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ABSTRACT 

Th i s  t h e s i s  was des igned  t o  e x p l o r e  t h e  merits o f  J .  

Richard  Suchman's I n q u i r y  Development Program. I ts pr imary 

focus  was on t h e  a n a l y s i s  of  t h e  r e l a t i o n s h i p  between t h e  pro-  

gram and d i v e r g e n t  t h i n k i n g .  

The r e s e a r c h  was p r e f a c e d  by a  c r i t i c a l  r ev iew of  t h e  

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

measuring c r e a t i v e  t h i n k i n g .  The r e l a t i o n s h i p  between c r ea -  

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

c o m p a t i b i l i t y  o f  R ichard  Suchnan 's  view on i n q u i r y  w i t h  E.  

Pau l  T o r r a n c e ' s  view on d i v e r g e n t  t h i n k i n g  are exp lo r ed  and 

e l a b o r a t e d .  

A d e s c r i p t i o n  o f  t h e  exper iment ,  i t s  r a t i o n a l e  and de- 

s i g n  i s  i nc luded .  I t  was hypo the s i zed  t h a t  s t u d e n t s  p a r t i c i -  

p a t i n g  i n  t h e  I n q u i r y  Development Program would be  a b l e  t o  

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

e v e n t s  i n  p h y s i c a l  s c i e n c e  f i lm- loops ,  t h e  D i sc r epan t  Event  

T e s t  and t h e  Tor rance  T e s t s  o f  C r e a t i v e  Thinking.  I t  was f u r -  

t h e r  hypo thes ized  t h a t  t h e r e  would be s e x  d i f f e r e n c e s  on t h e  

Torrance  T e s t s  o f  C r e a t i v e  Thinking and t h a t  t h e r e  would be 

d i f f e r e n c e s  between t h e  expe r imen t a l  and c o n t r o l  groups  on 

s c i e n c e  c o n t e n t  knowledge and c r i t i c a l  t h i n k i n g  a b i l i t y .  

I t  was conc luded ,  a t  t h e  o u t s e t  o f  t h e  s t u d y ,  t h a t  
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t h e  expe r imen ta l  and c o n t r o l  groups  w e r e  e q u i v a l e n t .  S ince  

t h e  N was sma l l  ( 5 3 ) ,  t h e  means on f a c t o r s  deemed l i k e l y  t o  

be r e l e v a n t  t o  t h e  s t u d y  w e r e  checked.  No s t a t i s t i c a l l y  s i g -  

n i f i c a n t  d i f f e r e n c e  ( p  > .05) between t h e  groups  were found 

on s e x  d i s t r i b u t i o n ,  academic rank ,  r e a d i n g  a b i l i t y  and gen- 

e r a l  i n t e l l i g e n c e .  

The r e s u l t s  o f  t h e  s t u d y  showed t h a t  t h e  expe r imen ta l  

group s co red  s t a t i s t i c a l l y  h i g h e r  on t h e  I n q u i r y  Development 

Program Film-Loop T e s t  ( p  < . 0 0 1 ) ,  t h e  D i sc r epan t  Event  T e s t  

( p  < . 0 0 1 ) ,  and t h e  Tor rance  T e s t s  of  C r e a t i v e  Thinking com- 

p o s i t e  s c o r e s  ( p  < .001) and sub-scores  o f  f l uency  ( p  < . 0 1 ) ,  

f l e x i b i l i t y  ( p  < .001) and o r i g i n a l i t y  ( p  < . 001 ) .  For  t h e  

above measures,  a n a l y s e s  of  cova r i ance  w e r e  performed on pos t -  

tes t  s c o r e s ,  u s i n g  t h e  p r e t e s t s  a s  t h e  c o v a r i a t e .  

The s c o r e s  of  t h e  expe r imen ta l  and t h e  c o n t r o l  groups 

were n o t  found t o  be s t a t i s t i c a l l y  s i g n i f i c a n t  ( p  > .05) on 

s c i e n c e  c o n t e n t  knowledge and c r i t i c a l  t h i n k i n g  a b i l i t y  as 

measured by t h e  S e q u e n t i a l  T e s t s  o f  Educa t i ona l  P rog re s s  i n  

Sc i ence  and t h e  S o c i a l  S t u d i e s  I n f e r e n c e  T e s t ,  r e s p e c t i v e l y .  

There were no s t a t i s t i c a l l y  s i g n i f i c a n t  s e x  d i f f e r e n c e s  on 

any o f  t h e  p r e t e s t  o r  p o s t t e s t  s c o r e s  of  t h e  Torrance  T e s t s  

o f  C r e a t i v e  Thinking i n  t h e  c o n t r o l  group.  I n  t h e  e x p e r i -  

menta l  group t h e  o n l y  s t a t i s t i c a l l y  s i g n i f i c a n t  ( p  < .05) 

s e x  d i f f e r e n c e  occu r r ed  on t h e  f l e x i b i l i t y  p o s t t e s t ,  w i t h  t h e  

g i r l s  s c o r i n g  h i g h e r  t h a n  t h e  boys.  



It was recommended that this investigation be con- 

sidered a pilot study to be replicated on a larger scale 

involving more students and a larger range of the Inquiry 

Development Program activities. 
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W e  want t h e  c h i l d r e n  t o  become autonomous i n -  
q u i r e r s  . . . The c h i l d  comes t o  assume t h a t  i f  
you always do what you a r e  supposed t o  do ,  l is- 
t e n  when you a r e  supposed t o  l i s t e n ,  and r e a d  t h e  
pages  i n  t h e  book you a r e  supposed t o  r e a d ,  you 
can  u s u a l l y  be s u r e  o f  hav ing  t h e  r i g h t  answer.  
But  now w e  w e r e  a s k i n g  t h e s e  c h i l d r e n  t o  t h i n k ,  
and t o  g e n e r a t e  q u e s t i o n s  i n  p u r s u i t  o f  d i s -  
covery .  T h i s  r e q u i r e d  them t o  p l a n ,  t o  make de- 
c i s i o n s ,  and t o  t h i n k  c r e a t i v e l y .  

--J. Richard  Suchman 
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CHAPTER I 

INTRODUCTION 

ATEMENT OF THE PROBLEM 

The c h a l l e n g e  o f  t e a c h i n g  c h i l d r e n  t o  t h i n k  more e f -  

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

t u r i e s .  p l a t o l  drew a d i s t i n c t i o n  between t e a c h i n g  a s  g i v i n g  

i n s t r u c t i o n  and e d u c a t i o n  a s  drawing o u t  what i s  a l r e a d y  

l a t e n t  i n  t h e  l e a r n e r .  John  ewe^, J. Richard  Suchman's 

f o r e r u n n e r ,  a rgued t h a t  e d u c a t i o n  i s  more t han  t h e  m e r e  t r a n s -  

m i s s ion  of  i n f o r m a t i o n ,  t h a t  e d u c a t i o n  shou ld  encourage t h e  

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

t h e  tendency towards  i n q u i r y .  B. Joyce  and M. wei13 r e c e n t l y  

d e l i n e a t e d  f i f t e e n  major t e a c h i n g  models t o  m e e t  s p e c i f i c  

needs i n  e d u c a t i o n a l  s i t u a t i o n s .  One such  model, t h e  I n q u i r y  

Development Program p r o v i d e s  t h e  focus  f o r  t h i s  s t udy .  

I n q u i r y  t r a i n i n g  i s  t h e  u se  o f  t h e  I n q u i r y  Development 

Program procedures  t o  make s t u d e n t s  aware o f  t h e  i n q u i r y  pro- 

cess. The s t u d e n t s  a r e  t r a i n e d  t o  i n q u i r e  s y s t e m a t i c a l l y  i n t o  

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

by co lou red ,  s i l e n t  f i lm- loops .  The c e n t r a l  mo t iva t i ng  f o r c e ,  

accord ing  t o  J. R. Suchman, is  a  s e n s e  of  incomple teness  o r  d is -  

harmony which c a p t u r e s  t h e  s t u d e n t ' s  c u r i o s i t y  and sets up a  



c o g n i t i v e  d i ssonance  i n  t h e  form of i r r e s i s t a b l e  psychologica l  

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

S tuden t s  i n i t i a t e  t h e  p roces s  of  i n q u i r y  by formulat -  

i n g  q u e s t i o n s  about  t h e  e v e n t s ,  o b j e c t s ,  c o n d i t i o n s  and pro- 

p e r t i e s  p re sen ted  i n  t h e  f i lm-loop.  The t e a c h e r  does n o t  

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

b u t  responds t o  s t u d e n t  q u e s t i o n s  i n  t e r m s  of "Yes," "No," o r  

r e q u e s t s  f o r  c l a r i f i c a t i o n  of t h e  q u e s t i o n .  The s t u d e n t s ,  

s imu la t ing  t h e  r o l e  of  a  s c i e n t i s t  a c t i v e l y  engaged i n  i n q u i r y ,  

ga in  p r a c t i c e  and conf idence  i n  a s k i n g  q u e s t i o n s  about  phys- 

i c a l  s c i e n c e  e v e n t s  and begin t o  develop a  sys t ema t i c  means 

of  problem so lv ing .  

The r e s e a r c h  which l e d  t o  t h e  development of t h e  In- 

q u i r y  Development Program was d i r e c t e d  by J. Richard Suchman 4 

from 1957 t o  1962 under t h e  t i t l e  of  t h e  Elementary School 

T ra in ing  Program i n  S c i e n t i f i c  Inqu i ry .  The s t u d e n t s  p a r t i c i -  

p a t i n g  i n  t h i s  program w e r e  r e p o r t e d  t o  show marked e f f e c t s  

on mot iva t ion  and autonomy. Mot iva t ion ,  however, was n o t  

measured by an in s t rumen t ,  it was a  va lue  judgement by t h e  

r e s e a r c h e r s  and autonomy was cons idered  t o  be synonomous w i t h  

q u e s t i o n  f luency ,  s i n c e  i n q u i r y  q u e s t i o n s  w e r e  s t u d e n t  i n i -  

t i a t e d .  

S tuden t s  who p a r t i c i p a t e d  i n  i n q u i r y  t r a i n i n g  were 

found t o  ask  s i g n i f i c a n t l y  (p  < .0001) more q u e s t i o n s  than  a  

c o n t r o l  group. Th i s  obse rva t ion ,  however, was de r ived  from a  



tes t  ( Q u e s t e s t )  which was s i m i l a r  t o  t h e  t r e a t m e n t  ( i n q u i r y  

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

between t h e  p o s t t e s t  and t h e  program i t s e l f ,  w a s  t h a t  i n d i -  

v i d u a l  s u b j e c t s  i n q u i r e d  w i t h  t h e  expe r imen t e r  i n  i s o l a t i o n  

from t h e i r  p e e r  group.  I n d i v i d u a l  s u b j e c t s  d i d  n o t  t h e r e f o r e ,  

have t h e  o p p o r t u n i t y  t o  a s s i m i l a t e  and accommodate peer-group 

q u e s t i o n s  and t h e o r i e s ,  a s  t h e y  d i d  i n  t h e i r  r e g u l a r  program 

s e s s i o n s .  The expe r imen t a l  group had i n  e f f e c t  twenty-four  

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

t es t  which was i n  e s s e n c e ,  an  e x t e n s i o n  o f  t h e  i n q u i r y  ses- 

s i o n s .  The c o n t r o l  group had o n l y  one  ' p r a c t i c e t  s e s s i o n  ( t h e  

p r e t e s t )  b e f o r e  t a k i n g  t h e  f i n a l  i n q u i r y  tes t  ( p o s t t e s t ) .  The 

ev idence  f o r  i n c r e a s e d  f l u e n c y  shou ld  t h e r e f o r e  be q u a l i f i e d  

by s t a t i n g  t h a t  t h e  i n q u i r y - t r a i n e d  s t u d e n t s  w e r e  found t o  

a s k  s i g n i f i c a n t l y  ( p  < .0001) more q u e s t i o n s  when t r a i n e d  by 

t h e  i n q u i r y  program and t e s t e d  i n  t h e  manner and c o n t e n t  o f  

t h e  i n q u i r y  programs. 

The q u e s t i o n  o f  whether  t h e  i n q u i r y  s k i l l s  developed 

i n  t h e  i n q u i r y  t r a i n i n g  model i n  p h y s i c a l  s c i e n c e  a r e  t r a n s -  

f e r a b l e  t o  a r e a s  o t h e r  t h a n  t h e  program i t s e l f  becomes impor- 

t a n t .  T h i s  a p p a r e n t  l i m i t a t i o n  i n  t h e  r e s e a r c h  on t h e  In-  

q u i r y  Development Program p r o v i d e s  t h e  problem f o c u s  f o r  

t h i s  t h e s i s .  

D. Ausubel16 J. R.  Suchman's most eminent  c r i t i c ,  

c a l l e d  f o r  new ev idence  f o r  t h e  t r a n s f e r  v a l u e  o f  t h e  I n q u i r y  



Development Program. H e  sugges ted  t h a t  t h e  i n s t r u m e n t s  used 

should  be independent  of  t h e  t r a i n i n g  p rocedures  i n  t h a t  

program. J. R. Suchman admi t t ed  t h a t  t h e  u l t i m a t e  tes t  of  

h i s  program would be r e v e a l e d  by i t s  t r a n s f e r  v a l u e .  A t each-  

i n g  model i s  of  l i m i t e d  m e r i t  i f  t h e  s k i l l s  ga ined  by s t u -  

d e n t s  cannot  be shown t o  t r a n s f e r  beyond t h e  c o n t e n t  and 

format  o f  t h e  model. To have e d u c a t i o n a l  s i g n i f i c a n c e  and 

impact ,  t h e  s k i l l s  ga ined  by s t u d e n t s  shou ld  t r a n s f e r  t o  

o t h e r  c o n t e x t s ,  o t h e r  s u b j e c t  a r e a s  and t o  s t u d e n t ' s  i n t e r -  

a c t i o n s  w i t h  t h e  r e a l  wor ld .  

PURPOSE OF THE STUDY 

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

t h e  v a l i d i t y  o f  J. R. Suchman's f i n d i n g s  t h a t  s t u d e n t s  who 

have been exposed t o  t h e  I n q u i r y  Development Program a sk  s i g -  

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

by p h y s i c a l  s c i e n c e  f i lm- loops .  

I f  t h e  a b i l i t y  o f  s t u d e n t s  t o  t h i n k  w i t h  g r e a t e r  f l u -  

ency when f a c e d  w i t h  o t h e r  d i s c r e p a n t  e v e n t s  can be i n c r e a s e d ,  

t hen  one can pose  t h e  q u e s t i o n  a s  t o  whether  t h e  a b i l i t y  o f  

s t u d e n t s  t o  t h i n k  w i t h  g r e a t e r  f l e x i b i l i t y  and o r i g i n a l i t y  i s  

a l s o  i n c r e a s e d .  Measures o f  f l u e n c y ,  f l e x i b i l i t y  and o r i g i -  

n a l i t y  a r e  cons ide red  by G u i l f o r d  and Tor rance  t o  be c e n t r a l  

components o f  d i v e r g e n t  t h i n k i n g .  The q u e s t i o n  t h a t  i s  be ing  

asked i s  t h e r e f o r e ,  does  t h e  I n q u i r y  Development Program 



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

The i n q u i r y  program encourages  s t u d e n t s  t o  fo rmula te  

p r e c i s e  q u e s t i o n s  i n  de te rmin ing  t h e  c a u s a l  r e l a t i o n s  o f  d i s -  

c r e p a n t  e v e n t s .  Th i s  p roces s  i s  b a s i c a l l y  d i v e r g e n t  s i n c e  

t h e  s t u d e n t s  must b ra ins torm,  examine and e l i m i n a t e  many v a r i -  

a b l e s  and p o s s i b l e  a l t e r n a t i v e  c a u s a l  f a c t o r s  i n  a t t empt ing  

t o  gene ra t e  an e x p l a n a t i o n  which i s  compat ible  w i th  t h e  d a t a .  

Furthermore,  t h e  end produc t  o f  i n q u i r y  i s  s u b j e c t  t o  a con- 

s t a n t  metamorphosis. The s t u d e n t ' s  t heo ry  must be  compat ible  

w i th  a v a i l a b l e  d a t a  which i s  c o n t i n u a l l y  being unear thed .  

Theor ies  a r e  t h e r e f o r e  c r e a t e d ,  modi f ied ,  r e f i n e d  and/or r e -  

j e c t e d  by t h e  s t u d e n t  a s  more in format ion  i s  ga the red .  There 

i s  no s i n g l e  c o r r e c t  answer which e x p l a i n s  t h e  d i s c r e p a n t  

even t .  Many s t u d e n t  t h e o r i e s  may, t o  d i f f e r i n g  deg rees ,  

account  f o r  t h e  d a t a .  Th i s  method may be c o n t r a s t e d  wi th  t h e  

convergent  approach i n  which s t u d e n t s  a t t empt  t o  determine a  

s i n g l e  c o r r e c t  answer t o  e x p l a i n  a  given phenomenon. 

The main o b j e c t i v e  of t h e  I n q u i r y  Development Program, 

i s  t o  improve i n q u i r y  s k i l l s  r a t h e r  t han  t o  g i v e  answers. 

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

c r e p a n t  e v e n t s  i n  t h e  Inqu i ry  Development Program, however, 

t h e  laws and t h e i r  r e l a t i o n s  t o  t h e  cause  of t h e  d i s c r e p a n t  

e v e n t s  a r e  n o t  r evea l ed  t o  t h e  s t u d e n t  by t h e  t e a c h e r .  

Seve ra l  minor o b j e c t i v e s  were i n v e s t i g a t e d  i n  t h i s  

s tudy .  G.  s ch l enke r7  concluded from an Inqu i ry  Development 



Program i n v e s t i g a t i o n ,  t h a t  t h e r e  was no d i f f e r e n c e  between 

t h e  exper imenta l  and t h e  c o n t r o l  group i n  e lementary school  

s c i e n c e  con ten t .  However, a  s i m i l a r  s tudy  by B. c l a r k 8  i n d i -  

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

than  i n  t h e  exper imenta l  group. Therefore ,  a  minor o b j e c t i v e  

of  t h i s  s tudy  i s  t o  i n v e s t i g a t e  t h e  q u e s t i o n  of  whether o r  

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

s t u d e n t s  i n  s c i e n c e  s u b j e c t  ma t t e r .  

Many s t u d i e s  i n  t h e  l i t e r a t u r e  sugges t  t h a t  t h e r e  a r e  

s ex  d i f f e r e n c e s  on tests of c r e a t i v i t y .  I?. ~ i l l s '  found 

t h a t  g i r l s  scored  s i g n i f i c a n t l y  h i g h e r  than  boys on some of  

t h e  problem-solving t a s k s ,  upon completion of  t h e  Inqu i ry  

Development Program. Therefore ,  ano the r  minor o b j e c t i v e  of 

t h i s  s tudy  i s  t o  i n v e s t i g a t e  t h e  q u e s t i o n  a s  t o  whether t h e r e  

a r e  s ex  d i f f e r e n c e s  on s c o r e s  of  t h e  Torrance T e s t s  of C r e -  

a t i v e  Thinking. 

The f i n a l  minor o b j e c t i v e  o f  t h i s  s tudy  i s  t o  i n v e s t i -  

g a t e  t h e  c r i t i c a l  t h i n k i n g  a b i l i t y  of  i n q u i r y  t r a i n e d  s t u d e n t s .  

The s t u d e n t s  i n  t h e  I n q u i r y  Development Program a r e  given 

p r a c t i c e  i n  i d e n t i f y i n g  and r ecogn iz ing  t h e  l i m i t s  o f  d a t a ,  
_C- - -- _ ----I-._ --I- _ - -- .. - ? 

i n  making v a l i d  i n f e r e n c e s  and i n  forming t h e o r i e s  f ror .  i n -  _- --- - -- -- - - 

, i n  a  l o g i c a l l y  r i g o r o u s  manner. S ince  
,--.- -- K l  ' I 

t h e s e  a r e  t h e  main components of ' c r i t i c a l \ t h i n k i n g ,  one can 
- I  - -  

pose t h e  q u e s t i o n  a s  t o  whether t h e  c r i t i c a l  t h i n k i n g  a b i l i -  

t i e s  of i n q u i r y  t r a i n e d  s t u d e n t s  a r e  enhanced. 



