anne Bunda, Chair

Re: HSIRB Project Number 91-11-11

This letter will serve as confirmation that your research protocol, "Contlngensy- 
shaped behavior and rule governed behavior; a comparison in terms of speed of 
acquisition, generalization and maintenance” has been aboroved after expedited 
review by a subcommittee of the HSIRB. The conditions and duration of this 
approval are specified in the Policies of Western Michigan University. You may 
now begin to implement the research as described in the approval application.

You must seek reapproval fbr any change In this design. You must also seek 
reapproval if the project extends beyond the termination date.

The Board wishes you success In the pursuit of your research goals, 

xc: Fuqua, Psychology

Approval Termination: January 22, 1993
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INFORMED CONSENT.
Description of the Project and your Involvement.

This experiment has been design to compare the 
effectiveness of three different strategies to facilitate the 
acquisition, generalization and maintenance of complex problem solving skills or abstract thinking. It is conducted 
by Ronald Ramirez-Henderson as a partial requirement for his Ph.D. in Clinical Psychology.

You will be asked to solve a series of non-verbal 
problems. Some of the participants will be given one of three 
different types of training on these tasks prior of a retest to your problem solving skills. Some of the participants will 
receive no additional training but will nevertheless repeat 
their performance of the problem solving test.

This research involves neither physical nor psychological 
risk since the instruments that will be used are not invasive 
and the procedure represents minimal stress. There will be 
only four sessions of work, each one of them lasting 
^approximately one hour. There is going to be either two or 
three days between sessions. After the four sessions, there 
will be a lottery which will include four cash prizes. First 
prize will be $50. Two second prizes, of $20 will be awarded 
and the third prize will be $10.

For those who complete all four sessions of this experiment, you will receive one ticket for entry into the 
lottery drawing for every five correct answers during each of 
the sessions. If you withdraw from the experiment prior to 
the completion of all four sessions, you forfeit your 
eligibility for the lottery.

Any information obtained in this study will be 
confidential. The data will be stored in a locked file 
cabinet accessible only by the researcher and his academic 
advisor,. Dr. Wayne Fuqua. Furthermore, you will be given a 
unique code so that your name can not be attached to 
performance on the test without access to the code sheet. As 
is true for all dissertations, these results will be 
published. Results will be presented in such a manner that it 
is impossible to identify the individuals whose results are 
presented. After the research is finished, all the 
information that can be used to identify the subjects will be destroyed.

If you have any questions, please feel free to ask. You
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ara free to withdraw from this study at any time without 
affecting your relationship with Western Michigan University 
or the Psychology Department. Your participation will have no 
bearing on your Pay.100 Introduction to Psychology final 
grade.

Questions or complaints regarding this research or your 
rights may be directed to Dr. Wayne Fuqua at 387-4474. If the 
solution is unsatisfactory, you may contact Dr. Richard 
Tsegaye-Spates, Chairman of Psychology Department, at 387- 4500.

We hope that you will find participating in the study 
exceedingly interesting and enjoyable.
YOUR CONSENT.

Please read and sign the following statement if you wish 
to participate in this experiment.

The project in which I am about to participate has been 
explain to me and all of my questions have been answered 
satisfactorily. I voluntarily agree to participate in this 
project. I understand that I can withdraw from the project at 
any time and that I can decline to participate in any of it or 
decline to answer any questions without prejudice to me.

Name (print) Signature Date Time

Signature of Investigator Date Time
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Campbell Thomson & McLaughlin Limited swMid,i,y.p,i,uim*on.smiihi,mi„d
AUTHOar AOBNTS

31 N iw in g iM  O rtin . London N i t  tPUIRogioiOfOd Offiool Ttlophono OI1-}4t 21)1 Poi 07VK3 I3H
via FAX 616 3Vb 73S9

Mr Ronald Ramirez-Handarson,1521 Ojlbwa Trail,Kalamazoo,Ml 49006,USA. 13 March 1992