I t  h a s  been e s t a b l i s h e d  by D.  B u t t s  and H.  J ones  10 

and W .  ~ o n e s ' l  t h a t  i n q u i r y  t r a i n e d  s t u d e n t s  can  improve 

t h e i r  problem-solving a b i l i t y  measured i n  a  mode and c o n t e n t  

s i m i l a r  t o  t h e  I n q u i r y  Development Program, i . e . ,  t h e  Tab 

Inven tory  of Sc i ence  P r o c e s s e s  T e s t .  S ince  t h i s  s t u d y  i s  

p r i m a r i l y  aimed a t  t h e  t r a n s f e r  v a l u e  o f  t h e  I n q u i r y  Develop- 

ment Program, an  a r e a  o t h e r  t h a n  p h y s i c a l  s c i e n c e ,  i . e . ,  

s o c i a l  s t u d i e s ,  was chosen t o  t e s t  t h e  problem-solving a b i l -  

i t i e s  o f  i n q u i r y  t r a i n e d  s t u d e n t s .  The c r i t e r i o n  measure was 

Hi lda  Taba ' s  S o c i a l  S t u d i e s  I n f e r e n c e  T e s t .  
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CHAPTER I1 

REVIEW OF THE LITERATURE 

The a m b i g u i t i e s  and i n c o n s i s t e n c i e s  i n  t h e  a r e a  o f  ---- - _ -- -- --- - - ----- 4-- - 

' c r e a t i v i t y '  and ' d i v e r g e n t  th ink ing!  n e c e s s i t a t e d  a  r a t h e r  

e x t e n s i v e  review of  t h e  l i t e r a t u r e  t o  c l a r i f y  t h e  concep ts  

and t h e  hypothes ized  r e l a t i o n s h i p  between d i v e r g e n t  t h i n k i n g  

and I n q u i r y  T ra in ing .  To f a c i l i t a t e  t h i s  purpose ,  t h e  Review 

of  t h e  L i t e r a t u r e  h a s  been d i v i d e d  i n t o  two s e c t i o n s .  P a r t s  

I and I1 a r e  devo ted  t o  a review o f  t h e  l i t e r a t u r e  on crea- 

t i v i t y  and i n q u i r y  t r a i n i n g ,  r e s p e c t i v e l y .  

P a r t  I beg ins  w i t h  a  thumbnai l  s k e t c h  o f  t h e  h i s t o r y  

of  c r e a t i v i t y  cu lmina t i ng  w i t h  t h e  s u r g e  of  i n t e r e s t  gener-  

a t e d  by t h e  l aunch ing  o f  Spu tn ik  and G u i l f o r d ' s  c h a l l e n g e  t o  

r e s e a r c h e r s .  G u i l f o r d ' s  p i o n e e r i n g  work i n  t h e  a r e a  of  c r e a -  

t i v i t y  i s  d e s c r i b e d  and d i s c u s s e d .  T a y l o r ' s  model f o r  c u r r i c -  

ulum reform r e p r e s e n t i n g  a  p r a c t i c a l  c lass room a p p l i c a t i o n  

f o r  h a r n e s s i n g  G u i l f o r d ' s  s u g g e s t i o n s  f o r  encourag ing  c r ea -  

t i v i t y  and T a y l o r ' s  hopes f o r  t h e  I n q u i r y  Development Program 

a r e  d i s c u s s e d .  Ambigu i t i es  i n  t h e  u se  of  t h e  t e r m  ' c r e a t i v i t y '  

a r e  d e t a i l e d .  The r e l a t i o n s h i p  and d i s t i n c t i o n ,  as sugges ted  

by Torrance  and G u i l f o r d ,  between c r e a t i v i t y  and i n t e l l i g e n c e  

i s  d e l i n e a t e d .  Evidence i s  p r e s e n t e d  t o  s u p p o r t  To r r ance ' s  



con ten t i on  t h a t  c r e a t i v i t y  i s  a t  l e a s t  somewhat a t t i t u d i n a l  
I-.. - - - ' -*-., --- --.  . __ _ _ . . 

and i s  t h u s  capab l e  o f  undergoing change. The d i f f i c u l t i e s  _____ -- - - - _ _ ___-----I__ _ -- - .  - - - -  ------.. 

of  measuring c r e a t i v i t y  a r e  i n v e s t i g a t e d .  Tor rance  T e s t s  of 
- - - - - _ 

C r e a t i v e  Thinking a r e  d e s c r i b e d  and an  i n v e s t i g a t i o n  i n t o  

t h e i r  cr i t ic isms,  r e l i a b i l i t y  and v a l i d i t y  i s  under taken.  

The s e c t i o n  ends  w i t h  a  d i f f e r e n t i a t i o n  between T o r r a n c e ' s  

and G u i l f o r d ' s  views on c r e a t i v i t y .  

P a r t  I1 beg ins  w i t h  a  d e s c r i p t i o n  o f  J. R. Suchman's 

Thinking-Learning-Acting Model o f  i n q u i r y .  The o b j e c t i v e s  

and s t r a t e g y  o f  t h e  I n q u i r y  Development Program a r e  o u t l i n e d  

and t h e  p rocedures  f o r  an  i n q u i r y  s e s s i o n  a r e  d e t a i l e d .  

Suchman's views on i n q u i r y  a r e  expounded and h i s  c r i t i c s  are 

noted.  The r e s e a r c h  i n v o l v i n g  t h e  I n q u i r y  Development Pro- 

gram i s  d e s c r i b e d .  T h i s  s e c t i o n  ends  w i t h  a  drawing t o g e t h e r  

of  t h e  concep t s  s h a r e d  by E .  P.  Tor rance  and J .  R. Suchman 

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

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

HISTORY O F  CREATIVITY MEASUREMENT 

Books on i n t e l l i g e n c e  w r i t t e n  f i f t y  y e a r s  ago would 

have been u n l i k e l y  t o  d e a l  w i t h  t h e  t o p i c  o f  c r e a t i v i t y .  

Butcher e x p l a i n s  t h a t ,  " ' c r e a t i v i t y , '  however d e f i n e d ,  was 
- . - - -- - - - - - -- - -- -. -- -- - - - 

cons ide red ,  e x c e p t  by a  few b r a s h  p i o n e e r s ,  t o  . -- be - on --- t h e  

f r i n g e  _- - _ _  of  psychology _ _ _  _ - _  and - -  h a r d l y  __ capab l e  - of  - be ing  - i n v e s t i g a t e d  - -  - - 



by e m p i r i c a l  methods. -- - Galton,*  -- Havelock -. 

desc r ibed  i n t e l l i g e n c e  of men and women o f  
- - - - - - - . . - - -  - - --. 

a t t empt s  were made t o  i n v e s t i g a t e  c r e a t i v e  
- 

c o r r e l a t e s .  spearman, ~ u r t ,  and Vernon 7  
-. 

a t i v i t y l  i n  terms of  g e n e r a l  i n t e l l i g e n c e .  

11 

E l l i s ,  and Cox 4 

genius  b u t  few 

a b i l i t i e s  and t h e i r  

accounted f o r  ' c r e -  

I n  t h e  l a s t  couple  of  decades  t h e r e  has  been a  s h i f t  

i n  t h e  concept  of  c r e a t i v i t y .  Researchers  began t o  b e l i e v e  

t h a t  c r e a t i v i t y  could  be d i s t i n g u i s h e d  from g e n e r a l  i n t e l l i -  

gence bo th  concep tua l ly  and i n  terms of  assessment .  

~ u t c h e r *  d e s c r i b e s  t h e  c l i m a t e  of op in ion  du r ing  t h e  

e a r l y  f i f t i e s  i n  t h e  U.S.A. a s  be ing  f avourab le  t o  any new 

sugges t ions  f o r  d iagnos ing ,  encouraging and us ing  o r i g i n a l  

s c i e n t i f i c  t a l e n t .  The launching of  Sputnik  by t h e  U.S.S.R. 

i n t e n s i f i e d  t h e  va lue  of  and t h e  q u e s t  f o r  s c i e n t i f i c  c r ea -  

t i v i t y  and o r i g i n a l i t y .  Parnes  and Brune l l e  ' s9 r e s e a r c h  in -  

d i c a t e s  t h a t  1,250 a r t i c l e s  were pub l i shed  i n  t h e  e i g h t e e n  

months preced ing  1967. 

J. P.  G u i l f o r d , l 0  i n  h i s  p r e s i d e n t i a l  add res s  t o  t h e  

American Psychologica l  Assoc i a t i on  i n  1950 sparked a  new wave 

o f  enthusiasm toward t h e  i n v e s t i g a t i o n  of  c r e a t i v i t y  by c a l -  

l i n g  f o r  a  renewed su rge  of  i n t e r e s t  i n  t h i s  a r e a .  Butcher 11 

sugges t s  t h a t  G u i l f o r d l s  d i s t i n c t i o n  between d i v e r g e n t  and 

convergent  t h i n k i n g  and h i s  c a l l  t o  h i s  a s s o c i a t e s  f o r  ca re -  

f u l  exper imenta l  i n v e s t i g a t i o n  of  t h i s  t o p i c  gave renewed i n -  

t e r e s t  t o  t h e  d i s t i n c t i o n  e a r l i e r  sugges ted  by William James, 



S u l l y ,  S t o u t ,  Woodworth, and Thurs tone.  

GUILFORD 

J. P.  Gu i l fo rd  c o n s i d e r s  t h a t :  

C r e a t i v i t y  r e f e r s  t o  t h e  a b i l i t i e s  t h a t  a r e  most charac-  
t e r i s t i c  of c r e a t i v e  people  . . . and t h a t  a l l  i n d i v i d -  
u a l s  pos ses s  t o  some degree  a l l  a b i l i t i e s  . . . c r e a t i v e  
a c t s  can t h e r e f o r e  be expec ted ,  no m a t t e r  how f e e b l e  o r  
i n f r e q u e n t ,  of  a lmost  a l l  i n d i v i d u a l s . 1 2  

~ u i l f  ord13 proposed a  m u l t i f  a c t o r  t heo ry  of  i n t e l l i g e n c e .  H e  

hypothesized f i v e  i n t e l l e c t u a l  o p e r a t i o n s ,  f o u r  c o n t e n t s ,  and 

s i x  p roduc t s  which i n t e r a c t  t o  produce 120 s e p a r a t e  a b i l i t i e s .  

G u i l f o r d ' s  use  of  f a c t o r  a n a l y s i s  r e s t s  on t h e  assumption 

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

t i n c t  t o  be d e t e c t e d  by f a c t o r  a n a l y s i s  . . . [and] t h a t  t h e  

f a c t o r s  themselves  can be c l a s s i f i e d  because they  resemble 

one ano the r  i n  c e r t a i n  ways. " I 4  H e  hypothesized t h a t  ". . . 
each i n t e l l e c t u a l  component o r  f a c t o r  i s  a  unique a b i l i t y  

t h a t  i s  needed t o  do w e l l  i n  a  c e r t a i n  c l a s s  of  problem. !I 1 5  

Gui l fo rd  p o s t u l a t e d  f i v e  major o p e r a t i o n s  o r  groups 

of i n t e l l e c t u a l  a b i l i t i e s :  f a c t o r s  o f  c o g n i t i o n ,  memory, con- 

ve rgen t  t h i n k i n g ,  d i v e r g e n t  t h i n k i n g  and e v a l u a t i o n .  H e  de- 

s c r i b e s  them a s  fo l lows:  

Cogni t ion  mean9 d i scove ry  o r  r ed i scove ry  o r  r e c o g n i t i o n .  
Memory means r e t e n t i o n  of  what i s  cognized.  Two k inds  of  
p roduc t ive - th ink ing  o p e r a t i o n s  g e n e r a t e  new informat ion  
from known informat ion  and remembered in format ion .  I n  
d ive rgen t - th ink ing  o p e r a t i o n s  w e  t h i n k  i n  d i f f e r e n t  d i r e c -  
t i o n s ,  sometimes sea rch ing ,  sometimes seek ing  v a r i e t y .  
I n  convergent  t h i n k i n g  t h e  in format ion  l e a d s  t o  one r i g h t  



answer o r  t o  a  recognized b e s t  o r  conven t iona l  answer. 
I n  e v a l u a t i o n  w e  r each  d e c i s i o n s  a s  t o  goodness, c o r r e c t -  
n e s s ,  s u i t a b i l i t y ,  o r  adequacy of  what w e  know, what we 
remember, and what we produce i n  p roduc t ive  th ink ing .16  

Gu i l fo rd  c l a s s i f i e d  i n t e l l e c t u a l  f a c t o r s  accord ing  t o  

t h e  k ind  of  m a t e r i a l  o r  c o n t e n t  involved .  The c o n t e n t  may be 

f i g u r a l ,  symbolic,  semant ic ,  o r  behav io ra l .  Gui l ford  d e f i n e s  

h i s  own concepts :  

F i g u r a l  c o n t e n t  i s  c o n c r e t e  m a t e r i a l  such a s  i s  perce ived  
through t h e  s e n s e s  . . . Symbolic c o n t e n t  i s  composed of 
l e t t e r s ,  d i g i t s ,  and o t h e r  convent iona l  s i g n s ,  u s u a l l y  
o rganized  i n  g e n e r a l  sys tems,  such a s  t h e  a l p h a b e t  o r  t h e  
number system. Semantic c o n t e n t  i s  i n  t h e  form of  v e r b a l  
meanings o r  i d e a s . l 7  

"Behavioural"  c o n t e n t  was added t o  t h e  model on a  p u r e l y  theo- 

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

" s o c i a l  i n t e l l i g e n c e . "  

Gu i l fo rd  e x p l a i n s  t h e  r e l a t i o n s h i p  between o p e r a t i o n s  

and c o n t e n t :  "When a  c e r t a i n  o p e r a t i o n  i s  a p p l i e d  t o  a  c e r -  

t a i n  k ind  of c o n t e n t ,  a s  many a s  s i x  g e n e r a l  k inds  o f  p roduc ts  

may be involved.  " I 8  H e  p o s t u l a t e d  s i x  k inds  o f  p roduc ts :  

u n i t s ,  c l a s s e s ,  r e l a t i o n s ,  sys tems,  t r ans fo rma t ions ,  and impl i -  

c a t i o n s .  These ". . . s e r v e  a s  b a s i c  c l a s s e s  i n t o  which one 

might f i t  a l l  k inds  of  in format ion  psycho log ica l ly .  1 1 1  9 

A s  a  r e s u l t  of  G u i l f o r d ' s  Model of  t h e  I n t e l l e c t ,  i n -  

v e s t i g a t o r s  began t o  r e a l i z e  t h a t  t e s t s  which measured conver- 

gen t  t h i n k i n g  o p e r a t i o n s  d i d  n o t  g i v e  a  complete a n a l y s i s  of 

t h e  i n t e l l e c t .  The most impor tan t  outcome of  G u i l f o r d ' s  model, 

r e l a t i v e  t o  t h i s  s tudy ,  i s  t h e  renewed i n t e r e s t  and concomitant 



s u r g e  o f  i n v e s t i g a t i o n  i n t o  t h e  a r e a  of  d i v e r g e n t  t h i n k i n g .  

The d i v e r g e n t  t h i n k i n g  a b i l i t i e s  which G u i l f o r d  i s o l a t e d  w e r e :  

i d e a t i o n a l  f l u e n c y ,  spontaneous  f l e x i b i l i t y ,  a s s o c i a t i o n a l  

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

o r i g i n a l i t y  t o  be  d i v e r g e n t  t h i n k i n g  a b i l i t i e s .  

I d e a t i o n a l  f l u e n c y  i s  d i s p l a y e d  by l i s t i n g  a  c l a s s  o f  

r e sponses .  Spontaneous f l e x i b i l i t y  i s  d i s p l a y e d  by l i s t i n g  

many c l a s s e s  o f  r e sponses  a s  i n  G u i l f o r d l s  u se s  o f  t h e  com- 

mon b r i c k  problem. A s s o c i a t i o n a l  f l u e n c y  i s  d i s p l a y e d  by 

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

a  g iven  t h i n g .  G u i l f o r d ' s  example i s  t o  l i s t  words meaning 

abou t  t h e  same a s  "good" o r  t o  l i s t  words meaning abou t  t h e  

o p p o s i t e  o f  "hard . "  Exp re s s iona l  f l u e n c y  i s  d i s p l a y e d  when 

p h r a s e s  o r  s e n t e n c e s  a r e  formed g iven  t h e  f i r s t  let ters o f  

each  word. Adapt ive  f l e x i b i l i t y  i s  cons ide red  a  f i g u r a l  

d i v e r g e n t - t h i n k i n g  a b i l i t y .  I t  i s  d i s p l a y e d  by t h e  success -  

f u l  problem-solving a c t i v i t i e s  such a s  t h e  match problem. 

The match problem i n v o l v e s  a  c o n f i g u r a t i o n  o f  seven- 

t e e n  matches ,  t e n  o f  which c i r cumsc r ibe  a  r e c t a n g l e ,  i n s i d e  

o f  which t h e  remaining seven matches form s i x  e q u a l  and con- 

t i g u o u s  s q u a r e s  i n  two rows o f  t h r e e  s q u a r e s  each.  The t a s k  

i s  t o  t a k e  away f o u r  matches l e a v i n g  o n l y  t h r e e  squa re s .  I f  

t h e  s u b j e c t  imposes t h e  l i m i t a t i o n  upon h imse l f  t h a t  t h e  

s q u a r e s  must be e q u a l ,  t h e n  he w i l l  n o t  s o l v e  t h e  problem 

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



n a d a p t i v e  f l e x i b i l i t y  w i t h  semant ic  m a t e r i a l ,  where t h e r e  

must be  a  s h i f t  o f  meanings . . . [The s u b j e c t s  must produce]  

s h i f t s  o r  changes  i n  meaning and s o  come up w i t h  t h e  nove l ,  

unusua l ,  c l e v e r  o r  f a r f e t c h e d  i d e a s .  1120 

G u i l f o r d  summarizes h i s  concep t  o f  d i v e r g e n t  t h i n k i n g  

by s t a t i n g  t h a t ,  "A unique f e a t u r e  o f  d i v e r g e n t  p roduc t i ons  

i s  t h a t  a  v a r i e t y  o f  r e sponses  i s  produced. "21 T h i s  may be  

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

convergen t  t h i n k i n g .  

TAYLOR'S MODEL FOR CURRICULUM REFORM 

T a y l o r ' s  model f o r  c u r r i c u l u m  r e f o r n  i s  a  response  t o  

G u i l f o r d ' s  c h a l l e n g e  t o  e d u c a t o r s ,  t o  d i r e c t  themselves  t o  

t h e  s p e c i f i c  problem o f  improving t h e  d i v e r g e n t  t h i n k i n g  a b i l -  

i t i e s  of  s t u d e n t s  r a t h e r  t h a n  l e a v i n g  t h e  p r o c e s s  t o  chance.  

Tay lo r  developed h i s  model t o  e n s u r e  t h a t  s t u d e n t  l e a r n i n g  

and e x p e r i e n c e  i s  n o t  con f ined  t o  a  narrow e d u c a t i o n a l  spec- 

trum (see F i g .  1) .  H i s  p r o p o s a l  e x t e n d s  " t h e  i d e a  o f  a s i n g l e  

t ype  o f  ' t h e  g i f t e d '  t o  t h e  more a c c u r a t e ,  research-grounded 

f i n d i n g  of  m u l t i p l e  t y p e s  o f  h i g h - l e v e l  t a l e n t .  " 2 2  H e  be- 

l i e v e s  t h a t  much work should  be  done t o  improve c r e a t i v e  be- 

hav iour  ". . . such a s  p r o d u c t i v e  t h i n k i n g ,  i n n o v a t i v e n e s s ,  

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

e tc .  ,123 

Tay lo r  s u g g e s t s  a 



P R O C E S S E S  
I n t e l l e c t u a l  N o n - I n t e l l e c t u a l  
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& C o n t e n t  & P r o c e s s e s ,  o f  t h e  Three Dimen- 
Fe l low S t u d e n t s  & 
Other  Environmenta l  s i o n a l  Model 

F a c t o r s  A f f e c t i n g  
Th ink ing  & L e a r n i n g  
P r o c e s s e s  

F i g .  1. T a y l o r ' s  Model For  Cur r i cu lum Reform, 
P r o c e s s e s  i n  s t u d e n t s 2 4  



. . . t h r ee -d imens iona l  c u r r i c u l u m  model i n  which two 
d imens ions  a r e  s t u d e n t - c e n t e r e d ,  w h i l e  t h e  t h i r d  i s  
c e n t e r e d  on t e a c h e r  behav iou r s ,  methods,  media e t c .  The 
knowledge dimension conce rns  t h e  s u b j e c t  m a t t e r  be ing  
l e a r n e d  by t h e  s t u d e n t - - h i s  knowledge i n t a k e  r a t h e r  than  
t h e  knowledge o u t p u t  o f  t h e  t e ache r . 25  

T a y l o r ' s  concern  i s  w i t h  c a t e g o r i z i n g  t h e  a c t u a l  l e a r n i n g s  

and e x p e r i e n c e s  o f  s t u d e n t s ,  r a t h e r  t h a n  assuming t h a t  t h e y  

have t a k e n  p l a c e .  

H i s  model ha s  been subd iv ided  i n t o  c e l l s ,  e ach  of  

which r e p r e s e n t s  one p roce s s - con t en t  combinat ion .  Other  c l a s -  

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

t e a c h e r  s t r a t e g i e s  cou ld  be used.  "The p r o c e s s e s - i n - s t u d e n t s  

d imension i s  subd iv ided  i n t o  i n t e l l e c t u a l  and n o n - i n t e l l e c t u a l  

s o  a s  t o  u t i l i z e  r e s e a r c h  such  a s  G u i l f o r d ' s  s t r u c t u r e - o f -  

t h e - i n t e l l e c t  model. 11 26 

The advan tage  o f  T a y l o r ' s  model i s  t h a t  it cou ld  be 

used  t o  i d e n t i f y  g roups  o f  g i f t e d  s t u d e n t s  and d e p r i v e d  s t u -  

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

t e a c h e r  who may assume t h a t  c e r t a i n  t y p e s  o f  l e a r n i n g s  and 

e x p e r i e n c e s  a r e  t a k i n g  p l a c e .  

"The main t a s k  o f  t h e  s c h o o l s  i s  i n d i c a t e d  i n  t h e  

t h i r d  d imension.  The s c h o o l  must d i s c o v e r  what ha s  t o  be  

done t o  f i l l  i n  t h e  d e s i r e d  p r o c e s s - c o n t e n t  ( t a l e n t  knowledge) 

ce l l s  a t  one t i m e  o r  a n o t h e r  i n  t h e  cu r r i cu lum.  "*' The s choo l  

and t h e  t e a c h e r  must de t e rmine  t h e  p rocedu re s  t o  use  t o  en- 

s u r e  t h a t  t h e  s t u d e n t s  e x p e r i e n c e  i n t e n d e d  i n t e l l e c t u a l  pro-  

cesses. T a y l o r  sees t h i s  t a s k  i n  t e r m s  o f  " e d u c a t i o n a l  



e n g i n e e r i n g . "  H e  b e l i e v e s  t h a t  a l l  s t u d e n t s  s h o u l d  e x p e r i e n c e  

e v e r y  l e a r n i n g  and t h i n k i n g  p r o c e s s  a t  some t i m e  i n  t h e  t o t a l  

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

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

t a l e n t s .  

T a y l o r  s u g g e s t s  t h a t  t h e  I n q u i r y  Development Program 

r e p r e s e n t s  a p romis ing  v e h i c l e  f o r  a c h i e v i n g  t h i s  e n d ,  " I f  

I n q u i r y  T r a i n i n g  e v e r  g e t s  a  f a i r  t r i a l .  "28 C. T a y l o r  and H .  

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

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

a t i v i t y  s k i l l s .  

T a y l o r ,  however,  makes t h e  p r o v o c a t i v e  s u g g e s t i o n  

t h a t  p e r h a p s  p a r e n t s  and t e a c h e r s  t e a c h  s t u d e n t s  n o t  t o  a s k  

q u e s t i o n s  which a r e  n o t  e a s i l y  answered.  H e  s u g g e s t s  t h a t  

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

c e r t a i n  c r e a t i v e  t h i n k i n g  a b i l i t i e s ,  s i n c e  t h i s  i s  t h e  age  i n  

which s t u d e n t ' s  q u e s t i o n s  become more d i f f i c u l t  t o  answer.  

T o r r a n c e  h a s  used t h e  t e r m  " f o u r t h  g r a d e  slump" t o  r e f e r  t o  

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

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

c h i l d r e n .  

H.  Harding,  i n  h i s  commentary on T a y l o r ' s  model f o r  

c u r r i c u l u m  r e f o r m ,  i s  even more c r i t i c a l  o f  t h e  f o r c e s  m i t i -  

g a t i n g  a g a i n s t  c h i l d r e n  becoming autonomous i n q u i r e r s .  H i s  

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



The f a c t  r emains  t h a t  i n  o u r  s o c i e t y  t h e  a r t  o f  q u e s t i o n -  
i n g  i s  n o t  p o p u l a r .  ( I t s  g r e a t e s t  p r a c t i t i o n e r ,  S o c r a t e s ,  
was p u t  t o  d e a t h . )  Today t h e  p e r s i s t e n t  q u e s t i o n e r  is 
n o t  a  welcome companion, he annoys.  Samuel Johnson re- 
minded u s  t h a t  " Q u e s t i o n i n g  i s  n o t  t h e  mode o f  conversa -  
t i o n  among gen t l emen ."  Teachers  nowadays t h i n k  o f  s t u d e n t s  
who p e r s i s t  w i t h  q u e s t i o n s  a s  d i s c o u r t e o u s .  They a r e  
u n l a d y l i k e  o r  ungent lemanly .  A r e  what  p a s s e s  f o r  good 
manners i n  t h e  c l a s s r o o m  more v a l u a b l e  t h a n  t h e  p r o c e s s  
o f  c r e a t i v e  t h i n k i n g ? 2 9  

DEFINITION OF CREATIVITY 

M i s i n t e r p r e t a t i o n s  and d i s p u t e s  have  o c c u r r e d  i n  t h e  

l i t e r a t u r e  because  o f  t h e  v e r i t a b l e  quagmire s t a t e  o f  t h e  

d e f i n i t i o n s  o f  c r e a t i v i t y .  R e s e a r c h e r s  o f t e n  r e f e r  t o  t h e  

t e r m  ' c r e a t i v i t y '  a s  though it had one  u n i v e r s a l l y  a c c e p t e d  

d e f i n i t i o n .  A s  a  r e s u l t  t h e y  sometimes a r e  r e f e r r i n g  t o  d i f -  

f e r e n t  s e n s e s  o f  t h e  t e r m  i n  t h e i r  w r i t t e n  r e p o r t s  and d i a -  

l o g u e s .  T h i s  p r a c t i c e  c o n t r i b u t e s  t o  t h e  ambigu i ty  and 
- - -  - 

vagueness  . i n  . . t h e  l i t e r a t u r e  on c r e a t i v i t y .  A f t e r  s u r v e y i n g  - - -  - - -  
- 

t h i s  problem,  ~ a r n a m o t o ~ '  concluded t h a t  t h e r e  i s  no a b s o l u t e  
- 

need f o r  eve ryone  t o  a g r e e  on a  s i n g l e ,  u n i v e r s a l  meaning o f  
--- 

' c r e a t i v i t y , '  b u t  a t  l e a s t  i n v e s t i g a t o r s  s h o u l d  be  c l e a r  
- ---- . - 

a b o u t  what t h e y  mean b y  t h i s  word. 
\ - _- --- 

The word ' c r e a t i v e '  i s  l o o s e l y  used t o  r e f e r  t o  any- 
- -- - - 

t h i n g  which i s  n o v e l  o r  d i f f e r e n t  from t h e  norm. Thus t h e  _ - - -  

t e r m  ' c r e a t i v e '  may r e f e r  t o  a  f l o w e r  a r rangement  a s  w e l l  a s  

an  a c t  o f  g e n i u s  on t h e  p a r t  o f  a  wor ld  renowned p h y s i c i s t .  

U n f o r t u n a t e l y ,  a  word which s h o u l d  be  r e s e r v e d  t o  name a  com- 

p l e x ,  m u l t i - f a c e t  phenomenon i s  o f t e n  misused t o  name onlyone -- 



f a c e t  o f  t h e  phencmenon. A m b i g u i t i e s  i n  c r e a t i v i t y  t h e o r y  

and i n c o n s i s t e n c i e s  i n  t h e  r e s e a r c h  d a t a  on c r e a t i v i t y  can  

o f t e n  b e  t r a c e d  t o  vagueness  i n  t h e  d e f i n i t i o n  of  c r e a t i v i t y ,  

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

A major  s o u r c e  o f  ambigu i ty  i s  vagueness  o f  c a t e g o r i e s  

o f  t h e  t e r m  c r e a t i v i t y .  I n  such  c a s e s ,  a  r e s e a r c h e r  w i l l ,  

f o r  example,  make u s e  o f  t h e  t e r m  ' c r e a t i v i t y '  t o  d e n o t e  a  

p r o c e s s ,  when a n o t h e r  p e r s o n  t o  whom t h e  r e s e a r c h e r  i s  a t temp-  

t i n g  t o  communicate,  h a s  j u s t  used  t h e  t e r m  t o  r e f e r  t o  a  pro-  

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

M. ~ h o d e s ~ '  conc luded  from c o l l e c t i n g  f o r t y  d e f i n i -  

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

i n t o  f o u r  c a t e g o r i e s :  (1) p r o c e s s ,  ( 2 )  p r o d u c t ,  ( 3 )  p e r s o n ,  

and ( 4 )  p r e s s .  The t e r m  ' p r o c e s s '  r e f e r s  t o  " m o t i v a t i o n ,  p e r -  

c e p t i o n ,  l e a r n i n g ,  t h i n k i n g  and communicat ing."  The t e r m  

' p r o d u c t '  r e f e r s  t o ,  " a  t a n g i b l e  form which i s  t h e  r e s u l t  of  

an  i d e a . "  The t e r m  ' p e r s o n '  r e f e r s  t o  i n f o r m a t i o n  a b o u t  

" p e r s o n a l i t y ,  i n t e l l e c t ,  temperament ,  p h y s i q u e ,  t r a i t s ,  h a b i t s ,  

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

and b e h a v i o u r . "  The f i n a l  t e r m  ' p r e s s '  r e f e r s  t o  " t h e  r e l a -  

t i o n s h i p  between human b e i n g s  and t h e i r  env i ronment . "  
i 1 

D. M a ~ K i n n o n ~ ~ '  ha; s i m i l a r l y  conc luded  t h a t  c r e a t i v i t y  

can  b e  t h o u g h t  o f  i n  t e r m s  o f  f o u r  s e n s e s  o f  t h e  word. H i s  

c a t e g o r i e s  a r e :  (1) t h e  c r e a t i v e  p r o c e s s ,  ( 2 )  t h e  c r e a t i v e  

p r o d u c t ,  ( 3 )  t h e  c r e a t i v e  p e r s o n ,  and ( 4 )  t h e  c r e a t i v e  



s i t u a t i o n .  K n e l l e r  c o n c u r s  w i t h  Rhodes and Mackinnon: 

R e l i a b l e  d e f i n i t i o n s  o f  c r e a t i v i t y  s e e n  t o  f a l l  i n t o  f o u r  
c a t e g o r i e s .  C r e a t i v i t y  may be  c o n s i d e r e d  from t h e  s t a n d -  
p o i n t  o f  t h e  p e r s o n  who c r e a t e s ,  t h a t  i s ,  i n  t e r m s  o f  
p h y s i o l o g y  and temperament ,  i n c l u d i n g  p e r s o n a l  a t t i t u d e s ,  
h a b i t s ,  and v a l u e s .  I t  may a l s o  be  e x p l a i n e d  by way o f  
t h e  menta l  p r o c e s s e s - - m o t i v a t i o n ,  p e r c e p t i o n ,  l e a r n i n g ,  
t h i n k i n g ,  and communicat ing-- tha t  t h e  a c t  o f  c r e a t i n g  
c a l l s  i n t o  p l a y .  A t h i r d  d e f i n i t i o n  f o c u s e s  on e n v i r o n -  
menta l  and c u l t u r a l  i n f l u e n c e s .  F i n a l l y ,  c r e a t i v i t y  may 
b e  u n d e r s t o o d  i n  t e r m s  o f  i t s  p r o d u c t s ,  s u c h  a s  t h e o r i e s ,  
i n v e n t i o n s ,  p a i n t i n g s ,  c a r v i n g s ,  and poems.33 

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

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

c a t e g o r y  t o  which one i s  r e f e r r i n g ,  when e x p r e s s i n g  i d e a s  o r  

r e p o r t i n g  i n f o r m a t i o n  on t h e  t o p i c .  

L i n e a r  vagueness  l e a d s  t o  a n o t h e r  s o u r c e  o f  ambi- 

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

vagueness  which r e s u l t s  from t h e  u s e  o f  two t e r m s  b o t h  o f  

which c o n t i n u e  a l o n g  t h e  same spec t rum.  I n  t h i s  c a s e ,  t h e  

b o u n d a r i e s  which s e p a r a t e  t h e  two s e n s e s  o f  t h e  t e r m  have n o t  

been obse rved  o r  c l a r i f i e d .  For  example,  d i s p u t e s  nay a r i s e  

b e c a u s e  one  r e s e a r c h e r  may c o n s i d e r  t h a t  c r e a t i v e  a c t s  must 

have s i g n i f i c a n c e  t o  a l l  mankind, w h i l e  a n o t h e r  may c o n s i d e r  

t h a t  a n  a c t  may b e  deemed c r e a t i v e  even i f  it o n l y  h a s  s i g -  

n i f i c a n c e  t o  one i n d i v i d u a l .  S t i l l  o t h e r  r e s e a r c h e r s  nay re- 

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

t o  mankind spec t rum somewhere i n  t h e  midd le ,  o r  t h e  c u t - o f f  

p o i n t  may depend upon o t h e r  impinging c r i t e r i a .  

Thus, even when vagueness  o f  c a t e g o r y  i s  c l a r i f i e d ,  



a m b i g u i t i e s  may r e s u l t  f rom l i n e a r  vagueness .  Barron d e f i n e s  

c r e a t i v i t y ,  " q u i t e  s imply ,  a s  t h e  a b i l i t y  t o  b r i n g  something 

new i n t o  e x i s t e n c e .  " 3 4  However, t h i s  p r o d u c t  o f  c r e a t i v i t y  

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

o r  t o  a l l  mankind. The problem i s  one of  l i n e a r  vagueness .  

A b a s i c  problem i n  e s t a b l i s h i n g  c r i t e r i a  f o r  c r e a t i v i t y  i s  

t o  d i s t i n g u i s h  between a c t s  o f  " g e n i u s "  i n  which something 

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

mankind, and c r e a t i v e  a c t s  which r e l a t e  t o  t h e  immediate  

wor ld  o f  i n d i v i d u a l  e x p e r i e n c e .  C r e a t i v i t y  may b e  a  component 

of  g e n i u s .  However, c r e a t i v i t y  may e x i s t  s e p a r a t e l y  from 

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

d e s c r i b e s  a  s e n s e  o f  t h e  word which i s  s e p a r a t e  from and more 

common t h e n  t h e  a c t s  o f  g e n i u s .  

K n e l l e r  s u g g e s t s  t h a t ,  "We c r e a t e  when w e  d i s c o v e r  

and e x p r e s s  a n  i d e a ,  a r t i f a c t ,  o r  form o f  b e h a v i o r  t h a t  i s  

new t o  u s .  " 3 5  Barron c o n c u r s  w i t h  K n e l l e r :  

A man may t h i n k  a  t h o u g h t  which f o r  him i s  a  new t h o u g h t ,  
y e t  i t  may be  t h e  most common t h o u g h t  i n  t h e  wor ld  when 
a l l  t h i n k e r s  a r e  t a k e n  i n t o  a c c o u n t .  H i s  a c t  i s  a  c r e -  
a t i v e  a c t ,  b u t  when t h e  "something new" t h a t  i s  produced 
i s  something new i n  t h e  p o p u l a t i o n  o f  t h o u g h t s  h e  can  
c l a i m  a s  h i s  own, n o t  something new f o r  mankind a s  a  
whole.  36  

Duckworth f u r t h e r  e x p l o r e s  K n e l l e r ' s  c l a i m .  

The wonder fu l  i d e a s  I am r e f e r r i n g  t o  need n o t  n e c e s s a r i l y  
l o o k  wonder fu l  t o  t h e  o u t s i d e  wor ld .  I t h i n k  t h e r e  i s  no 
d i f f e r e n c e  i n  k i n d  between wonder fu l  i d e a s  which many 
o t h e r  p e o p l e  have a l r e a d y  had,  and wonder fu l  i d e a s  which 
nobody h a s  happened upon b e f o r e .  T h a t  i s ,  t h e  n a t u r e  o f  



c r e a t i v e  i n t e l l e c t u a l  a c t s  remains  t h e  same, whe the r  i n  
a n  i n f a n t  who f o r  t h e  f i r s t  t i m e  makes t h e  c o n n e c t i o n  be- 
tween s e e i n g  t h i n g s  and r e a c h i n g  f o r  them . . . o r  an  
as t ronomer  who d e v e l o p s  a  new t h e o r y  o f  t h e  c r e a t i o n  o f  
t h e  u n i v e r s e .  I n  e a c h  c a s e ,  it i s  a  m a t t e r  o f  making new 
c o n n e c t i o n s  between t h i n g s  a l r e a d y  mas te red .37  

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

be  t h e  same a s  one  which l e a d s  t o  a  p e r s o n a l  r e v e l a t i o n .  The 

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

o t h e r s ,  may i n d e e d  b e  d i s t i n c t .  

Tor rance  (and G u i l f o r d )  con tend  t h a t  t h e  p r o c e s s  o f  I 
I 

c r e a t i v i t y  e n t a i l s  f o u r  b a s i c  o p e r a t i o n s :  f l u e n c y ,  f l e x i b i l i t y ,  

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

of  f l u e n c y ,  f l e x i b i l i t y ,  o r i g i n a l i t y ,  and e l a b o r a t i o n  a s  f o l -  

lows : 

The number o f  r e l e v a n t  r e s p o n s e s  produced by a  s u b j e c t  
y i e l d s  one  measure o f  i d e a t i o n a l  f l u e n c y .  The number of  
s h i f t s  i n  t h i n k i n g  o r  number o f  d i f f e r e n t  c a t e g o r i e s  o f  
q u e s t i o n s ,  c a u s e s ,  o r  consequences ,  g i v e s  one measure o f  
f l e x i b i l i t y .  The s t a t i s t i c a l  i n f r e q u e n c y  . . . o r  t h e  
e x t e n t  t o  which t h e  r e s p o n s e  r e p r e s e n t s  a  men ta l  l e a p  o r  
d e p a r t u r e  from t h e  o b v i o u s  and commonplace g i v e s  one 
measure o f  o r i g i n a l i t y .  The d e t a i l  and s p e c i f i c i t y  i n c o r -  
p o r a t e d  i n t o  t h e  q u e s t i o n s  and h y p o t h e s e s  p r o v i d e  one 
measure o f  a b i l i t y  t o  e l a b o r a t e . 3 8  

H e  d e f i n e s  ' c r e a t i v i t y '  by s t a t i n g  t h a t ,  

C r e a t i v e  b e h a v i o u r  o c c u r s  i n  t h e  p r o c e s s  o f  becoming sen-  
s i t i v e  t o  o r  aware o f  p r o b l e m ,  d e f i c i e n c i e s ,  gaps  i n  
knowledge, m i s s i n g  e l e m e n t s ,  d i s h a r m o n i e s ,  and s o  on;  
b r i n g i n g  t o g e t h e r  i n  new r e l a t i o n s h i p s  a v a i l a b l e  informa- 
t i o n ;  d e f i n i n g  t h e  d i f f i c u l t y  o r  i d e n t i f y i n g  t h e  m i s s i n g  
e l e m e n t s ;  s e a r c h i n g  f o r  s o l u t i o n s ,  making g u e s s e s ,  o r  
f o r m u l a t i n g  h y p o t h e s e s  a b o u t  t h e  problems o r  d e f i c i e n c i e s ;  
t e s t i n g  and r e t e s t i n g  them; p e r f e c t i n g  them; and f i n a l l y  
communicating t h e  r e s u l t s . 3 9  



THE RELATIONSHIP  BETWEEN CREATIVITY 
AND INTELLIGENCE 

I n  h i s  p r e s i d e n t i a l  add res s  t o  t h e  American Psycho- 

l o g i c a l  Assoc i a t i on  i n  1950, J. P. Gu i l fo rd  p r e d i c t e d  t h a t  

c o r r e l a t i o n s  between I.Q. s c o r e s  and c r e a t i v e  a b i l i t y  would 

be low. H e  was unable  t o  c i t e  s p e c i f i c  evidence a t  t h a t  t ime 

because of  t h e  l a c k  of adequate  measures of  c r e a t i v i t y .  

G e t z e l s  and jackson40 i n v e s t i g a t e d  t h e  r e l a t i o n s h i p  

between i n t e l l i g e n c e  and c r e a t i v i t y .  I n  t h i s  major s tudy ,  

i n t e l l i g e n c e  was measured by t h e  S tanford-Bine t ,  t h e  W.I.S.C., 

and t h e  Henmon-Nelson group t e s t .  C r e a t i v i t y  was measured by 

a  s e r i e s  of  tes ts  taken  o r  adapted from Gui l fo rd  and C a t t e l l  

c o n s i s t i n g  of  t a s k s  involv ing :  word a s s o c i a t i o n ,  u se s  f o r  

t h i n g s ,  hidden shapes ,  f a b l e s  and make-up problems. 

C o r r e l a t i o n s  between t h e  c r e a t i v i t y  measures and I.Q. 

were c a l c u l a t e d  f o r  t h e  292 boys and t h e  2 4 1  g i r l s  s e p a r a t e l y .  

A l l  c o r r e l a t i o n  c o e f f i c i e n t s  were p o s i t i v e ,  and of moderate 

s i z e ,  i . e . ,  between +.l and +.5. A h igh  c r e a t i v i t y  group w a s  

formed by grouping t h e  top-scor ing  20 p e r  c e n t  on composite 

c r e a t i v i t y  s c o r e s ,  b u t  below t h e  t o p  s c o r i n g  20 p e r  c e n t  i n  

I.Q. The h igh  I.Q. group had t h e  top-scor ing  20 p e r  c e n t  on 

I.Q. b u t  were below t h e  top-scor ing  20 p e r  c e n t  on c r e a t i v i t y .  

The s tudy  omi t t ed  those  s u b j e c t s  who were i n  t h e  t o p  20 pe r  

c e n t  on bo th  s c o r e s .  

G e t z e l s  and Jackson r e p o r t e d  q u i t e  h igh  c o r r e l a t i o n s  



(between + . 3  and + . 6 )  between some o f  t h e  i n d i v i d u a l  c r e a t i v -  

i t y  tests and b o t h  v e r b a l  and n u m e r i c a l  achievement  f o r  t h e  

whole sample.  T h i s  d i f f e r e n c e  c o u l d  n o t  b e  accoun ted  f o r  i n  

t e r m s  o f  m o t i v a t i o n ,  s i n c e  t h e r e  was no d i f f e r e n c e  between 

t h e  two g roups  on M c C l e l l a n d l s  ' need  f o r  ach ievement '  measure.  