Dear Mr Ramircz-Hcndarson,
Thank you for your fax of 28th February.
1 can now give you perniasion to use a modified form of the Haven standard and Advanced Progressive Matrices to test not more than fifty subjecta in connection with your dissertation subject to the following conditions:-

1) that each item must be used in your test exactly as it is 
originally printed in the current edition of the relevant test booklet.
2) that before your use of the Matrices a fee of $50 must be paid in us dollars into account number 4505020174510 at tho Clydesdale Bank pic, 57 Queen Street, Glasgow ci 3£R, Scotland.
3) that a copy of your dissertation relating to your application of the Haven Progressive Matrices is, when it is available, senC to me for tho copyright owners, and that you will allow publication of any relevant passages in the Manual to the Raven Progressive Matrices, subject to full acknowledgement being given.
4) that all rights in the Haven Progressive Matrices, other than those specifically granted in this letter are reserved by the copyright owners.

. Separate author consent is not required.
1 shall look forward to having confirmation of your acceptance of those terms, and to hearing that you have remitted the fee mentioned above.

YoufSLsfhderely,

John He.
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Table No. 20. 
Organisation of the Modified Raven Test.

Item A B C D B

1 A 2 A 4 A 6 A 8 A 10

2 B 8 B 6 B 4 B 2 A 12

3 B 10 B 12 C 2 C 4 C 6

4 D 4 ' D 2 C 12 C 10 C 8

S D 6 D 8 D 10 D 12 E 2

6 B 12 B 10 B 8 B 6 B 4

7 1 2 3 4 5

10 9 8 7 6

9 11 12 13 14 IS

10 20 19 18 17 16

11 21 22 23 24 25

12 30 29 28 27 26

13 31 32 33 34 35

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



A ppendix E 

Sam ple o f  Raven T e s t  P rob lem s

62

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



63

C13

o
0

o
o
o

#e

8

0 \ \ 0 \
0

•  ) • ) 0 )
O

O

e
e
e

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



64

D13

c > w ) » )

5

)
6

F - . )

7

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



A ppendix  F 

G e n e ra l  T e s t  I n s t r u c t i o n s

65

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



66

GENERAL INSTRUCTIONS

For this test you will be given an Answer Sheet, on which 
to write all your answers, and a Test Booklet. No marks are 
to be made in the Test Booklets.

Look at your Answer Sheet. Please, fill in the 
particulars at the top of the page. Remember, all your 
answers will be made on the answer sheet. Don't mark the 
Booklet in any way.

Put your answer sheet besides your book.
This is a test of observation and clear thinking in which 

you have to solve complex problems. At the top part of each 
problem, there is a pattern with a piece cut out of it. Look 
at the pattern, think what the missing piece must be like to 
complete the pattern correctly, both along and down, and then find the right alternative out of the six/eight pieces shown 
below. Only one of theses alternatives is perfectly correct. 
Once you have found the solution to a problem enter it against 
the number of the problem on your answer sheet. Once you have 
moved to a new problem, you are not allowed to go back to 
previous problems and change your answers.

By way of illustration, consider the following example. 
After reviewing the top pattern, you are to select the one piece from the six options that complete the pattern. If this were a problem in the test, you would record the number of you 
answer on the Answer Sheet.

— r
111 i"

m m u D

If you selected piece I 4, you were right. The correct
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*naw#p is number 4 That is the only piece that follows the 
general pattern (along and down) of the matrix. It has four 
vertical lines and three horizontal lines.

This is not a timed test. Take your time to carefully 
analyze each problem. It should take approximately one hour 
to answer all the problems.

Please do your best to identify the correct answers. If 
you are not sure of the correct answer, you may guess the answer. There is no penalty for guessing. If you make a 
mistake and want to change your answer, raise a hand and one 
of the proctors will give you and eraser.

If you have any questions don't hesitate to ask. 
Questions will not be allowed once the test has begun.
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Information to facilitate test performance.
1. Be sure to analyze the whole pattern before you decide 
which of the alternatives is the best solution to the problem. 
In doing so, study the horizontal. vertical. and diagonal 
relationships among the designs of the matrix. In some cases 
the logic applies to only one of the previous orientations. 
In others, you might have to study more than one orientation to find the solution.
2. In some cases think of the matrix as piece of ceramic. To 
determine the next figure in the pattern, imagine how the 
overall pattern would be continued through the missing piece.