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

o f  t h e  t r a d i t i o n a l  i n t e l l i g e n c e  tests. E3urt4' s u g q e s t e d  t h a t  

t h e  c r e a t i v i t y  tests used  by G e t z e l s  and Jackson  form v e r y  

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

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

B u r t  and s u g g e s t s  t h a t  i n t e l l i g e n c e  t es t s  have  l o n g  been use-  

f u l  i n  g u i d i n g  and a s s e s s i n g  menta l  growth and i n t e l l e c t u a l  

p o t e n t i a l i t y  and t h a t  t h e y  w i l l  c o n t i n u e  t o  be  u s e f u l .  H e  

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

t h e  expanded and expanding c o n c e p t  o f  t h e  human mind and i t s  

f u n c t i o n i n g . "  T o r r a n c e  m a i n t a i n s  t h a t  one can  b e  b o t h  h i g h l y  

i n t e l l i g e n t  and h i g h l y  c r e a t i v e .  H e  c l a i m s  t h a t ,  i n  any one 

g roup  o f  c h i l d r e n ,  who have  been i d e n t i f i e d  a s  b e i n g  h i g h l y  

i n t e l l i g e n t  o r  h i g h l y  c r e a t i v e ,  a b o u t  30 p e r  c e n t  o f  them w i l l  

b e  b o t h  h i g h l y  i n t e l l i g e n t  and h i g h l y  c r e a t i v e .  

Jackson  and G e t z e l s  a l s o  found p e r s o n a l i t y  o r  a t t i -  

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

h i g h  I.Q. group was r a t e d  s l i g h t l y  h i g h e r  by t e a c h e r s  on 

' d e s i r a b i l i t y  a s  a  s t u d e n t . '  The g roups  a l s o  d i f f e r e d  i n  

t h e i r  a t t i t u d e s  towards  s u c c e s s  i n  a d u l t  l i f e .  The 



c o r r e l a t i o n  between t h e  q u a l i t i e s  t h e  h igh  I . Q .  group valued 

f o r  themselves  and t h e  q u a l i t i e s  which they  thought  would be 

conducive t o  succes s  i n  a d u l t  l i f e  was q u i t e  high.  The qua l -  

i t i e s  of  t h e  high I .Q. s t u d e n t s  were a l s o  seen t o  be more 

conforming. The c o r r e l a t i o n  between t h e  q u a l i t i e s  t hey  s a i d  

t hey  would l i k e  t o  posses s  and t h e  q u a l i t i e s  they  thought  

t e a c h e r s  tended t o  approve of  was h ighe r  t han  t h e  h igh  c rea -  

t i v i t y  group. The h igh  c r e a t i v i t y  group valued a  sense  of 

humour more than  t h e  high I.Q. group. 

The most s t r i k i n g  f i n d i n g  of t h e  s tudy  was t h a t  t h e  

h igh  c r e a t i v i t y  group e q u a l l e d  t h e  h igh  I . Q .  group i n  scho- 

l a s t i c  achievement i n  s p i t e  of having an average I.Q. o f  

twenty- three  p o i n t s  lower (127 compared t o  1 5 0 ) .  I t  must be 

no ted ,  however, t h a t  bo th  means a r e  more than  one s t a n d a r d  

d e v i a t i o n  above t h e  popu la t ion  nean. I t  was a l s o  concluded 

t h a t  70  p e r  c e n t  of  t h e  h igh  c r e a t i v i t y  group i s  excluded 

from t h e  sample i f  t h e  s t u d e n t s  a r e  s e l e c t e d  on t h e  b a s i s  of 

I.Q. s c o r e s  a lone .  

D e  M i l l e  and M e r r i f i e l d 4 3  c r i t i c i z e d  t h e  G e t z e l s  and 

Jackson s tudy  a s  be ing  i l l - d e s i g n e d  and inadequa te ly  r e p o r t e d .  

The sample s t u d i e d  was an a t y p i c a l  one,  t h e  mean I.Q. being 

132,  and a  l a r g e  p r o p o r t i o n  of  t h e  f a m i l i e s  came from fami- 

l i es  of  l e c t u r e r s  a t  t h e  U n i v e r s i t y  of  Chicago. They cau- 

t i o n e d  t h a t  g e n e r a l i z a t i o n  from t h i s  e x c e p t i o n a l  sample t o  

t h e  g e n e r a l  popu la t ion  must be made w i t h  c a r e .  



Attempts  

more t y p i c a l  and 

t o  r e p l i c a t e  G e t z e l s  and J a c k s o n ' s  work w i t h  

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

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

t h e  G e t z e l s  and J a c k s o n  f i n d i n g  t h a t  ' c r e a t i v e '  c h i l d r e n  were 

more s u c c e s s f u l  i n  academic achievement  t h a n  c o u l d  be  expec-  

t e d  from t h e i r  I.Q. 

Hansan and ~ u t c h e r ~ ~  r e p l i c a t e d  t h e  G e t z e l s  and 

J a c k s o n  s t u d y  w i t h  175 S c o t t i s h  secondary  s c h o o l  c h i l d r e n .  

C o r r e l a t i o n s  between I.Q. and c r e a t i v i t y  were less pronounced 

t h a n  i n  t h e  G e t z e l s  and Jackson  s t u d y .  I .Q. c o r r e l a t e d  more 

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

o f  t h e  s e p a r a t e  ' c r e a t i v i t y '  tests. The G e t z e l s  and Jackson  

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

p a r t i a l l y  conf i rmed .  

46 Butcher  o f f e r s  two e x p l a n a t i o n s  f o r  t h e  d i s c r e p a n -  

c ies  between h i s  s t u d y  and t h e  G e t z e l  and Jackson  s t u d y .  

F i r s t l y ,  t h e  t h e o r y  o f  I .Q. ' t h r e s h o l d '  s u g g e s t s  t h a t  up t o  

a  l e v e l  o f  a b o u t  I.Q. 120 ,  g e n e r a l  i n t e l l i g e n c e  i s  t h e  most 

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

l e v e l s  beyond an  I.G. o f  120 ,  c r e a t i v e  a b i l i t i e s  seem t o  be- 

come i m p o r t a n t .  Second ly ,  t h e  k i n d  o f  s c h o o l  envi ronment  

would d e t e r m i n e  t h e  q u a l i t i e s  which make up t h e  ' d e s i r a b i l i t y '  

a s  a  s t u d e n t ' s  s c o r e .  I n  more p e r m i s s i v e ,  f l e x i b l e  educa- 

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

would be  h i g h l y  v a l u e d .  I n  r i g i d ,  a u t h o r i t a r i a n  e d u c a t i o n a l  



s e t t i n g s  c h a r a c t e r i s t i c s  o f  ' i n t e l l i g e n t '  h i g h  I.Q. s t u d e n t s  

would be  n o r e  h i g h l y  v a l u e d .  

Wallach and ~ o g a n ~ ~  used non-verba l  p a t t e r n s  t o  o b t a i n  

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

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

With a  t o t a l  sample o f  1 5 1  t e n -  and e l e v e n - y e a r - o l d  c h i l d r e n ,  

t h e y  found a n  a v e r a g e  c o r r e l a t i o n  between measures  o f  c r e a -  

t i v i t y  o f  a b o u t  + . 4 1 ,  a n  a v e r a g e  c o r r e l a t i o n  between measures 

o f  i n t e l l i g e n c e  o f  + . 5 1  and an  a v e r a g e  c o r r e l a t i o n  between 

t h e  c r e a t i v i t y  and i n t e l l i g e n c e  measure o f  o n l y  a b o u t  + . I .  

Yamamoto, T o r r a n c e ,  Crockenberg ,  and G e t z e l s  and 

J a c k s o n  found e v i d e n c e  t o  s u p p o r t  t h e  t h e o r y  o f  I.Q. " t h r e s h -  

o l d .  " ~ a r n a m o t o ~ ~  conc luded  t h a t  c o r r e l a t i o n s  between I .  Q.  and 

c r e a t i v i t y  d e c r e a s e d  a s  I .Q. i n c r e a s e d .  The c o r r e l a t i o n  be- 

tween I.Q. and c r e a t i v i t y  s c o r e s  was .88 ,  .69 and .30 f o r  

g r o u p s  w i t h  I.Q. s c o r e s  o f  90 and less, 90 t o  110 and 110 t o  

130 ,  r e s p e c t i v e l y .  ~ o r r a n c e ~ '  r e p o r t e d  c o r r e l a t i o n s  between 

c r e a t i v i t y  s c o r e s  and I .Q. o f  .50 f o r  c h i l d r e n  w i t h  I.Q. 

s c o r e s  below 1 2 0 ;  b u t  o n l y  .20 f o r  c h i l d r e n  w i t h  I.Q. s c o r e s  

above 120.  c r o c k e n b e r g  , found c o r r e l a t i o n s  between I .  Q .  and 

t h e  T o r r a n c e  Tests o f  C r e a t i v e  Th ink ing  r a n g i n g  from - . I 5  t o  

.09 i n  a  group of  g i f t e d  c h i l d r e n  w i t h  I.Q. s c o r e s  r a n g i n g  from 

97 t o  156 (? = 137 ,  s = 1 3 . 1 4 ) .  G e t z e l s  and LfacksonS1 found 

t h e  r e l a t i o n s h i p  o f  c r e a t i v e  p o t e n t i a l  and c r e a t i v e  produc- 

t i o n  t o  t h e  t r a d i t i o n a l  I .Q. ,  t o  be  s u b s t a n t i a l  i n  t h e  lower 



r a n g e  o f  I.Q. b u t  t o  b e  c l o s e  t o  z e r o  when g roups  of  s u p e r i o r  

I . Q .  a r e  concerned .  When t h e  whole r a n g e  o f  I.Q. i s  i n c l u d e d  

( 6 0  t o  150)  t h e r e  i s  a  c h a r a c t e r i s t i c  s c a t t e r  p l o t .  When 

I .Q.  i s  low, s c o r e s  on c r e a t i v e  p o t e n t i a l  c a n  o n l y  b e  low. 

When I.Q. i s  h i g h ,  t h e r e  can  be  a  wide r a n g e  i n  performance  

on c r e a t i v e  t a s k s .  

Anderson summarizes t h e  d a t a  on I.Q. t h r e s h o l d :  

We can t h i n k  o f  a b i l i t y  l e v e l s  i n  t e r m s  o f  t h r e s h o l d s  and 
a s k  q u e s t i o n s  a s  t o  t h e  aRount  n e c e s s a r y  t o  c a r r y  on a  
t a s k  and t h e n  c o n s i d e r  t h e  f a c t o r s  t h a t  d e t e r m i n e  func-  
t i o n  beyond t h i s  t h r e s h o l d .  There  a r e  c u t - o f f  p o i n t s  o r  
l e v e l s  above which t h e  d e r r ~ o n s t r a t i o n  o f  a b i l i t y  i n  r e l a -  
t i o n  t o  envi ronment  denands i s  d e t e r m i n e d  by t h e  p r e s e n c e  
o f  o t h e r  f a c t o r s .  52 

THE NATURE AND NURTURE O F  CREATIVITY 

An i m p o r t a n t  i s s u e  f o r  t h i s  s t u d y  h i n g e s  on t h e  ques-  
- --_ _ 

t i o n  o f  t h e  e x t e n t  t o  which c r e a t i v i t y  i s  e s s e n t i a l l y  a  set  
-. - -- -  -. 

o f  a t t i t u d e s  o r  p e r s o n a l i t y  ( n u r t u r e )  and hence  can  b e  e f f e c -  
-- - 

t e d  by e n v i r o n ~ ~ e n t a l  f o r c e s ,  coppared  t o  t h e  e x t e n t  t o  which 

c r e a t i v i t y  i s  an  i n h e r i t e d  t r a i t  ( n a t u r e )  and c a n n o t  be  e f -  

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

I n  t h e  Committee Repor t  on C r i t e r i a  o f  C r e a t i v i t y ,  it 

i s  s t a t e d  t h a t :  

The p r o d u c t  o f  c r e a t i v e  b e h a v i o u r  s h o u l d  b e  t h e  f i r s t  ob- 
ject  o f  s t u d y ;  a f t e r  t h e  p r o d u c t  i s  judged " c r e a t i v e "  t h e  
t e r m  can  t h e n  be  a p p l i e d  t o  t h e  b e h a v i o u r  which produced 
it and a l s o  t o  t h e  i n d i v i d u a l  who produced i t .  Using 
t h i s  c r i t e r i o n ,  c r e a t i v i t y  may be  d e f i n e d  a s  a  c h a r a c t e r -  
i s t i c  w i t h  which a  p e r s o n  i s  born ;  a  t a l e n t ,  a  unique  
c a p a b i l i t y ,  an  a p t i t ~ d e . ~ 3  



S t e i n b e r g  s u g g e s t s  t h a t  c r e a t i v i t y  can be viewed a s  

an a t t i t u d e  a s  opposed t o  an a p t i t u d e ,  - -  - " a s  a  c o g n i t i v e ,  s t y -  

l i s t i c  o r  m o t i v a t i o n a l  mode of  i n t e r a c t i n g  w i t h  o n e ' s  environ-  

ment." I n  t h i s  p e r s p e c t i v e ,  " t h e  emphasis i s  on p e r s o n a l i t y  

r a t h e r  than  on achievement,  on e x p r e s s i v e  o r  being q u a l i t i e s  

r a t h e r  t han  on problem s o l v i n g  o r  p rozuc t  making q u a l i t i e s .  1154 

The s t u d i e s  of ~ d o r n o ~ ~  invo lv ing  t h e  problem of r a c e  

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

c r e a t i v i t y  of i n d i v i d u a l s .  Highly p re jud iced  persons  were 

found t o  s h a r e  many c h a r a c t e r i s t i c s ,  r e f e r r e d  t o  a s  a u t h o r i -  

t a r i a n  p e r s o n a l i t i e s .  Th i s  t ype  of  p e r s o n a l i t y  was c h a r a c t e r -  

i z e d  by: r i g i d i t y  and i n f l e x i b i l i t y ,  conc re t enes s  of  t h i n k i n g ,  

an i n a b i l i t y  t o  handle  a b s t r a c t i o n s  e a s i l y ;  conforming and 

convent iona l  behaviour .  The c h a r a c t e r i s t i c s  of  t h e  a u t h o r i -  

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

tude  and o f t e n  s e r v e  t o  l i m i t  c r e a t i v i t y .  

Richard C r u t c h f i e l d  s t u d i e d  conformity  and c h a r a c t e r .  

H e  i d e n t i f i e d  i n d i v i d u a l s  who cou ld  be c h a r a c t e r i z e d  by t h e i r  

h igh conforming behaviour  and t h o s e  whp e x h i b i t e d  non- 

conforming o r  independent  behaviour .  Persons  of extreme 

independence of behaviour  e x h i b i t e d  t h e  fo l lowing  c h a r a c t e r -  

i s t i c s :  " i n t e l l e c t u a l  e f f e c t i v e n e s s ,  ego s t r e n g t h ,  l e a d e r s h i p  

a b i l i t y ,  m a t u r i t y  of s o c i a l  r e l a t i o n  and an absence of i n f e r -  

i o r i t y  f e e l i n g s ,  r i g i d  and exces s ive  s e l f - c o n t r o l  and author-  

i t a r i a n  a t t i t u d e s .  1156 



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

e x h i b i t s :  " a  narrow r a n g e  o f  i n t e r e s t s ,  s u b m i s s i v e n e s s ,  com- 

p l i a n c e ,  o v e r a c c e p t a n c e  of  a u t h o r i t y ,  c o n f o r m i t y ,  tendency t o  

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

i n h i b i t e d n e s s  and  n e e d l e s s  d e l a y  o r  d e n i a l  of  g r a t i f i c a t i o n .  1157 

C r u t c h f i e l d ' s  d e f i n i t i o n a l  c l a i m  s u g g e s t s  t h a t  c r e a t i v i t y  and 

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

~ o k e a c h ~ ~  s u g g e s t s  t h a t  c l o s e d  mindedness i s  a  g e n e r a l  

p e r s o n a l i t y  t r a i t  r e l a t e d  t o  t h e  a b i l i t y  t o  form new cogni-  

t i v e  sys tems  of  v a r i o u s  k i n d s :  p e r c e p t u a l ,  c o n c e p t u a l ,  a e s -  

t h e t i c .  H e  deve loped  a  Dogmatism S c a l e  t o  measure t h e  e x t e n t  

t o  which t h e  mind i s  open o r  c l o s e d .  Rokeach c l a i m s  t h a t  

c l o s e d  mindedness i s  r e l a t e d  t o  a  h i g h  d e g r e e  o f  r e j e c t i o n  of  

oppos ing  b e l i e f s ,  a  dogmat ic  o r i e n t a t i o n  and a  b e l i e f  sys tem 

c l o s e d  t o  new i d e a s  and r e s i s t a n t  t o  change.  

~renkel-F3runswik5'  conc luded  t h a t  some p e o p l e  f i n d  it 

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

cies and s u r p r i s e s .  When f a c e d  w i t h  a n  ambiguous s i t u a t i o n ,  

t h e y  q u i c k l y  f i x  on one  c o n c r e t e  i n t e r p r e t a t i o n .  Such c h a r a c -  

t e r i s t ics  would s e v e r e l y  l i m i t  t h e  f l u e n c y ,  f l e x i b i l i t y ,  and 

o r i g i n a l i t y  o f  t h i n k i n g .  

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

component i n  t h e  pheonomenon o f  c r e a t i v i t y  and t h u s  c r e a t i v i t y  

may be e f f e c t e d  by e n v i r o n m e n t a l  f o r c e s .  Tor rance  h a s  made 

t h i s  e x p l i c i t  a s sumpt ion  i n  d e v e l o p i n g  and u s i n g  h i s  t e s t s  



of  c r e a t i v e  t h ink ing .  

DIFFICULTIES I N  MEASURING CREATIVITY 

The phenomenon of c r e a t i v i t y  has  proved t o  be an e l u -  

s i v e  e n t i t y .  Most of  t h e  i n s t rumen t s  f o r  measurement o r  e s t i -  

mation of c r e a t i v e  t h i n k i n g  a r e  developed a f t e r  G u i l f o r d ' s  

sugges t ion  based on h i s  f a c t o r  a n a l y t i c  model o f  t h e  human 

i r i t e l l e c t .  However, many r e s e a r c h e r s  have a t tempted  t o  use  
- 
r e a l  l i f e  c r i t e r i a ,  i . e . ,  pee r  group assessment  and t e a c h e r  

nominat ions ,  t o  i d e n t i f y  c r e a t i v i t y .  

I n  a s s e s s i n g  c r e a t i v i t y ,   armo on^' p o s t u l a t e d  t h e  pro- 

cedure  of working backwards from an u l t i m a t e  c r i t e r i o n ,  a  

measurement of i n d i v i d u a l  s c i e n t i s t s '  t o t a l  c r e a t i v e  s c i en -  

t i f i c  accomplishment based on pane l  assessment  by f e l l o w  

s c i e n t i s t s ,  t o  some more immediate and " f e a s i b l e "  working 

c r i t e r i a ,  such a s  pape r s ,  p a t e n t s ,  r a t e  of achievement,  and 

p r e s e n t  performance. From t h i s  c r i t e r i o n ,  behav iou ra l  a t -  

tempts w e r e  made t o  e s t a b l i s h  p r e d i c t o r s  o f  t h e  behaviour .  

Th i s  r e t r o s p e c t i v e  method, however, does  n o t  a l low f o r  t h e  

p r e d i c t i o n  o f  c r e a t i v i t y .  The c r e a t i v e  assessment  could t a k e  

p l a c e  long  a f t e r  an accomplishment w a s  completed o r  an assess- 

ment could  be changed h i s t o r i c a l l y  w i t h  t h e  changing va lues  

of o u r  s o c i e t y .  

Yamamoto p o i n t s  t o  t h e  u n t e n a b i l i t y  of Harmon's 

method: 



A d i f f i c u l t y  i n  t h i s  v e r y  r e a s o n a b l e  p r o c e d u r e  i s  t h a t  it 
i s  a l m o s t  i m p o s s i b l e  t o  f i n d  a  c r i t e r i o n  which i s  n o t  con- 
t a m i n a t e d  by o t h e r  f e a t u r e s  o f  human t r a i t s  and b e h a v i o u r ,  
e s p e c i a l l y  by i n t e l l i g e n c e . 6 1  

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

honour p o i n t  r a t i o  and achievement  t e s t  r e s u l t s  are a p p a r e n t l y  

q u i t e  poor  f o r  c r e a t i v i t y  a s s e s s m e n t .  Teacher  nomina t ions  

have  been found i n a d e q u a t e  by Hol land .  62  G e t z e l s  and Jackson  6 3 

and T o r r a n c e  have  found t h a t  p e e r  nomina t ions  p r e s e n t  some 

p rob lems ,  when used f o r  c r e a t i v i t y  a s s e s s m e n t .  

THE TORRANCE TESTS OF CREATIVE THINKING 

D e s c r i p t i o n  o f  t h e  T o r r a n c e  T e s t s  

T o r r a n c e  d e s c r i b e s  t h e  development  o f  h i s  tests: 

The T o r r a n c e  T e s t s  o f  C r e a t i v e  Th ink ing  r e p r e s e n t  t h e  c u l -  
m i n a t i o n  o f  n e a r l y  n i n e  y e a r s  r e s e a r c h  by t h e i r  a u t h o r ,  
D r .  E .  P a u l  T o r r a n c e ,  and h i s  c o l l e a g u e s  i n t o  t h e  n a t u r e  
o f  c r e a t i v e  t h i n k i n g  and i t s  a s s e s s m e n t .  They a l s o  r e p r e -  
s e n t  a p i o n e e r i n g  v e n t u r e  i n t o  making a v a i l a b l e  t o  t h e  
r e s e a r c h  and e d u c a t i o n a l  community i n s t r u m e n t s  des igned  
t o  d e t e c t  and measure ,  i n  a  u s e f u l  and f u n c t i o n a l  f a s h i o n ,  
c r e a t i v e  t h i n k i n g  p o t e n t i a l  i n  c h i l d r e n ,  a d o l e s c e n t s  and 
a d u l t s .  64 

A l t e r n a t i v e  methods o f  measurement have been abandoned 

i n  t h e  development  o f  t h e  Tor rance  T e s t s  o f  C r e a t i v e  Th ink ing ;  

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

e x p e n s i v e ,  t o o  e l a b o r a t e ,  o r  r e q u i r e  m a t e r i a l s  and equipment  

t h a t  would be  d i f f i c u l t  t o  make a v a i l a b l e  f o r  wide-spread 

u s e .  " 6 5  The Tor rance  T e s t s  o f  C r e a t i v e  Th ink ing  a r e  now ex ten-  

s i v e l y  used  i n  e d u c a t i o n a l  r e s e a r c h .  I n  r e spond ing  t o  t h e  

q u e s t i o n ,  Can w e  t e a c h  c h i l d r e n  t o  t h i n k  c r e a t i v e l y ? ,  Tor rance  



r e f e r s  t o  1 4 2  s t u d i e s  i n  t h e  a r e a  of  c r e a t i v i t y .  Of t h e s e  

s t u d i e s ,  103 involved t h e  use of  t h e  Torrance T e s t s  o f  Crea- 

t i v e  Thinking t o  measure s u b j e c t s '  performance. Torrance has  

c l a s s i f i e d  t h e  s t r a t e g i e s  of t each ing  i n t o  n i n e  c a t e g o r i e s :  

1. 

2. 

3 .  

4 .  

5 .  

6. 

7 .  

8. 
9. 

a r d e n t  

T r a i n i n g  programs emphasizing t h e  Osborn-Parnes Crea- 
t i v e  Problem Solv ing  procedures ;  Osborn, Parnes  o r  
mod i f i ca t ion  of it. 
Other  d i s c i p l i n e d  approaches such a s  t r a i n i n g  i n  gen- 
e r a l  semant ics ,  c r e a t i v e  r e s e a r c h ,  and t h e  l i k e .  
Complex programs invo lv ing  packages of m a t e r i a l s ,  
such a s  t h e  Purdue C r e a t i v i t y  Program; Covinyton,  
C r u t c h f i e l d  and Davies '  P roduc t ive  Thinking Program; 
and t h e  Myers and Torrance ideabooks.  
The c r e a t i v e  a r t s  a s  v e h i c l e s  f o r  t each ing  and prac-  
t i c i n g  c r e a t i v e  t h i n k i n g .  
Media and r ead ing  programs des igned  t o  t e a c h  and g i v e  
p r a c t i c e  i n  c r e a t i v e  t h i n k i n g .  
C u r r i c u l a r  and a d m i n i s t r a t i v e  arrangements designed 
t o  c r e a t e  f a v o r a b l e  c o n d i t i o n s  f o r  l e a r n i n g  and prac-  
t i c i n g  c r e a t i v e  t h ink ing .  
Teacher-classroom v a r i a b l e s ,  i n d i r e c t  and d i r e c t  con- 
t r o l ,  c lassroom c l i m a t e ,  and t h e  l i k e .  
Mot iva t ion ,  reward, compe t i t i on ,  and t h e  l i k e .  
T e s t i n g  c o n d i t i o n s  designed t o  f a c i l i t a t e  a h ighe r  
l e v e l  of c r e a t i v e  f u n c t i o n i n g  o r  a  more v a l i d  and 
r e l i a b l e  t e s t  performance.66 

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  T r e f i n g e r ,  67 a most 

c r i t i c  of  c r e a t i v i t y  tests  i n  g e n e r a l ,  concludes  t h a t  

t h e  Torrance T e s t s  of  C r e a t i v e  Thinking a r e  t h e  most s a t i s f a c -  

t o r y  i n s t rumen t s  a v a i l a b l e  f o r  use  w i t h  groups of e lementary 

school  c h i l d r e n .  

A d e s c r i p t i o n  of  t h e  Torrance t e s t s  i s  given by t h e i r  

au tho r :  

The t y p e s  of  t a s k s  o r  a c t i v i t i e s  chosen f o r  t h e  t e s t s  
were t h o s e  t h a t  cou ld  be most e a s i l y  and economically ad- 
m i n i s t e r e d  and sco red ,  and t h a t  had s tood  b e s t  t h e  t e s t s  
of r e l i a b i l i t y  and v a l i d i t y  wh i l e  a t  t h e  same t ime 



sampl ing  a s  many d i f f e r e n t  k i n d s  o f  m a n i f e s t a t i o n s  o f  c r e -  
a t i v e  t h i n k i n g  a b i l i t y  a s  p o s s i b l e .  The V e r b a l  - -- T e s t s  con- - -. - 
sist  o f  seven  p a r a l l e l  t a s k s ,  e a c h  b a t t e r y  r e q u i r i n g  a  
t o t a l  of  45-minutes i n  a d m l o n  t ~ t h ~ t i i - j i e ~ ~ a f y  f-d_i - -- 
giving-&_Q-tienfa.tion, p a - ~ s i n g - o u t -  b o o k l e t s ,  and giving 
i n s t r u c t i o n s .  Each t a s k  i s  b e l i e v e d  t o  b r i n g  i n t o  p l a y  - -- -- 

somewhat d i f f e r e n t  men ta l  p r o c e s s e s ,  y e t  e a c h  r e q u i r e s  
t h e  s u b j e c t  t o  t h i n k  i n  d i v e r g e n t  d i r e c t i o n s ,  i n  te rms of  
possibilities. A s t a n d a r d  t o y  e l e p h a n t  (Form A )  and t o y  
monkey (Form B )  a r e  p r o v i d e d  i n  a n  Examiners  K i t  ( a v a i l -  
a b l e  from t h e  p u b l i s h e r )  f o r  use  a s  p r o p s  i n  a d m i n i s t e r i n g  
A c t i v i t y  4 .  _The a c t i v j t i e s  - -- -- i n v o l v e :  - - - . - a s k i n g  - -  - - q u e s t i o n s  
a b o u t  a  drawing,  making g u e s s e s  a b u t  the c a u s e s  of  t h e  
e v e n t  p i c t u r e d ,  making g u e s s e s  a b o u t  t h e  p o s s i b l e  conse-  
quence o f  t h e  e v e n t ,  p roduc ing  i d e a s  f o r  improving a  t o y  
s~TFiz€-~-wtfrf Ee more  f u n  f o r -  c E i l d r e n  - t o  p l a y  w i t h , '  
t h i n k i n g  o f  unusua l  u s e s  o f  t i n  c a n s  o r  c a r d b o a r d  boxes ,  
,- 
a s k i n g - p r o v o c a t i v e  q u e s t i o n s ,  and t h i n k i n g  o f  t h e  v a r i e d  
E o s s i b l e  r a m i f i c a t i o n s  o f  an  improbab le  e v e n t . 6 8  

T o r r a n c e  a d m i t s  t h a t  h i s  tests do n o t  a t t e m p t  t o  sample 

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

S i n c e  a  p e r s o n  can  behave c r e a t i v e l y  i n  a n  a l m o s t  i n f i n i t e  
number o f  ways, i n  t h e  o p i n i o n  o f  t h e  a u t h o r ,  it would be 
r i d i c u l o u s  even t o  t r y  t o  d e v e l o p  a  comprehensive b a t t e r y  
o f  tests o f  c r e a t i v e  t h i n k i n g  t h a t  would sample any k i n d  
o f  u n i v e r s e  o f  c r e a t i v e  t h i n k i n g  a b i l i t i e s .  The a u t h o r  
d o e s  n o t  b e l i e v e  t h a t  anyone c a n  now s p e c i f y  t h e  number 
and r a n g e  o f  t e s t  t a s k s  n e c e s s a r y  t o  g i v e  a comple te  o r  
even a n  a d e q u a t e  a s s e s s m e n t  o f  a  p e r s o n ' s  p o t e n t i a l i t i e s  
f o r  c r e a t i v e  b e h a v i o r .  H e  d o e s  b e l i e v e  t h a t  t h e  s e t s  o f  
t es t  t a s k s  assembled i n  t h e  F i g u r a l  and Verba l  B a t t e r i e s ,  
Forms A and B ,  sample a  r a t h e r  wide  r a n g e  o f  t h e  a b i l i -  
t i e s  i n  s u c h  a  u n i v e r s e .  H e  would be  t h e  f i r s t  t o  a d m i t ,  
however,  t h a t  t h e s e  t es t  t a s k s  do  n o t  sample t h e  e n t i r e  
u n i v e r s e  o f  c r e a t i v e  a b i l i t i e s .  A number o f  t h e  o t h e r  
tes t  t a s k s  deve loped  by him c a l l  i n t o  p l a y  o t h e r  a b i l i -  
t i e s  t h a t  he b e l i e v e s  a r e  a  l e g i t i m a t e  p a r t  of  t h i s  un i -  
v e r s e ,  b u t  l i m i t a t i o n s  o f  t i m e  and c e r t a i n  p r o c e d u r a l  
d i f f i c u l t i e s  have  i n f l u e n c e d  him t o  o m i t  them from t h e  
p r e s e n t  wide-range ,  g e n e r a l  p u r p o s e  b a t t e r i e s .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
[ T o r r a n c e : ]  h a s  made d e l i b e r a t e  a t t e m p t s  t o  c o n s t r u c t  
t e s t  a c t i v i t i e s  t h a t  a r e  models o f  t h e  c r e a t i v e  p r o c e s s ,  
e a c h  i n v o l v i n g  d i f f e r e n t  k i n d s  o f  t h i n k i n g  and each  con- 
t r i b u t i n q  something un ique  t o  t h e  b a t t e r i e s  under  develop- 
ment. T e s t  t a s k s  o r  a c t i v i t i e s  a r e  t h u s  f a i r l y  complex 



and have f e a t u r e s  t h a t  make use  of  what w e  know about  t h e  
n a t u r e  of t h e  c r e a t i v e  t h i n k i n g  p r o c e s s e s ,  t h e  q u a l i t i e s  
o f  t h e  c r e a t i v e  p r o d u c t s  and c r e a t i v e  p e r s o n a l i t i e s .  An 
a t t e m p t  i s  made, however, t o  a s s e s s  t h e  p roduc t s  t h a t  re- 
s u l t  from t h e  a d m i n i s t r a t i o n  of  t h e s e  t e s t  a c t i v i t i e s  i n  
t e r m s  of  G u i l f o r d ' s  d i v e r g e n t  t h i n k i n g  f a c t o r s  ( f l u e n c y ,  
f l e x i b i l i t y ,  o r i g i n a l i t y ,  and e l a b o r a t i o n ) . G g  

The tes ts  i n c l u d e  an  e x t e n s i v e  s c o r i n g  manual f o r  

e v a l u a t i n g  s p e c i f i c  s t u d e n t  r e sponses .  " I n  d e v i s i n g  t h e  scar- 

i n g  p rocedures  p r e s e n t e d  i n  t h e  Sco r ing  Guides ,  an  e f f o r t  h a s  

been e x e r t e d  t o  make t h e  e v a l u a t i o n  of  r e sponses  a s  s imple  

and a s  economical  a s  p o s s i b l e  w i t h o u t  s a c r i f i c i n g  any of  t h e  

e s sence  and r i c h n e s s  o f  t h e  r e c o r d s .  11 7 0  

Torrance  d e f i n e s  h i s  v a r i a b l e s  of  f l u e n c y ,  f l e x i -  

b i l i t y ,  o r i g i n a l i t y ,  and e l a b o r a t i o n  a s  used i n  s c o r i n g  h i s  

tests: 

The number o f  r e l e v a n t  r e sponses  produced by a  s u b j e c t  
y i e l d s  one measure o f  i d e a t i o n a l  f l u e n c y .  The number of  
s h i f t s  i n  t h i n k i n g  o r  number o f  d i f f e r e n t  c a t e g o r i e s  of  
q u e s t i o n s ,  c a u s e s ,  o r  consequences ,  g i v e s  one measure of  
f l e x i b i l i t y .  The s t a t i s t i c a l  i n f r equency  of  t h e s e  ques- 
t i o n s ,  c a u s e s ,  o r  consequences o r  t h e  e x t e n t  t o  which t h e  
r e sponse  r e p r e s e n t s  a  menta l  l e a p  o r  d e p a r t u r e  from t h e  
obv ious  and commonplace g i v e s  one measure o f  o r i g i n a l i t y .  
The d e t a i l  and s p e c i f i c i t y  i n c o r p o r a t e d  i n t o  t h e  ques- 
t i o n s  and hypotheses  p rov ide  one measure of  a b i l i t y  t o  
e l a b o r a t e . 7 1  

Tor rance  admi t s  t h a t  i n  sane o f  t h e  a c t i v i t i e s "  a  de- 

l i b e r a t e  a t t e m p t  h a s  been made t o  s t i m u l a t e  a l l  f o u r  t y p e s  o f  

d i v e r g e n t  t h i n k i n g  ( f l u e n c y ,  f l e x i b i l i t y ,  o r i g i n a l i t y ,  and 

e l a b o r a t i o n )  and t o  s e t  up a  c o n f l i c t  among t h e  response  t en -  

d e n c i e s  r e p r e s e n t e d  by them. " 7 2  Fluency i s  s t i m u l a t e d  by t h e  

i n s t r u c t i o n s ,  " s e e  how many o b j e c t s  o r  p i c t u r e s  you can make"; 



f l e x i b i l i t y ,  by "make a s  many d i f f e r e n t  p i c t u r e s  and o b j e c t s  

a s  you c a n " ;  o r i g i n a l i t y ,  by " t r y  t o  t h i n k  o f  t h i n g s  t h a t  no 

one  e lse  w i l l  t h i n k  o f " ;  and e l a b o r a t i o n ,  by " p u t  a s  many 

i d e a s  a s  you can  i n t o  e a c h  one and make them t e l l  a s  comple te  

and i n t e r e s t i n g  a  s t o r y  a s  you c a n . "  The t i m e  i s  n o t  ade- 

q u a t e  t o  p e r m i t  emphasis  on a l l  f o u r  k i n d s  o f  t h i n k i n g .  Thus, 

i n d i v i d u a l  r e s p o n s e  t e n d e n c i e s  come i n t o  p l a y .  

T o r r a n c e  c o n s i d e r s  t h a t  c r e a t i v e  t h i n k i n g  i s  one  a s p e c t  

o f  problem s o l v i n g .  H e  a g r e e s  w i t h  N e w e l l ,  Shaw, and Simon 

t h a t  problem-solving may b e  c a l l e d  c r e a t i v e :  

To t h e  e x t e n t  t h a t  one o r  more o f  t h e  f o l l o w i n g  c o n d i t i o n s  
a r e  s a t i s f i e d :  

The p r o d u c t  o f  t h e  t h i n k i n g  h a s  n o v e l t y  and v a l u e  
( e i t h e r  f o r  t h e  t h i n k e r  o r  f o r  h i s  c u l t u r e ) .  
The t h i n k i n g  i s  u n c o n v e n t i o n a l ,  i n  a  s e n s e  t h a t  it 
r e q u i r e s  m o d i f i c a t i o n  o r  r e j e c t i o n  o f  p r e v i o u s l y  ac-  
c e p t e d  i d e a s .  
The t h i n k i n g  r e q u i r e s  h i g h  m o t i v a t i o n  and p e r s i s t e n c e ,  
t ak ing-  p l a c e  e i t h e r  o v e r  a  c o n s i d e r a b l e  span  o f  t i m e  
( c o n t i n u o u s l y  o r  i n t e r m i t t e n t l y )  o r  a t  h i g h  i n t e n s i t y .  
The problem a s  i n i t i a l l y  posed was vague and unde- 
f i n e d ,  s o  t h a t  p a r t  o f  t h e  t a s k  was t o  f o r m u l a t e  t h e  
problem i t s e l f . 7 3  

The T o r r a n c e  T e s t s  o f  C r e a t i v e  Th ink ing  m e e t  a l l  f o u r  

o f  N e w e l l ,  Shaw and S imon ' s  c r i t e r i a  f o r  c r e a t i v e  problem 

s o l v i n g .  I n  T o r r a n c e ' s  t es t s ,  t h e  s t u d e n t  i s  c h a l l e n g e d  "To 

see how good you a r e  a t  t h i n k i n g  up new i d e a s  and s o l v i n g  

problems.  " 7 4  The t a s k s  a r e  d e s i g n e d  t o  e l i c i t  t h e  n o v e l t y ,  

i n g e n u i t y  and i n t e r e s t  o f  t h e  s u b j e c t .  The a tmosphere  o f  

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

d u c t s  which have  n o v e l t y  and v a l u e .  



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

L i s t  a s  many o f  t h e s e  i n t e r e s t i n g  and unusua l  u s e s  a s  you 
c a n  t h i n k  o f .  Do n o t  l i m i t  y o u r s e l f  t o  any one s i z e  o f  
box. You may u s e  a s  many boxes  a s  you l i k e .  Do n o t  
l i m i t  y o u r s e l f  t o  t h e  u s e s  you have s e e n  o r  h e a r d  a b o u t ;  
t h i n k  a b o u t  a s  many p o s s i b l e  new u s e s  as you can .75  

The t a s k s  and t e s t i n g  a tmosphere  c r e a t e  a  p s y c h o l o g i c a l  p r e s -  

s u r e  o f  h i g h  m o t i v a t i o n  t o  work w i t h  p e r s i s t e n c e  a t  h i g h  i n -  

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

towards  f l u e n c y ,  f l e x i b i l i t y ,  o r  o r i g i n a l i t y  w i t h i n  t h e  t i m e  

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

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

o r  b r a i n s t o r m  a l t e r n a t i v e s  t o  b e  c o n s i d e r e d  i n  problem s o l v -  

i n g .  The s u b j e c t s 1  f l u e n c y ,  f l e x i b i l i t y ,  o r i g i n a l i t y ,  and 

e l a b o r a t i o n  s c o r e s  re f lec t  t h e  e x t e n t  t o  which t h e y  w e r e  cap-  

a b l e  o f  more f u l l y  d e f i n i n g  t h e  tes t  problem. 