O s

^ » Q I D

Correct answer: 4 
horizontal lines. It has four vertical lines and three

3. In some cases a quantitative increment or decrement in an 
attribute such as size, position, or number occurs across rows 
or down columns.

Correct answer: 3 The number of black squares in the top of 
each row increases by one from column to column. The number 
of black squares along the left remains constant within a row, 
but changes between rows from three to two to one.
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4. There will be cases where details from a figure from one 
column or row are added to or subtracted from the second figure to produce the third.

Correct answer: 8 The dark part of the figure in column one 
is added to the dark part of the figure in column two to 
obtain the figure in the third column.
S. In some cases it can be helpful to consider that the 
details of the designs are either positive or negative 
numbers, so that you can perform basic algebraic operations 
such as addition or substraction.

Correct answer: 3 This an example of addition of the number 
of diamonds in column one and two to yield the number of 
diamonds in column three.
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6. Th«r« #r# c«s«s in which a detail such as size, position, 
orientation or number is the same throughout a row, but changes down a column.

Correct answer: 2 The critical element is the orientation of 
the designs with the third row having a diagonal orientation 
with the high end of the figure on the left (see figure 8 in third row).
7. In some cases a mirror placed either vertically or 
horizontally in the middle of the matrix yields the correct 
answer which is a mirror image of the figure in the opposing column or row.

0 <►d D

S ) É ) [ ± )

Correct answer: 3 The figure of the second column is a mirror 
image of the first column.
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8. There are eases in which the same value (such as size, 
position, design, orientation or number) occurs throughout a 
row, but changes down a column.

Correct answer: 5 The geometrical design is
throughout the row, but changes down the columns.

constant

9. Finally, in some cases three values or characteristics of 
the design (such as figure type, size, orientation, number or 
position) are distributed through a row.

Correct .answer: 6 There are three internal designs in the 
rectangles. Each of these three internal designs is 
represented in each row. In some cases this rule applies only 
to rows, in other cases, only to columns and sometimes to both 
rows and columns.
H5IE1

As you will see, in some cases you can utilize more than 
one of these strategies. In other, however, one of them will 
be enough to find the right solution.
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Questionnaire for Control group.
Please-give a brief answer to the following questions.

1) Please go back to the problem A 13, which one is the 
correct answer? What was your rationale for choosing that response?

2) Please go back to the problem B 13, which one is the 
correct answer? What was your rationale for choosing that response?

3) Please go back to the problem C 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

4) Please go back to the problem D 13, which one is the correct answer? What was your rationale for choosing thatresponse?

5) Please go back to the problem E 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

6) Would you have preferred getting feedback about the 
correctness of your responses during the different sessions? Explain, please.
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7) Would you havo preferred getting special information about 
strategies that could have facilitated your test performance 
during the tests? Explain, please.

8) Do you think that repetition of the test helped you to 
improve your performance in the test? Explain, please.
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Questionnaire for the CSB group.
Please oive a brief answer to the following questions,

1) Please go back to the problem A 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

2) Please go back to the problem B 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

3) Please go back to the problem C 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

4) Please go back to the problem D 13, which one is the correct answer? What was your rationale for choosing that 
response?

5) Please go back to the problem E 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

6) How often did you look for the feedback about 
correctness of your response?

the

X---
never

-X----
rarely sometimes

— X ----------

usually
--X
always
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7) How often did you try to understand why your rationale was 
wrong when you did not choose the right answer?
X-------- X----------- X— ......... X— ............X
never rarely sometimes usually always

8) How helpful was the feedback you received during the test? 
X---------- X--------- X------------ X - - ......... X

not helpful very helpful
9} Would you have preferred not getting feedback about the 
correctness of your responses during the sessions? Explain, 
please.

10) Would you have preferred getting special information about 
strategies that could have facilitated your test performance during the tests? Explain, please.
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Questionnaire for the CSB+RGB group.
Please oive a brief answer to the folLowina_oue&tiona^

1) Please go back to the problem A 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

2) Please go back to the problem B 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

3) Please go back to the problem C 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

4) Please go back to the problem D 13, which one is the correct answer? What was your rationale for choosing that 
response?

5) Please go back to the problem E 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

6) How often did you look for the feedback about the 
correctness of your response?
X---

never
-X----
rarely sometimes

— X---------

usually
— X 

always
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7) How often did you try to understand why your rationale was 
wrong when you did not choose the right answer?
X........ X............X........... X............. X

never rarely sometimes usually always

8) How helpful was the feedback you received during the test? 
X---------- X--------- X-------- ----X............. X
not helpful very helpful
9) Would you have preferred not getting feedback about the 
correctness of your responses during the sessions? Explain, 
please.

%

10) Were you able to understand the information about 
strategies to facilitate your performance in the test?
Yes----- No------
11} How often did you use those strategies?
X........ X— ......... X........... X............. X
never rarely sometimes usually always
12) How helpful were the strategies?
X........ X............X........... X.............. X
not helpful very helpful
13) Would you have preferred not getting special information 
about strategies that could have facilitated your test 
performance during the tests? Explain, please.
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Questionnaire for the RGB group.
Please oive a brief answer to the following questions..

1) Please go back to the problem A 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

2) Please go back to the problem B 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

3) Please go back to the problem C 13, which one is the 
correct answer? What was your rationale for choosing that
responsej

4) Please go back to the problem D 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

5) Please go back to the problem E 13, which one is the 
correct answer? What was your rationale for choosing that 
response?

6) Were you able to understand the information about 
strategies to facilitate your performance in the test?
Yes- No-
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7) How often did you use those strategies? 
X--------- X---------- X............X---

never rarely sometimes usually
8) How helpful were the strategies?
X......... X---------- X............X---

not helpful

always

very helpful
9) Would you have preferred not getting special information 
about strategies that could have facilitated your test 
performance during the tests? Explain, please.

10) Would you have preferred getting feedback about the 
correctness of your responses throughout the tests? Explain, 
please.
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ANSWER SHEET No. 1

Nam# : 
S#x : -  

* 4 * : -

S o c ia l  S # c . N u m .( la s t  6 d i b i t s ) :

A cadem ic l e v e l :  

D a te :— — —

«  ! «a *C *0 «E
I
i * i «1 *1

. a j 1
1 «2 *2 «2 «2

” ! «3 «3 *3 *3

«4 «4 «4 «4

■»! 1 : «5 *S «S 45

« 1  1 «6 1
1 «6 *6 «6

.

TOTAL SCORE:
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ANSWER SHEET No. 2 

L « s t  S ix  d i g i t s  o f  s o c i a l  s e c u r i t y  number : —

S ex : Academic l e v e l : -------------

Age: '■■■ D a te :  .................... ..

'  1 8 c 1 0

M  I 1 ‘ ; 1 i ‘

:  ! : 1 :  I 2 !
1 2

’  ! : ! :  : 3 !
i 3

‘  ; : i '  1 *
1
i a

» i i i ’  1 5 ! s
. 1 1 1 

i . i ‘  1 6 i
i 6

/  1 ! 7 7 !
1

«  I 8 e 1 ® 1
9  I 9 9 11 ’  1

1 : ! 10 10 j 1 0 1 i .

11 i 11 i
1 1 1 1  !