The t a s k s ,  e s p e c i a l l y  t h e  unusua l  u s e s  o f  ca rdboard  

boxes  o r  t i n  c a n s ,  r e q u i r e  m o d i f i c a t i o n  and r e j e c t i o n  o f  p re -  

v i o u s l y  a c c e p t e d  i d e a s . .  These t a s k s  a r e ,  " i n  p a r t  a  t e s t  of  

a b i l i t y  t o  f r e e  o n e ' s  mind o f  a w e l l - e s t a b l i s h e d  set .  1176 

T h i s  s t r a t e g y  l e n d s  i t s e l f  t o  S i r  F r e d r i c k  B a r t l e t t l s  7  7  

d e f i n i t i o n  o f  " a d v e n t u r o u s  t h i n k i n g "  which he  m a i n t a i n s  i s  

c h a r a c t e r i z e d  by g e t t i n g  away from t h e  main t r a c k ,  b r e a k i n g  

o u t  o f  t h e  mold, b e i n g  open t o  e x p e r i e n c e ,  and p e r m i t t i n g  one 

t h i n k  t o  l e a d  t o  a n o t h e r .  Simpson 78 h a s  s i m i l a r l y  d e f i n e d  

c r e a t i v e  a b i l i t y  a s  t h e  i n i t i a t i v e  which one m a n i f e s t s  by h i s  



power t o  b r e a k  away from t h e  u s u a l  sequence  o f  t h o u g h t  i n t o  

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

C r i t i c i s m s  o f  C r e a t i v i t y  T e s t s  -- 
S e v e r a l  cr i t ic isms o f  c r e a t i v i t y  tests  i n  g e n e r a l  and 

t h e  T o r r a n c e  T e s t s  o f  C r e a t i v e  Th ink ing  i n  p a r t i c u l a r ,  have 

been n o t e d  i n  t h e  l i t e r a t u r e .  Some o f  t h e  c r i t i c a l  a t t a c k s  

a r e  j u s t i f i e d  and have  been acknowledged by Tor rance ;  o t h e r s  

a r e  t h e  r e s u l t  of  a  m i s i n t e r p r e t a t i o n  of T o r r a n c e  or a  con- 

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

c r e a t i v e  t h i n k i n g .  
0 b 

The main c r i t i c i s m s - h a u g - h e n :  (1) t h e  u s e  o f  t h e  

t e r m  ' c r e a t i v i t y , '  ( 2 )  c r i t e r i a  f o r  c r e a t i v i t y ,  ( 3 )  t i m e  l i m -  

i t a t i o n s  and e x t e r n a l  p r e s s u r e  i n  t h e  t e s t i n g  s i t u a t i o n ,  ( 4 )  

l a c k  of  a  q u a l i t y  i n d i c a t o r  i n  t h e  tests,  ( 5 )  t h e  t e s t i n g  

c o n d i t i o n s ,  and ( 6 )  low i n t e r c o r r e l a t i o n s  between t a s k  a c t i v -  

i t i e s .  n7 + v a l u a t i n g  t h e s e  c r i t ic i sms ,  it must be remembered - 
t h a t  t h e  T o r r a n c e  T e s t s  o f  C r e a t i v e  Th ink ing  a r e  mere i n s t r u -  

ments  d e s i g n e d  t o  a s s e s s  t h e  complex phenomenon o f  c r e a t i v i t y .  
,/ 

A s  i n  any o t h e r  a r e a  o f  complex i n q u i r y ,  t h e r e  a r e  no p e r f e c t  

i n s t r u m e n t s .  I rn 

: - *: 

T o r r a n c e  d e s i g n e d  t h e  T o r r a n c e  T e s t s  of  C r e a t i v e  

Th ink ing  t o  measure a  s p e c i f i c  s e n s e  o f  c r e a t i v i t y .  I t  i s  

t h e r e f o r e  u n f a i r  t o  e v a l u a t e  h i s  t es t s  i n  t e r m s  of  o t h e r  re- 

n o t  a g r e e .  W a r a t e ,  T o r w c e  d e f i n e s  c r e a t i v i t y  by 



s t a t i n g  t h a t ,  

C r e a t i v e  b e h a v i o u r  o c c u r s  i n  t h e  p r o c e s s  o f  becoming sen-  
s i t i v e  t o  o r  aware o f  problems,  d e f i c i e n c i e s ,  g a p s  i n  
knowledge, m i s s i n g  e l e m e n t s ,  d i s h a r m o n i e s ,  and s o  on ;  
b r i n g i n g  t o g e t h e r  i n  new r e l a t i o n s h i p s  a v a i l a b l e  informa- 
t i o n ;  d e f i n i n g  t h e  d i f f i c u l t y  o r  i d e n t i f y i n g  t h e  m i s s i n g  
e l e m e n t s ;  s e a r c h i n g  f o r  s o l u t i o n s ,  making g u e s s e s ,  o r  
f o r m u l a t i n g  h y p o t h e s e s  a b o u t  t h e  problems o r  d e f i c i e n c i e s ;  

, t e s t i n g  and r e t e s t i n g  them; p e r f e c t i n g  them; and f i n a l l y  
communicating t h e  r e s u l t s . 7 9  

The q u e s t i o n  o f  whe the r  T o r r a n c e ' s  tes ts  measure c r e -  

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

made e x p l i c i t  by t h e  f a c t  t h a t  t h e  T o r r a n c e  tests  a r e  l a b e l l e d  

tests  o f  ' c r e a t i v e  t h i n k i n g '  r a t h e r  t h a n  tes ts  o f  ' c r e a t i v i t y . '  

The q u e s t i o n  o f  whe the r  t h e  phenomenon which E .  P .  Tor rance  

d e f i n e s  a s  ' c r e a t i v i t y '  a d e q u a t e l y  d e f i n e s  a  phenomenon under 

i n v e s t i g a t i o n ,  i s  a  s e p a r a t e  q u e s t i o n .  Another  d i s t i n c t  ques-  

t i o n  i n v o l v e s  t h e  a p p r o p r i a t e n e s s  o f  t h e  u s e  o f  t h e  Tor rance  

T e s t s  o f  C r e a t i v e  Th ink ing  i n  measur ing  a  p a r t i c u l a r  f a c e t  o f  

c r e a t i v i t y .  T h i s  i s  a  d e c i s i o n  which must be  made by i n d i -  

v i d u a l  r e s e a r c h e r s .  I f  t h e  tes ts  a r e  n o t  a p p r o p r i a t e  t o  t h e  

problem, t h e n  t h e  f a u l t  l i e s  w i t h  t h e  r e s e a r c h e r  who chose  

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

It was p r e v i o u s l y  no&&-that  c r e a t i v i t y  may have 

myriad d e f i n i t i o n s  such  a s  t h o s e  c h a r a c t e r i z e d  by M. Rhodes 

f o u r  c a t e g o r i e s :  p e r s o n ,  p r o c e s s ,  p r e s s ,  and p r o d u c t .  I t  

would be  u n r e a s o n a b l e  t o  e x p e c t  one i n s t r u m e n t  t o  a s s e s s  e v e r y  

f a c e t  o f  a  phenomenon which i s  s o  complex t h a t  it may a c t u a l l y  

r e f e r  t o  d i f f e r e n t  phenomena depending on t h e  use  o f  t h e  t e r m .  



f u .  The Term C r e a t i v i t y .  k r a n c e  Cron- 

back; 80  E lk ind ,  Debl inger ,  and ~ l d e r ;  81 and o t h e r  e d u c a t i o n a l  

p s y c h o l o g i s t s  c o n s i d e r  t h a t  t h e  term ' c r e a t i v i t y 1  i s  t o o  

va lue  laden  and should n o t  be used t o  d e s i g n a t e  t h e  k inds  of 

behaviour  involved i n  s t u d i e s  t o  t e a c h  c h i l d r e n  t o  t h i n k  c r e -  

a t i v e l y .  Torrance responds t o  t h i s  c r i t i c i s m :  

On t h i s  s c o r e ,  I can on ly  say  t h a t  I b e l i e v e  t h e  word 
[ c r e a t i v i t y ]  d e s c r i b e s  t h e  behavior  i n v e s t i g a t e d  more ade- 
q u a t e l y  than  any o t h e r  word I know. Furthermore,  an e f -  
f o r t  has  been made t o  s t a y  w i t h i n  t h e  l i m i t s  of a  
d e f i n i t i o n  I chose f o r  my r e s e a r c h  i n  1958. I f  one does 
n o t  c a r e  t o  a c c e p t  t h i s  d e f i n i t i o n ,  it i s  h i s  p r i v i l e g e  
t o  use  ano the r  l a b e l .  * 2  

Tor rance ' s  response  i s  a  weak argument, i f  it i s  an argument 

a t  a l l .   rocke en berg^^ sugges t s  t h a t  c r e a t i v i t y  tests should 

be l a b e l l e d  measures of  f l uency  and o r i g i n a l i t y .  
-. 

Many disagreements  occur  i n  t h e  l i t e r a t u r e  when one 

uses  t h e  term c r e a t i v e  r a t h e r  t han  a  t e r m  such a s  ' d i v e r g e r . '  

Hudson p o i n t s  t o  t h e  connec t ion  between t h e s e  two terms: 

Whatever t h e  l o g i c a l  connec t ion  between convergence o r  
d ivergence  and o r i g i n a l i t y ,  p s y c h o l o g i s t s  a r e  prone t o  
view t h e  t o p i c  a s  one and t h e  same. Many p s y c h o l o g i s t s ,  
p a r t i c u l a r l y  American ones ,  s e e  t h e  d i v e r g e r  a s  poten- 
t i a l l y  c r e a t i v e  and t h e  converger  as p o t e n t i a l l y  uncre- 
a t i v e .  84 

C r i t e r i a  For C r e a t i v i t y .   rocke en berg^^ recognizes  

t h a t  t h e  a b i l i t y  t o  use  i d e a s  i s  taken  a s  a  measure of  c r ea -  

t i v i t y ,  and t h a t  mniy  r e s e a r c h e r s  would ag ree  that - - i t  was a  

component of c r e a t i v i t y .  However, he a rgues  t h a t  t h i s  i s  n o t  

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



I t  may be  r e c a l l e d  t h a t  T o r r a n c e  d o e s  n o t  s t a t e  t h a t  

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

t i v i t y .  R e f e r r i n g  t o  t h e  t a s k s  i n  t h e  T o r r a n c e  T e s t s  of  

C r e a t i v e  Th ink ing ,  T o r r a n c e  s t a t e s  t h a t ,  "he  would be  t h e  

f i r s t  t o  a d m i t ,  however,  t h a t  t h e s e  t a s k s  do n o t  sample t h e  

e n t i r e  u n i v e r s e  o f  c r e a t i v e  a b i l i t i e s .  "86  The p r o d u c t i o n  o f  

i d e a s  mere ly  g i v e s  a  measure o f  c r e a t i v e  t h i n k i n g  p o t e n t i a l .  

I t  d o e s  n o t  g u a r a n t e e  t h a t  a p e r s o n  w i l l  pe r fo rm a  s i g n i f i -  

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

c r e a t i v i t y  t es t s ,  a d m i t s  t h a t ,  

While  d i v e r g e n t - t h i n k i n g  measures  c e r t a i n l y  do n o t  t e l l  
t h e  e n t i r e  s t o r y  a b o u t  c r e a t i v i t y ,  it i s  q u i t e  l i k e l y  
t h a t  t h e s e  measures  do a s s e s s  i n t e l l e c t u a l  a b i l i t i e s  
which p l a y  a n  i m p o r t a n t  r o l e  i n  c r e a t i v i t y .  I f  c r e a -  
t i v i t y  i s  viewed a s  a  complex k i n d  o f  human problem- 
s o l v i n g  ( i n  which c a s e  t h e  t e r m  " c r e a t i v e  problem- 
s o l v i n g "  would b e  p r e f e r a b l e ) ,  d i v e r g e n t  t h i n k i n g  may be  
a  n e c e s s a r y ,  a l t h o u g h  n o t  a  s u f f i c i e n t ,  component.87 

( !  
f .  i ,  I > '  

1 :  
/ 

Time L i m i t s .  Wallach and Koganb8 s u g g e s t  t h a t  c r e a -  

t i v i t y  c a n n o t  be  governed and c i r c u m s c r i b e d  by t i m e  l i m i t s .  

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

l o n g  t i m e  p e r s p e c t i v e  when compared t o  t h e  t i m e  l i m i t s  on 

c r e a t i v i t y  tests: 

What seems t o  a p p e a r  i s  t h a t  deep  concern  w i t h  a  problem 
o v e r  a  l o n g  p e r i o d  o f  t i m e  on t h e  p a r t  o f  an  a b l e  p e r s o n  
r e s u l t s  i n  a  c r e a t i v e  o u t p u t .  Our tests o f  a b i l i t y  mea- 
s u r e  t h e  l e v e l  of  a b i l i t y ,  n o t  whe the r  t h e  p e r s o n  w i l l  
be  d e e p l y  concerned.89 

Wallach and Kogan concur  w i t h  Anderson i n  m a i n t a i n i n g  t h a t  

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



I* 

p 
em One might consider whether this limitation is applic- 

able to attempts to measure 'potential' for creative thinking. 

The Torrance tests are designed to discriminate between and 

among creative individuals along the variables of fluency, 

flexibility, and originality. The time limits thus facili- 
2 

tate this objective by forcing the child wbshas-a-tendency 

towards_fluency_, flexibilityl or--originality to choose to 
9 

spend a disproportionate amount of his or her time in pursuing 

their particular orientation, since there is not enough time 

to exhaust all of the fluency, flexibility, and originality 

tF possibilities in each of the tasks. Torrance explains: "The 

i;f- time is not adequate to permit emphasis on all four kinds of 

FP; . thinking. Thus, individual response tendencies come into 

: 
Torrance investigated the effects of time lirr.its on 

final scores of the Torrance Tests of Creative Thinking. The 
F 

test task, adapted from a procedure developed and validated 

by Burkhart and BernheimIg1 required the students to produce 

unusual questions about ice. He administered the test to 

seventy-five gifted sixth-grade students with the standard 

time limits. The students were then asked to continue work- 

ing on the tests for the next twenty-four hours. Torrance 

found a product-moment coefficient of correlation between the 

two scores of .23 and concluded: 



ables, such as self-motivation, and intervention by other 

persons or other factors. By maintaining the time limits, 

Although this coefficient of correlation is statistically 
significant at the five percent level of confidence it 
yields a forecast frequency of only about three percent. 
Thus, the untimed, take home administration appears to be 
measuring something somewhat different from what is '5" 
measured by the standard timed administration with a five- 
minute limit.92 

A significant advantage of timed testing is the main- 

tenance of rigor in the experimental setting. It gives the 

experimenter greater control over possible confounding vari- 

Torrance is further able to standardize the motivational level 

and the external pressure between the students, in the testing 

situation. -- - 
Monf rans, Feldhusen and  erri is'^ reported that stu- 

dents scored higher on the verbal form of the Torrance Tests 

when the standard time limits were imposed. They experimented 

with four alternative methods of administering the Torrance 

Tests of Creative Thinking: (1) the standard, timed testing 

procedures described in the test manual; (2) a procedure de- 

signed to produce incubation prior to administration according , 

to standard procedures; (3) administration as a take home 

test to be returned four days later; and (4) administration 

with a relaxed, playful, game-like set as recommended by 

Wallach and Kogan. The take home administration yielded 

higher scores on the figural tests than any of the other ad- 

ministrations but the standard administration yielded the 



h i g h e s t  v e r b a l  s c o r e s .  J 

crockenburgg4 c r i t i c i z e d  c r e a t i v i t y  tests on t h e  

b a s i s  of  t h e  e x t e r n a l  p r e s s u r e  i n  t h e  t e s t i n g  s i t u a t i o n  which 

r e q u i r e s  t h e  s t u d e n t s  t o  s t a y  a t  t h e  t a s k  u n t i l  t h e  t i m e  

l i m i t  i s  over .  She contended t h a t  t h i s  behaviour  i s  d i sc rep -  

a n t  w i t h  t h e  e x p e c t a t i o n  t h a t  s e l f -mo t iva t ion  i s  an impor tan t  

de te rminant  of  c r e a t i v e  behaviour  and t h a t  t h i s  would show 

a  d i sc repancy  between t h o s e  who a r e  c r e a t i v e  on t h e  Torrance 

T e s t s  o f  C r e a t i v e  Thinking and t h o s e  who a r e  c r e a t i v e  when 

t h e r e  i s  no e x p l i c i t ,  e x t e r n a l  p r e s s u r e  t o  produce. 

It may be r e c a l l e d  t h a t  cons ide red  c r e a t i v e  

t h i n k i n g  r e q u i r e d  h igh  mot iva t ion  and p e r s i s t e n c e ,  t a k i n g  

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

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

f o r  s t u d e n t s  t o  work a t  h igh  i n t e n s i t y .  It could a l s o  be 

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

mo t iva t ion  s i n c e  h i s  o b j e c t i v e  i s  t o  d e t e c t  and measure c r ea -  

t i v e  t h i n k i n g  p o t e n t i a l ,  c o n t r o l l i n g  f o r  as many confounding 

v a r i a b l e s  as p o s s i b l e .  I 
The c a s e  t h a t  Torrance makes f o r  u s ing  t i m e  l i m i t s  

h a s  p rev ious ly  been p re sen ted .  The t i m e  l i m i t s  h e lp  t o  c r e a t e  

a psycho log ica l  p r e s s u r e  which f o r c e s  t h e  s t u d e n t  t o  make a  

cho ice  between spending a  d i s p r o p o r t i o n a l  amount of  t i m e  i n  

be ing  f l u e n t ,  f l e x i b l e ,  o r  o r i g i n a l  i n  h i s  t h i n k i n g .  I t  g i v e s  

an added measure of un i formi ty  of  t e s t i n g  c o n d i t i o n s  and adds 



t o  t h e  d i s c r i m i n a t o r y  power of t h e  tes t .  Torrance c o n s i d e r s  

t h a t  h i s  tests measure a  q u a l i t a t i v e  r a t h e r  t han  a  q u a n t i t a -  

t i v e  assessment  of d i v e r g e n t  t h i n k i n g  p o t e n t i a l .  Thus it 

remains t o  be seen i f  a d d i t i o n a l  t ime a l l o t m e n t s  would change 

t h e  d i s c r i m i n a t o r y  power of  t h e  t e s t ,  s i n c e  t h e  ranking  of 

p u p i l s  on d i v e r g e n t  t h i n k i n g  could  remain t h e  same. 

F a c t o r s  such a s  t ime l i m i t s ,  o p p o r t u n i t y ,  s e l f -  

mo t iva t ion ,  importance o f  t h e  problem t o  t h e  person ,  q u a l i t y  

and importance of  t h e  s o l u t i o n  t o  t h e  problem a r e  impor tan t  

i n  de te rmin ing  any d i sc repancy  between t h e  s c o r e s  on t h e  

Torrance T e s t s  of  C r e a t i v e  Thinking and t h e  a c t u a l  completion 

of  a  s i g n i f i c a n t  c r e a t i v e  performance o r  p roduc t .  These 

f a c t o r s  however a r e  f a c t o r s  which may o r  may n o t  occur  i n  

vary ing  deg rees  a t  some f u t u r e  d a t e .  I t  i s  n o t  t h e  t a s k  of 

t h e  Torrance T e s t s  of C r e a t i v e  Thinking t o  p r e d i c t  t h e  pos- 

s i b l e  p resence  of  t h e s e  f a c t o r s  a t  some f u t u r e  d a t e .  Such 

p r e d i c t i o n s  would be mere c o n j e c t u r e .  These f a c t o r s  w i l l  be 

r evea l ed  a t  t h a t  f u t u r e  d a t e  and t h e r e f o r e  cannot  be taken  

i n t o  account  when one i s  measuring c r e a t i v e  p o t e n t i a l  by 

a s s e s s i n g  t h e  c e n t r a l  components of  t h e  c r e a t i v e  p roces s .  

From t h e  d a t a  on t h e  Torrance tests  it may be p r e d i c t e d  t h a t  

a l l  f a c t o r s  be ing  e q u a l ,  t h e  s u b j e c t s  w i t h  h igh  s c o r e s  on 

f luency ,  f l e x i b i l i t y ,  and/or o r i g i n a l i t y  w i l l  l i k e l y  behave 

more c r e a t i v e l y  i n  t h e i r  l i f e t i m e .  The r e l a t i o n s h i p  i s  how- 

e v e r ,  n e i t h e r  s u f f i c i e n t  nor  neces sa ry .  



Torrance acknowledges t h e  c r i t i c i s m  t h a t  ". . . being  

a b l e  t o  t h i n k  c r e a t i v e l y  i s  n o t  t h e  same a s  t h i n k i n g  c rea-  

t i v e l y .  " 9 5  Equipping s t u d e n t s  w i t h  t h e  s k i l l s  of  c r e a t i v e  

t h i n k i n g  and wi th  t h e  mo t iva t ions  t o  con t inue  t h i n k i n g  c rea -  

t i v e l y  does n o t  gua ran tee  t h a t  t h e  s t u d e n t s  w i l l  have a  

chance t o  behave c r e a t i v e l y  a s  a d u l t s .  Torrance concedes 

t h a t  a  h igh  l e v e l  of  a b i l i t i e s  which a r e  measured on t h e  

Torrance T e s t s  of  C r e a t i v e  Thinking ( f l u e n c y ,  f l e x i b i l i t y ,  

o r i g i n a l i t y ,  and a b i l i t y  t o  s ense  d e f i c i e n c i e s ,  e l a b o r a t e  and 

r e d e f i n e )  ". . . does  n o t  gua ran tee  t h a t  t h e  posses so r  w i l l  

behave i n  a  h i g h l y  c r e a t i v e  manner. A high  l e v e l  o f  t h e s e  

a b i l i t i e s ,  however, i n c r e a s e s  a  p e r s o n ' s  chances  of behaving 

c r e a t i v e l y .  I t  9 6  

T e s t i n g  Condi t ions .  Crockenburg sugges ted  t h a t  test-  

i n g  s i t u a t i o n s  a r e  n o t  conducive t o  t h e  measurement of  c rea-  

t i v e  t h i n k i n g .  She c l a ims  t h a t  t h e  Torrance T e s t s  a r e  

k . . admin i s t e r ed  under what can on ly  be desc r ibed  a s  a  
t e s t - l i k e  atmosphere.  The a c t i v i t i e s  a r e  i n  a  book le t  
form s i m i l a r  t o  t h e  I.Q. and s t a n d a r d i z e d  achievement 
tests w i t h  which most c h i l d r e n  a r e  f a m i l i a r .  I n s i d e  t h e  
b o o k l e t s  numbered spaces  a r e  provided f o r  r e sponses ,  i n  
a  f a sh ion  r emin i scen t  of  c lassroom t e s t - t a k i n g . 3  I n  addi-  
t i o n  t h e  t e s t  i s  t imed,  a l though  t h e  c h i l d r e n  do n o t  know 
what t h e  t ime l i m i t s  a r e .97  

98 
Lasswel l  and Rogers proposed t h a t  a  warm and non- 

e v a l u a t i v e  r e l a t i o n  between t h e  examiner and t h e  examinee 

w i l l  h e igh ten  t h e  exp res s ion  of c r e a t i v i t y .  Rogers sugges t s  

t h a t  c r e a t i v i t y  i s  he igh tened  under a  c o n d i t i o n  of 



'psychological safety.' 