12 i
1 12 12 12 ! j

13 1
i 13 13 13 i I

total SCORE:
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ANSWER SHEET No. 3 

l a s t  s i x  d i g i t s  o f  s o c i a l  s s c u r i t y  number : — — ■

5 e x t  —' '■    Academ ic l e v e l ! — — —

Age: — oate: ■ ■

A 3 C 0 S

1 • 1 I 1 1

2 2 2 : 2

3 3 3 3 3
-

4 4 4 4 4

• s 5 5 5 •

a 4 6 6 6

7 7 7 7 7

8 8 8 8 3

4 9 9 9 9

10 10 10 10 10

11 11 11 11 11

12 12 12 12 12

13 13 13 13 13

TOTAL SCORE:-
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L a s t  s i x  d i g i t s  o f  s o c i a l  s e c u r i t y  num ber: 

Sex : -■ Academ ic l e v e l :  —

Age : -  ' , ■ ■ ■■ D a te :

»A «8 *C *0 »E

*1 *1 *1 *1

«2 «2 «2 *2 »2

«3 «2 *3 *3

«4 «4 «4 «4 «4

*s *5 «5 «5 *5

*6 «6 «6 *6 *6

TOTAL SCORE:-

A 8 C 0 !

1 1 1 1 1 1
1

2 2 2 2 - 2

3 3 3 3 3

4 4 4 4 4

S S S S S

6 6 6 6 6

7 7 7 7 7 1

a 8 8 8 8

9 9 9 9 9

10 10 10 10 10

11 11 11 11 11

12 12 12 12 12

13 13 13 13 13
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Contingency-Shaped Behavior Group.

Individual Data Per Sessions

S u b je c t
Number

S e s s io n s

P r e t e s t  
(30  i te m s )

T r a in .  1 
(52 i te m s )

T r a in .  2 
(52  i te m s )

G e n e ra l .  
(1 3  i te m s )

P o s t t e s t  
(52 i te m s )

1 28 38 37 8 45

2 29 46 43 9 44

3 26 44 45 10 44

4 30 47 48 10 49

5 29 38 43 9 46

6 28 38 41 9 39

7 27 29 38 8 46

8 29 37 39 9 37

9 27 45 50 12 47

10 30 48 48 10 48

11 28 40 45 11 39
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Rule-Governed Behavior Group
Individual Data Per Sessions

S u b je c t
Number

S e s s io n s

P r e t e s t  
(3 0  i te m s )

T r a in .  1 
(52  i te m s )

T r a in .  2 
(5 2  i te m s )

G e n e ra l .  
(13  i te m s )

P o s t t e s t  
(52 i te m s )

1 28 36 45 11 48

2 29 26 31 10 30

3 30 48 46 11 46

4 27 43 45 11 44

5 27 38 40 11 41

6 26 34 31 10 32

7 29 44 44 12 45

8 29 42 42 11 44

9 28 43 45 11 43

10 28 45 42 11 45
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Control Group. Individual Data Per Sessions

S e s s io n s

S u b je c t
Number

P r e t e s t  
(30  i te m s )

T r a in .  1 
(5 2  i te m s )

T r a in .  2 
(52  i te m s )

G e n e ra l .
(13  i t e m s )

P o s t t e s t  
(52  i te m s )

1 29 40 45 11 46

2 29 42 39 12 41

3 29 37 42 11 41

4 28 38 40 10 40

5 27 37 35 12 35

6 30 48 48 12 48

7 28 41 43 10 43

a 29 33 34 10 41

9 26 36 42 10 42

10 25 35 33 7 35

11 27 42 39 10 44

12 27 30 29 9 32
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C o n tin g e n cy -S h ap e d  and  R u le -G o v ern ed  B e h a v io r  G roup• 
I n d i v i d u a l  D a ta  P e r  S e s s io n s

S u b je c t
Number

S e s s io n s

P r e t e s t  
(30  i te m s )

T r a in .  1 
(5 2  i te m s )

T r a in .  2 
(52  i te m s )

G e n e ra l .
(1 3  i t e m s )

P o s t t e s t  
(52  i te m s )

1 28 46 41 10 44

2 27 40 43 11 45

3 29 33 39 11 44

4 28 33 45 9 45

5 26 31 43 10 46

6 29 40 44 10 46

7 29 44 44 12 43

8 21 32 32 7 34

9 30 42 39 11 44

10 28 45 43 11 48

11 27 36 39 9 41
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