Dentler and ~ackler" investigated the relationship 

between originality and the inter-personal situation of the 

testee and the test administrator. Originality was defined 

as the degree to which verbal responses to a task were statis- 

tically uncommon. The criterion measure was Torrance's Tin 

Can Uses Test which requires the subject to write down inter- 

esting and unusual uses for tin cans. The test administrator 

of the control group (indifferent test administrator) por- 

trayed an inter-personal style paralleling typical competi- 

tive examination rituals. The role of the test administrator 

of the experimental group (psychologically safe) was that of 

a friendly and pleasant person who had confidence that the 

group of high academic achievement undergraduates, would do 

well on the tests. 

Dentler and Mackler found that subjects low on 

paranoid-type anxiety (caused by the test administrator) ex- 

hibited a greater mean originality score than highly anxious 

subjects. They also found that greater mean originality was 

produced by subjects in the experimental or safe group, than 

under the control conditions. 

Wallach and Kogan loo administered creativity tests 

under ego-centered, competitive, and evaluational pressures 

in the context of mass aptitude testing and compared the re- 

sults with tests administered under a game-like, relaxed and 



t a s k - o r i e n t e d  atmosphere. The s u b j e c t s  produced s i g n i f i c a n t l y  

h ighe r  s c o r e s  under t h e  game-like c o n d i t i o n s .  

The t e s t i n g  c o n d i t i o n s  i n  t h e  Torrance T e s t s  of Crea- 

t i v e  Thinking a r e  compat ible  w i t h  t h e  t e s t i n g  c o n d i t i o n s  r e -  

commended by Den t l e r  and Mackler and Wallach and Kogan. They 

do however, appear  t o  be d i s c r e p e n t  w i t h  Crockenberg 's  desc r ip -  

t i o n  of  them. 

Torrance t a k e s  extreme c a r e  n o t  t o  c r e a t e  test 

a n x i e t y  i n  c h i l d r e n .  He c a u t i o n s  t e s t  a d m i n i s t r a t o r s :  

Examiners should n o t e  t h a t  t h e  word " t e s t "  has  n o t  been 
used on t h e  book le t ,  nor  i n  t h e  p r i n t e d  i n s t r u c t i o n s .  I f  
t h e  examinees '  m a t e r i a l s  most be r e f e r r e d  t o ,  t h e  use  of 
a word l i k e  "book le t "  o r  " e x e r c i s e "  i s  sugges ted .  . . . 
i n  g e n e r a l ,  a  game-like, t h i n k i n g  o r  problem-solving a t -  
mosphere [ should]  be c r e a t e d .  Try t o  avoid  t h e  t h r e a t e n -  
i n g  s i t u a t i o n  f r e q u e n t l y  a s s o c i a t e d  w i t h  t e s t i n g .  Crea t e  
t h e  e x p e c t a t i o n  t h a t  examinees w i l l  en joy  t h e  a c t i v i t i e s  
and i n v i t e  them t o  have fun.  The psycho log ica l  c l i m a t e  
bo th  preced ing  and du r ing  t h e  use  of  t h e  tests, should 
be a s  comfor tab le  and s t i m u l a t i n g  a s  p o s s i b l e . l O l  

The atmosphere of  t h e  a c t i v i t i e s  i s  r e f l e c t e d  i n  t h e  

sugges ted  a d m i n i s t r a t o r ' s  comments t o  t h e  p u p i l s .  

I b e l i e v e  you w i l l  have a l o t  o f  fun  doing t h e  a c t i v i t i e s  
w e  have planned f o r  t h i s  pe r iod .  W e  a r e  going t o  do some 
t h i n g s  t h a t  w i l l  g i v e  you a chance t o  s e e  how good you 
a r e  a t  t h i n k i n g  up new i d e a s  and s o l v i n g  problems. They 
w i l l  c a l l  f o r  a l l  of  t h e  imagina t ion  and t h i n k i n g  a b i l i t y  
you have. So I hope t h a t  you w i l l  p u t  on your b e s t  
t h i n k i n g  cap  and t h a t  you w i l l  en joy  yourse l f . lO2 

p o r t a n t  

Torrance remarks t h a t  "Motivat ion i s  i n d i s p u t a b l y  i m -  

c r e a t i v e  t h i n k i n g .  It 103 H i s  analogy between t h e  

assessment  of  jumping p o t e n t i a l  and c r e a t i v e  t h i n k i n g  poten- 

t i a l ,  i s  an a p t  one: 



One would n o t  measure t h e  jumping p o t e n t i a l  o f  c h i l d r e n  
o f  a  p a r t i c u l a r  s c h o o l  by pho tograph ing  them a s  t h e y  p a s s  
by a  p a r t i c u l a r  s p o t  and f i n d i n g  o u t  how h i g h  t h e y  j u s t  
happened t o  be  jumping. H e  would do  something t o  moti-  
v a t e  them t o  jump by p r o v i d i n g  c o m p e t i t i o n ,  a  c h a l l e n g i n g  
jumping t a s k  o r  s i t u a t i o n ,  o r  t h e  l i k e .  T h i s  f a c t o r  i s  
q u i t e  c r i t i c a l  i n  t h e  measurement o f  any k i n d  o f  p e r f o r -  
mance t h a t  r e q u i r e s  t h e  use  o f  e x p e n s i v e  e n e r g y .  The 
more e x p e n s i v e  t h e  e n e r g y  r e q u i r e d ,  t h e  more i m p o r t a n t  
a r e  m o t i v a t i o n a l  f a c t o r s .  S i n c e  c r e a t i v e  t h i n k i n g  re- 
q u i r e s  r a t h e r  e x p e n s i v e  e n e r g y ,  m o t i v a t i o n a l  f a c t o r s  a r e  
e s p e c i a l l y  i m p o r t a n t  i n  t h e  measurement o f  t h e  a b i l i t i e s  
i n v o l v e d  i n  c r e a t i v e  t h i n k i n g . l o 4  

The Lack o f  a  Q u a l i t y  I n d i c a t o r .  Crockenberg  105 a r -  

g u e s  t h a t  t h e  T o r r a n c e  t es t s  (and o t h e r  c r e a t i v i t y  tests)  do 

n o t  a t t e m p t  t o  measure t h e  ' q u a l i t y '  o f  r e s p o n s e s .  According 

t o  h e r ,  a  p e r s o n  may p roduce  a  r e s p o n s e  t h a t  i s  n o v e l  and ap- 

p r o p r i a t e  t o  t h e  problem, b u t  u t t e r l y  t r i v i a l .  

The T o r r a n c e  T e s t s  o f  C r e a t i v e  Th ink ing  d o  n o t  s c o r e  

r e s p o n s e s  which a r e  n o t  r e l e v a n t  t o  t h e  problem. There  i s  no 

q u a l i t y  s c o r e ,  however,  r e s p o n s e s  which a r e  u n u s u a l  and show 

c r e a t i v e  s t r e n g t h  a r e  g i v e n  h i g h e r  s c o r e s  on t h e  v a r i a b l e  o f  

o r i g i n a l i t y .  To t h e  e x t e n t  t h a t  o n l y  a p p r o p r i a t e  r e s p o n s e s  

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

a p p r o p r i a t e n e s s  o f  a  r e s p o n s e  t o  a  g i v e n  s i t u a t i o n  was a l s o  

c o n s i d e r e d  i m p o r t a n t  by K n e l l e r :  ". . . a n  ac t  o r  a n  i d e a  i s  

c r e a t i v e  n o t  o n l y  because  it i s  n o v e l  b u t  a l s o  because  it 

a c h i e v e s  something,  t h a t  i s  a p p r o p r i a t e  t o  a  g i v e n  s i t u a t i o n .  ,110 6 

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

o f  c r e a t i v i t y ,  t h e  q u a l i t y  o f  t h e  p r o d u c t  would be o f  c r i t i c a l  

impor tance .  However, T o r r a n c e  i s  sampl ing  from a u n i v e r s e  o f  



v a r i a b l e s  which he b e l i e v e s  encompass t h e  p r o c e s s  of  c r e a -  

t i v i t y .  The purposes  and i n t e n t  o f  Crockenberg and Tor rance  

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

I Even i f  it w e r e  d e s i r a b l e  t o  b u i l d  a q u a l i t y  s c o r e  

i n t o  t h e  Tor rance  T e s t s  o f  C r e a t i v e  Thinking,  t h e  s c o r i n g  o f  

t h e  r e sponses  on a spect rum of  ' q u a l i t y '  would be h i g h l y  

value- judgementa l  and s u b j e c t i v e .  I t  would be  v e r y  d i f f i c u l t  

t o  f i n d  a group of  e x p e r t s  who c'ould a g r e e  on t h e  we igh t ing  

o f  t h e  s c o r e s  f o r  q u a l i t y  r e sponses .  The o r i g i n a l i t y  s c o r e  

i s  t h u s  a more o b j e c t i v e  s c o r e .  Fur thermore ,  it i s  a measure 

of  q u a l i t y  i n  t h e  s e n s e  t h a t  a response  i s  g iven  a h e a v i e r  

we igh t ing  when it i s  a p p r o p r i a t e  and s t a t i s t i c a l l y  i n f r e q u e n t .  

The q u a l i t y  of  s t u d e n t  s c o r e s  may be  r e v e a l e d  by 

l ook ing  a t  t h e  r e l a t i o n s h i p  between t h e  s t u d e n t ' s  r e sponses  

t o  t h e  t a s k s  and by l ook ing  a t  t h e  t a s k s  themse lves  which 

de t e rmine  t h e  range  o f  s t u d e n t  r e sponses .  Tor rance  h a s  

chosen h i s  t a s k s  on t h e  b a s i s  o f  h i s  b e l i e f  t h a t  t h e y  cou ld  

be used t o  model t h e  c r e a t i v e  p r o c e s s .  \ 

Torrance  admi t s  t h a t  he s t r o n g l y  f a v o u r s  and h a s  

used more " r e a l  l i f e "  c r i t e r i a  f o r  c r e a t i v i t y  measurement. 

However, i n  deve lop ing  a c r e a t i v i t y  measurement, t h e  e v e n t s  

he chose  ". . . w e r e  ones  which cou ld  be  most e a s i l y  and eco- 

nomica l ly  a d m i n i s t e r e d  and s c o r e d ,  and t h a t  s t o o d  b e s t  t h e  

tes ts  of  r e l i a b i l i t y  and v a l i d i t y  w h i l e  a t  t h e  same t i m e  

sampling a s  many d i f f e r e n t  k i n d s  of  m a n i f e s t a t i o n s  o f  c r e a t i v e  



t h i n k i n g  a s  p o s s i b l e .  , , lo8  

Low I n t e r c o r r e l a t i o n s .  Wallach and Kogan, log  erno on, 1 1 0  

Thorndike,  
111 

and o t h e r s  have c r i t i c i z e d  Torrance e i t h e r  f o r  

f a i l i n g  t o  g i v e  adequate  in format ion  concerning t h e  i n t e r c o r -  

r e l a t i o n s  among t h e  measures d e r i v e d  from t h e  tests o r  f o r  t h e  

r e l a t i v e l y  low i n t e r c o r r e l a t i o n s  among t a s k s .  However, 

Torrance remarks t h a t  such c r i t i c i s m s  a r e  based on t h e  unten- 

a b l e  assumption t h a t  c r e a t i v e  t h i n k i n g  a b i l i t y  i s  a  pe rvas ive ,  

u n i t a r y  f u n c t i o n .  H e  w a s  aware t h a t  t h e  i n t e r c o r r e l a t i o n s  

would be r e l a t i v e l y  low be fo re  c o n s t i t u t i n g  h i s  t e s t s  i n t o  

b a t t e r i e s .  Torrance e x p l a i n s  h i s  r a t i o n a l e  f o r  choosing t h e  L 

tests: 

The tes t  t a s k s  s e l e c t e d  f o r  i n c l u s i o n  i n  t h e  F i g u r a l  and 
Verbal  Forms A and B were chosen d e l i b e r a t e l y  because it 
was b e l i e v e d  t h a t  t hey  c a l l  i n t o  p l a y  d i f f e r e n t  p a r t s  o f  
a un ive r se  of a b i l i t i e s  t h a t  may l e g i t i m a t e l y  be concep- 
t u a l i z e d  a s  c r e a t i v e  t h i n k i n g  a b i l i t i e s .  I n  some c a s e s ,  
t h e s e  d e c i s i o n s  were based on f a c t o r  a n a l y s i s  data .112 

R e l i a b i l i t y  o f  t h e  Torrance T e s t s  
of  C r e a t i v e  Thinking 

Two t e s t - r e t e s t  r e l i a b i l i t y  s t u d i e s  on t h e  Torrance 

T e s t s  of  C r e a t i v e  Thinking have been c i t e d  by Torrance.  The 

f i r s t  s t udy  involved 118 f o u r t h ,  f i f t h ,  and s i x t h  grade  p u p i l s  

i n  Wisconsin. The second s tudy  involved  f i f t y - f o u r  f i f t h  

grade p u p i l s  i n  Minnesota. A l t e r n a t e  forms of  t h e  v e r b a l  

(and f i g u r a l )  tests were admin i s t e r ed  t o  t h e  c o n t r o l  groups 

one-to-two weeks a p a r t .  The exper imenta l  groups were 



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

t h e s e  test-retest  s t u d i e s  a r e  shown i n  Tab l e  I .  

Tab l e  I T e s t - R e t e s t  R e l i a b i l i t i e s  o f  t h e  
Tor rance  T e s t s  o f  C r e a t i v e  Th ink ing  

Measure C o e f f i c i e n t s  o f  C o r r e l a t i o n  
I 

Wisconsin Group Minnesota Group 

Verbal  F l e x i b i l i t y  .84 1 .84 . 6 1  

Verba l  Fluency .. 93 

Verba l  O r i g i n a l i t y  .88 1 .79 .73 

G o r l a s k i  o b t a i n e d  c o e f f i c i e n t s  o f  test-retest  re l i -  

.87 .79 

a b i l i t y  on s t u d e n t  t e a c h e r s  a f t e r  a ten-week i n t e r v a l ,  o f  .82 ,  

.78,  .59 ,  and .83  f o r  f l u e n c y ,  f l e x i b i l i t y ,  o r i g i n a l i t y ,  and 

b a t t e r y  t o t a l ,  r e s p e c t i v e l y .  The c r i t e r i a  measure w e r e  t h r e e  

o f  t h e  Tor rance  T e s t s  o f  C r e a t i v e  Thinking:  Ask-and-Guess, 

P roduc t  Improvement, and Unusual U s e s .  

Sommers t e s t e d  and r e t e s t e d  c o l l e g e  s t u d e n t s  a f t e r  

an  i n t e r v a l  o f  t e n  weeks. H e  o b t a i n e d  r e l i a b i l i t i e s  o f  .97 

and . 8 0  f o r  two samples  o f  s u b j e c t s  on t a s k s  i n  t h e  Verbal  

and F i g u r a l  Tor rance  b a t t e r i e s  c o n s i s t i n g  o f :  P i c t u r e  Con- 

s t r u c t i o n ,  Incomplete  F i g u r e s ,  C i rc les ,  Ask-and-Guess, P roduc t  

Improvement, Unusual U s e s ,  and Consequences.  

Mackler  t e s t e d  t h e  same s u b j e c t s  t h r e e  t i m e s  w i t h  

t h r e e  d i f f e r e n t  forms o f  t h e  Ask-and-Guess t a s k .  H e  o b t a i n e d  



r e l i a b i l i t i e s  o f  .82 (between t h e  f i r s t  t e s t i n g  and t h e  second 

t e s t i n g  two weeks l a t e r ) ;  .89 (between t h e  second t e s t i n g  and 

t h e  t h i r d  t e s t i n g  two weeks l a t e r ) ;  and .84 (between t h e  f i r s t  

and t h i r d  t e s t i n g  f o u r  weeks l a t e r ) .  

The test-retest r e l i a b i l i t i e s  o f  t h e  Tor rance  Tests 

o f  C r e a t i v e  Th ink ing  compare f a v o u r a b l y  w i t h  o t h e r  s t a n d a r -  

d i z e d  tests used i n  t h i s  s t u d y .  The a l t e r n a t e  form r e l i -  

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

forms o f  a t e s t  measure t h e  same c o n c e p t s  and s k i l l s ,  o f  t h e  

Gates-MacGinit ie  Reading T e s t  i s  .87 f o r  vocabu l a ry  and .89 

f o r  comprehension.  The s p l i t - h a l f  r e l i a b i l i t y  i s  .92 f o r  

vocabu la ry  and .96 f o r  comprehension.  The a l t e r n a t e  form 

r e l i a b i l i t y  o f  t h e  S e q u e n t i a l  T e s t s  o f  E d u c a t i o n a l  P r o g r e s s  

i n  Sc i ence  i s  .88 f o r  t h e  AB o r d e r  and .87 f o r  t h e  BA o r d e r .  

The Kuder-Richardson Formula 20, which e s t i m a t e s  t h e  e x t e n t  

t o  which t h e  i t e m s  i n  a  t e s t  form measure t h e  same c o n c e p t s  

and s k i l l s ,  i s  .89. The odd-even r e l i a b i l i t y  c o e f f i c i e n t s  

f o r  t h e  Henmon-Nelson T e s t s  o f  Mental  A b i l i t y  i s  .93. The 

Kuder-Richardson Formula 20 f o r  t h e  s u b t e s t s  o f  t h e  S o c i a l  

S t u d i e s  I n f e r e n c e  T e s t  is :  Accuracy = . 52 ,  D i s c r i m i n a t i o n  = 

.24,  I n f e r e n c e  = .60 ,  and Ove r -Gene ra l i z a t i on  = .54. The odd- 

even r e l i a b i l i t y  i s  r e p o r t e d  f o r  t h r e e  o f  t h e  s u b t e s t s :  

I n f e r e n c e  = .68,  D i s c r i m i n a t i o n  = .69 ,  and Over -Genera l i za t ion  

= .54. 



Validitv of the Torrance Tests 

Construct Validity. In defending the Construct Valid- 

ity of his tests, Torrance 116 points to numerous studies com- 

paring personality characteristics of high scorers and low 

scorers on the tests and to correlations between the tests 

and other measures. 

Weisber,g and Springer compared the personality 

characteristics of highly creative and less creative fourth 

grade children, using the composite scores from the Ask-and- 

Guess test, Unusual Uses of Tin Cans, and the Circles test 

from the Torrance Tests of Creative Thinking. The highly 

creative students were rated significantly higher on strength 

of self-image, ease of early recall, availability of Oedipal 

anxiety, and uneven ego development. They also showed a 

tendency toward unconventional responses, unreal percepts, 

and fanciful and imaginative treatment on the blots in the 

Rorschach Ink Blot Test. 

Torrance 118 compared the personality characteristics 

of the most creative boy and girl in twenty-three classes of 

grades one through six, with their less creative controls. 

The criterion measures of creativity were the composite scores 

from the Ask-and-Guess, Product Improvement, Consequences, 

Unusual Uses, Picture Construction, Incomplete Figures, and 

Circles tests. The highly creative children were found to 

have a reputation for producing wild or silly ideas. Their 



drawings  and o t h e r  r e sponses  w e r e  c h a r a c t e r i z e d  by a  h igh  

deg ree  o f  o r i g i n a l i t y ,  humour, p l a y f u l n e s s  and r e l a t i v e  re- 

l a x a t i o n .  

Fleming and Weintraub o b t a i n e d  a  c o e f f i c i e n t  of  

c o r r e l a t i o n  of  - . 4 1  ( s i g n i f i c a n t  p  < .01) between a t t i t u d i n a l  

r i g i d i t y  and t h e  composi te  s c o r e s  o f  t h e  Produc t  Improvement, 

Unusual U s e s ,  Ask-and-Guess, C i r c l e s ,  and Incomplete  F i g u r e s  

tests ( a s  measured by t h e  F r e n k e l - ~ r u n s w i c k  Revised C a l i f o r n i a  

I n v e n t o r y ) .  C o r r e l a t i o n s  o f  - .37,  -.40, and -.32 were found 

between a t t i t u d i n a l  r i g i d i t y  and o r i g i n a l i t y ,  f l u e n c y ,  and 

f l e x i b i l i t y ,  r e s p e c t i v e l y .  

Yamamoto 120 i n v e s t i g a t e d  t h e  r e l a t i o n s h i p  of  cre- 

a t i v i t y ,  a s  measured by t h e  tests used i n  t h e  Fleming and 

Weintraub s t u d y ,  and a  measure o f  o r i g i n a l i t y  o b t a i n e d  from 

t h e  e v a l u a t i o n  of  imag ina t i ve  s t o r i e s  o f  twenty  f i f t h  g rade  

and twenty  s i x t h  g r ade  c h i l d r e n .  C o e f f i c i e n t s  o f  c o r r e l a t i o n  

o f  . 4 9  and .51  r e s p e c t i v e l y ,  w e r e  o b t a i n e d  f o r  t h e  two 

groups .  

Long and Henderson, 12' u s i n g  t h e  P a r a l l e l  L ines  tes t  

and t h e  C h i l d r e n ' s  Opinion S c a l e ,  concluded t h a t  t h e  h i g h  

c r e a t i v e  group o f  s t u d e n t s  t ended  t o  be  a b l e  t o  w i thho ld  op- 

i n i o n s  under  c o n d i t i o n s  of  i n fo rma t ion  inadequacy,  t o  wi th-  

s t a n d  t h e  u n c e r t a i n t y  o f  an  undecided s t a t e ,  and t o  resist 

premature  c l o s u r e ,  compared t o  less c r e a t i v e  s t u d e n t s .  The 

sample was composed of  f o r t y - e i g h t  second g rade ,  s i x t y - t h r e e  



t h r e e  s i x t h  g r a d e ,  and f i f t y - f o u r  s e v e n t h  g r ade  s t u d e n t s .  

C l a r k  122 o b t a i n e d  a  c o e f f i c i e n t  o f  c o r r e l a t i o n  o f  .32 

( s i g n i f i c a n t  p  < . 01)  between t h e  compos i t e  s c o r e  o f  t h e  

Verbal  and F i g u r a l  Form A o f  t h e  Tor rance  T e s t s  o f  C r e a t i v e  

Th ink ing ,  and a  measure o f  p r e f e r e n c e  f o r  o p e n - s t r u c t u r e  

l e a r n i n g  e x p e r i e n c e s  o f  177 p u p i l s .  An o p e n - s t r u c t u r e  l e a r n -  

i n g  e x p e r i e n c e  was d e f i n e d  a s  o n e . i n L w h i c h  t h e  g o a l s  w e r e  

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

a c t i v i t i e s ,  and methods w e r e  n o t  s p e c i f i e d .  A c l o s e d -  

s t r u c t u r e  l e a r n i n g  e x p e r i e n c e  was d e f i n e d  a s  one  i n  which t h e  

g o a l s ,  m a t e r i a l s ,  a c t i v i t y ,  and methods w e r e  s p e c i f i e d  by t h e  

t e a c h e r .  

I n  a  s e p a r a t e  s t u d y ,  Hamburg 123 o b t a i n e d  a  c o e f f i c i e n t  

o f  c o r r e l a t i o n  o f  .24 ( s i g n i f i c a n t  p < .01)  between t h e  same 

composi te  c r e a t i v i t y  s c o r e  used i n  C l a r k ' s  s t u d y ,  and p r e f e r -  

ence  f o r  o p e n - s t r u c t u r e  l e a r n i n g  e x p e r i e n c e s ,  u s i n g  a  sample 

of 241 p u p i l s  i n  g r a d e s  t h r e e  th rough  s i x .  

Concur ren t  V a l i d i t y .  There  i s  no one  g e n e r a l l y  accep- 

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

c r e a t i v i t y .  However, Peer Nominations,  Teacher  Nominations,  

S a l e s  P r o d u c t i v i t y ,  and E d u c a t i o n a l  Achievement have  been con- 

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

Yamamoto 124 found a  c o r r e l a t i o n  of  .24 between a  b a t -  

t e r y  o f  ~ o r r a n c e  Tests o f  C r e a t i v e  Th ink ing  and P e e r  



Nominations of fluency, flexibility, and inventiveness. 

Torrance and Gupta 125 found that teachers were able 

to differentiate students on fluency (F-ratio = 14.98), flex- 

ibility (F-ratio = 8.08), and originality (F-ratio = 16.15) 

but not on elaboration (F-ratio = 1.48) using a sample of 

thirty-one fourth-grade teachers and 800 pupils. 

Nelson 12' compared the scores on the verbal form of 

the Torrance Tests of Creative Thinking with a group of high- 

creative and low-creative students, based on a list of per- 

sonality characteristics of creative persons. The verbal 

measures differentiated the two personality characteristics 

groups at a statistically significant level (p .01): flu- 

ency (t = 3.62), flexibility (t = 3.63), originality (t = 

3.351, and elaboration (t = 3.58). 

Wallace 12' found that the scores from a battery of 

the verbal form of the Torrance Tests of Creative Thinking 

could be used to discriminate between saleswomen in "creative" 

and "non-creative" departments. Creative departments were 

defined as those in which high customer service was involved. 

Non-creative departments were defined as those in which low 

customer service was involved. Analysis of variance showed 

that the mean score on the Torrance Tests of Creative Thinking 

were higher for the saleswomen in the creative departments. 

~ i s h l ~ ~  obtained a correlation ranging from .36 to 

.42 (significant p < .01) between the California Achievement 



T e s t  and t h e  Verba l  and F i g u r a l  Form A o f  t h e  Tor rance  T e s t s  

o f  C r e a t i v e  Thinking.  The c o r r e l a t i o n s  i n c r e a s e d  when I.Q. 

was p a r t i a l l e d  o u t  o f  t h i s  sample o f  210 f o u r t h ,  f i f t h ,  and 

s i x t h  g r ade  c h i l d r e n .  

C i r c e l l i  12' o b t a i n e d  c o r r e l a t i o n s  between t h e  compo- 

s i t e  s c o r e s  o f  t h e  Verbal  and F i g u r a l  Form A o f  t h e  Tor rance  

T e s t s  o f  C r e a t i v e  Th ink ing  and t h e  Ga t e s  Reading T e s t  ( . 3 2 ) ,  

C a l i f o r n i a  A r i t h m e t i c  T e s t  ( . 2 6 ) ,  and t h e  C a l i f o r n i a  Language 

T e s t  ( . 2 6 ) ,  u s i n g  a  sample o f  609 s i x t h  g r ade  p u p i l s .  

GIFFERENCES BETWEEN E .  P .  TORRANCE 
AND J .  P .  GUILFORD 

There  a r e  b a s i c a l l y  two approaches  t o  t h e  measurement 

o f  c r e a t i v i t y ;  one o f  t h e s e  i s  r e p r e s e n t e d  by G u i l f o r d  and 

M e r r i f i e l d  and t h e  o t h e r  by E.  P .  Tor rance .  G u i l f o r d  130 ap- 

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

l ec t  model and proposed t h a t  measures  o f  c r e a t i v i t y  r e p r e s e n t  

s i n g l e  f a c t o r s .  From t h i s  t h e o r e t i c a l  c o n s t r u c t  he h a s  de- 

ve loped  a  v a r i e t y  o f  t es t s  t o  e v a l u a t e  e ach  o f  t h e  t h i r t e e n  

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

most two s c o r e s  p e r  i n s t r u m e n t .  

Tor rance  13' h a s  made a  d e l i b e r a t e  d e p a r t u r e  from t h e  

f a c t o r  a n a l y t i c  tes ts  o f  G u i l f o r d .  H e  was i n t e r e s t e d  i n  f i n d -  

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

behav iour .  Tor rance  a t t emp ted  t o  c o n s t r u c t  t a s k s  which would 

be  models o f  t h e  c r e a t i v e  p r o c e s s .  Each t a s k  r e q u i r e s  s e v e r a l  



t y p e s  o f  t h i n k i n g  such  a s  f l u e n c y ,  f l e x i b i l i t y ,  and o r i g i -  

n a l i t y .  S c o r i n g  d o e s  n o t  depend on a  s i n g l e  p r e d e t e r m i n e d  

c o r r e c t  r e s p o n s e ,  b u t  on t h e  number, n o v e l t y ,  and v a r i e t y  o f  

r e s p o n s e s  t o  a  g i v e n  complex s t i m u l u s .  

Mackler and S p o t t s  13* and Mackler  and Shontz  1 3 3  have 

found e v i d e n c e  t o  s u p p o r t  T o r r a n c e ' s  view o f  c r e a t i v i t y  a s  a  

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

G u i l f o r d  s u g g e s t s .  Mackler  and S p o t t s  m a i n t a i n  t h a t  G u i l f o r d ' s  

approach  t o  c r e a t i v i t y  a s  a  se t  o f  d i s c r e t e  f a c t o r s  s u g g e s t s  

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

( e . g . ,  f l e x i b i l i t y  and o r i g i n a l i t y )  w i t h o u t  r e s p e c t  t o  t h e  

t y p e  o f  c r e a t i v e  t a s k  under taken .  T h e r e f o r e ,  a  h i g h  l e v e l  of 

i n t e r - t a s k  c o n s i s t e n c y  among i n d i v i d u a l s  c o u l d  be  e x p e c t e d .  

However, T o r r a n c e ' s  approach  s u g g e s t s  t h a t  it  i s  t h e  p e r s o n  

and n o t  a se t  o f  t a s k - i n d e p e n d e n t  f a c t o r s  which a c c o u n t  f o r  

c r e a t i v i t y  s c o r e s .  C r e a t i v e  p e r s o n s  a r e  n o t  n e c e s s a r i l y  ex-  

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

T o r r a n c e ' s  t h e o r y  d o e s  n o t  l e a d  t o  t h e  e x p e c t a t i o n  of  a  h i g h  

i n t e r - t a s k  c o n s i s t e n c y  on c r e a t i v i t y  tests .  

Mackler and Shontz  a d m i n i s t e r e d  c r e a t i v i t y  tes ts  t o  

c o e d u c a t i o n a l  u n d e r g r a d u a t e  s t u d e n t s .  T h e i r  r e s u l t s  showed 

i n t r a - t e s t  c o n s i s t e n c y  and r e l a t i v e l y  low i n t e r - t e s t  s t a b i l i t y ,  

s u p p o r t i n g  T o r r a n c e ' s  c o n c e p t  o f  c r e a t i v i t y .  I n  t h e  Mackler 

and S p o t t s  s t u d y ,  f o u r  t es t s  deve loped  by T o r r a n c e  and by 

G u i l f o r d  and M e r r i f i e l d  w e r e  a d m i n i s t e r e d  t o  1 1 4  male u n i v e r s i t y  



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

Shon tz .  C r e a t i v i t y  s c o r e s  on a l l  f o u r  t es t s  showed h i g h  

i n t r a - t e s t  c o n s i s t e n c y  and r e l a t i v e l y  low i n t e r - t e s t  s t a b i l i t y .  

These s t u d i e s  l e n d  s u p p o r t  t o  T o r r a n c e ' s  v iews t h a t  it i s  

p remature  t o  t h i n k  o f  t e s t s  o f  s p e c i f i c  c r e a t i v i t y  f a c t o r s  a s  

G u i l f o r d  d o e s .  

Y amamo t o  134 m a i n t a i n s  t h a t  t r a n s f e r  o f  t r a i n i n g  con- 

c e r n i n g  c r e a t i v i t y  had n o t  been i n v e s t i g a t e d  and t h e y e f o r e ,  

it c a n n o t  be known whether  ' c r e a t i v i t y '  i s  g e n e r a l  o r  s p e c i f i c  

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

T o r r a n c e ' s  o r  G u i l f o r d ' s  v iews on c r e a t i v i t y  i s  r e q u i r e d  t o  

s e t t l e  t h i s  i s s u e .  

The u s e  o f  t h e  I n q u i r y  Development Program t o  promote 

autonomous i n q u i r y  s k i l l s ,  i s  o f t e n  r e f e r r e d  t o  a s  i n q u i r y  

t r a i n i n g .  According t o  Suchman t h e  g o a l s  o f  h i s  program a r e :  

. . . t o  d e v e l o p  t h e  c o g n i t i v e  s k i l l s  o f  s e a r c h i n g  and 
d a t a  p r o c e s s i n g ,  and t h e  c o n c e p t s  o f  l o g i c  and c a u s a l i t y  
t h a t  would e n a b l e  t h e  i n d i v i d u a l  c h i l d  t o  i n q u i r e  au ton-  
omously and p r o d u c t i v e l y ;  t o  g i v e  t h e  c h i l d r e n  a  new 
approach  t o  l e a r n i n g  by which t h e y  c o u l d  b u i l d  c o n c e p t s  
t h r o u g h  t h e  a n a l y s i s  o f  c o n c r e t e  e p i s o d e s  and t h e  d i s -  
c o v e r y  o f  r e l a t i o n s h i p s  between v a r i a b l e s ;  and t o  c a p i t a l -  
i z e  on  two i n t r i n s i c  s o u r c e s  o f  m o t i v a t i o n ,  t h e  rewarding 
o f  e x p e r i e n c e  of  d i s c o v e r y  and t h e  e x c i t e m e n t  i n h e r e n t  i n  
autonomous s e a r c h i n g  and d a t a  p r o c e s s i n g . 1 3 5  

The Suchman p h i l o s o p h y  i s  n o t  e n t i r e l y  new. John 

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

and a rgued  t h a t  t r u e  e d u c a t i o n  i s  more t h a n  a  mere 



P e r c e i v i n g  i s  t h e  r e s u l t  o f  a n  i n t e r a c t i o n  between what- 
e v e r  i s  " o u t  t h e r e "  and a v a i l a b l e  t o  o u r  s e n s e s ,  and what 
i s  a l r e a d y  i n t e r n a l  and a v a i l a b l e  t o  o u r  t h i n k i n g .  W e  
d o n ' t  u s e  o u r  s e n s e s  s imply  a s  wide  open windows t o  b r i n g  
i n  e v e r y t h i n g  from o u t s i d e .  The wor ld  i s  t o o  complex-- 
b e s i d e s ,  w e  a r e  n o t  i n t e r e s t e d  i n  e v e r y t h i n g .  I n s t e a d ,  
w e  a r e  s e l e c t i v e .  

Encoun te r  There  i s  a  p o i n t  o f  c o n t a c t  i n  t i m e  and s p a c e  
between man and h i s  env i ronment .  L i f e  i s  a  s u c c e s s i o n  o f  
such  c o n t a c t s .  P e o p l e  e n c o u n t e r  t h e  r e a l  world around 
them i n  many ways. They e n c o u n t e r  minu te  o b j e c t s ,  l a r g e  

t r a n s m i s s i o n  o f  i n f o r m a t i o n .  Dewey 136 and Suchman 137 b o t h  

a p p e a l  t o  e d u c a t o r s  t o  encourage  t h e  development  o f  t h e  n a t u r a l  

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

Dewey n o r  Suchman e v e r  p roposed  t h a t  s t u d e n t  i n q u i r y  r e p l a c e  

t h e  a c q u i s i t i o n  o f  i n f o r m a t i o n  by o t h e r  means, a s  c r i t i c s  

o f t e n  s u g g e s t .  Suchman a d m i t s  t h a t  t h e r e  i s  n o t  enough t i m e  

i n  t h e  s c h o o l  day f o r  s t u d e n t s  t o  d i s c o v e r  everything t h e y  need 

t o  know. 

THE THINKING-LEARNING-ACTING MODEL 

J. R. Suchman's I n q u i r y  Development Program i n  P h y s i c a l  

S c i e n c e  i s  b a s e d  upon h i s  t h i n k i n g - l e a r n i n g - a c t i n g  model which 

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

when t h e y  l e a r n  t h r o u g h  i n q u i r y .  F i g u r e  2 o u t l i n e s  h i s  model. 

Suchman h a s  d e f i n e d  t h e  t e r m s  i n  h i s  model a s  f o l l o w s :  

Meaning The p u r s u i t  o f  meaning i s  a  fundamenta l  human 
a c t i v i t y  and i s  p r o b a b l y  t h e  c h i e f  m o t i v a t i o n  f o r  most i n -  
q u i r y .  Before  t r y i n g  t o  a n a l y z e  t h e  complex p r o c e s s  by 
which p e o p l e  make e x p e r i e n c e  m e a n i n g f u l ,  w e  must f i r s t  
c o n s i d e r  what  meaning i s  and how it i s  p o s s i b l e  f o r  t h e  
meaning t o  be  g e n e r a t e d .  
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complex e v e n t s ,  and p e o p l e .  The main p o i n t s  a b o u t  encoun- 
ters a r e :  (1) t h e  env i ronment  may o f f e r  a  g r e a t  many o r  
o n l y  a  few; ( 2 )  t h e  i n d i v i d u a l  c a n  g e n e r a t e  more encoun- 
ters f o r  h i m s e l f  by p l a y i n g  a n  a c t i v e  r o l e  and s t i r r i n g  
t h i n g s  up;  ( 3 )  a  t e a c h e r  c a n  i n c r e a s e  t h e  numbers of  en- 
c o u n t e r s  f o r  h i s  p u p i l s  by e n r i c h i n g  and a c t i v a t i n g  t h e  
env i ronment ,  s u r r o u n d i n g  t h e  c h i l d r e n  w i t h  more s t u f f ,  
and g i v i n g  them more o f  a  chance  t o  g e t  a t  it. 

CONTROL t - --I--.-- -- -- 
1. R e g u l a t i n g  I MOTIVATION 

O r g a n i z e r  The o r g a n i z e r  r e s i d e s  w i t h i n  t h e  p e r s o n ;  it i s  
a p a r t i c u l a r  c o n d i t i o n  o f  t h e  mind t h a t  p e r m i t s  t h e  
1 e a r n e r . t o  respond t o  e n c o u n t e r s  i n  s e l e c t e d  ways. An 
o r g a n i z e r  h e l p s  t h e  p e r s o n  t o  impose some d e g r e e  o f  o r d e r  
upon h i s  e n c o u n t e r s .  I t  a f f o r d s  a framework f o r  new en- 
c o u n t e r s  and  makes t h e  e n c o u n t e r s  mean ingfu l .  An organ-  
i z e r  is a v a i l a b l e  because  o f  what  h a s  happened i n  t h e  
p a s t .  I t  i s  a  p a t t e r n  which g u i d e s  t h e  s e l e c t i o n ,  group- 
i n g ,  and o r d e r i n g  o f  e n c o u n t e r s .  O r g a n i z e r s  t a k e  many 
forms.  One i s  produced t h r o u g h  t h e  r e t e n t i o n  and r e c a l l  
o f  a  p r e v i o u s  e n c o u n t e r .  The second  t i m e  a  p e r s o n  wa tches  

- + -  I 
I 

t i n t a k e  
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-- -- -- ---- 

1. V i s c e r a l  

a .  C l o s u r e  1 
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3. C o g n i t i v e  
1 2 .  Socia l -Ego , 
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a  b a s e b a l l  aame, t h e  encounte r  w i l l  be more meaningful  
simply on t 6 e  b a s i s  of  t h e  f i r s t  game t h a t  was seen .  . . ,138 

Act ion T h i s  f u n c t i o n  i s  t h e  b e s t  s t a r t i n g  p l a c e ,  because 
it i s  most c l e a r l y  e v i d e n t  i n  t h e  l e a r n e r .  Obviously,  
t h e  l e a r n e r  moves abou t ,  t a l k s ,  and manipula tes  o b j e c t s .  
Any t e a c h e r  o r  p a r e n t  knows how much d r i v e  a  c h i l d  has  t o  
move about  and do t h i n g s .  The d r i v e  i s  p r e s e n t  a t  b i r t h  
and throughout  h i s  l i f e ,  a l t hough ,  a s  he g e t s  o l d e r ,  o t h e r  
f u n c t i o n s  beg in  t o  r e p l a c e  some o f  t h e  a c t i o n .  While 
o l d e r  persons  can s i t  s t i l l  f o r  l onge r  p e r i o d s  and watch, 
r ead ,  o r  t h i n k ,  t h e  school-age c h i l d ' a p p r o a c h e s  h i s  world 
mobi l ized t o  do t h i n g s .  

Con t ro l  I t  i s  d i f f i c u l t  t o  imagine what humans would be 
l i k e  wi thout  t h e  c o n t r o l  f u n c t i o n .  Even i n  t h e  c a s e  o f  
a  newborn baby, c e r t a i n  i n t e r n a l  r e g u l a t i o n s  cause  c r y i n g  
when he i s  hungry o r  i n  p a i n ;  o t h e r s  make him focus  on 
and fo l low o b j e c t s  i n  h i s  f i e l d  o f  v i s i o n .  ( G e s e l l  iden- 
t i f i e d  dozens of p a t t e r n s  of  c o n t r o l  i n  newborn i n f a n t s  
and showed t h a t  t h e  absence of  c o n t r o l s  u s u a l l y  i n d i c a t e d  
impairment.)  School-age c h i l d r e n  have h i g h l y  s o p h i s t i -  
c a t e d  c o n t r o l  sys tems.  A l l  of  t h e s e  a r e  t r i g g e r e d  and 
r e g u l a t e d  i n  a  c r e a t i v e  o r  a d a p t i v e  way i n  response t o  
( a )  t h e  d e s i r e  of t h e  c h i l d ,  ( b )  h i s  knowledge and exper-  
i e n c e ,  and ( c )  what he p e r c e i v e s  i n  h i s  environment.  

I n t a k e  The human i s  a  p e r c e i v i n g  c r e a t u r e .  Through h i s  
s e n s e s  he encoun te r s  h i s  environment.  But a t  no t ime i s  
he t a k i n g  i n  a l l  t h a t  i s  a v a i l a b l e .  What he s e e s ,  h e a r s ,  
and f e e l s  i s  s e l e c t e d  and organized  by him. 

S torage  I f  you s t o p  t o  t h i n k  about  it, it i s  f a i r l y  
c l e a r  t h a t  what you p e r c e i v e  i s  a  f u n c t i o n  of what you 
know. When I l i s t e n  t o  music on t h e  r a d i o ,  I can u s u a l l y  
t e l l  when Beethoven i s  being p layed .  I t h i n k  I can t e l l  
t h e  d i f f e r e n c e  between Bach and Mozart,  b u t  I r a r e l y  
n o t i c e  mi s t akes  i n  performance,  u n l e s s  I am ve ry  f a m i l i a r  
w i t h  t h e  s e l e c t i o n  and t h e  mis take  i s  a  bad one. Some 
pe r sons  cannot  on ly  i d e n t i f y  eve ry  composer and opus,  
b u t  can sense  s l i g h t  d e v i a t i o n s  i n  tempo and p i t c h  which 
I could  never  d e t e c t .  C r i t i c s  and most good music ians  
have knowledge t h a t  e n a b l e s  them t o  make r e f i n e d  d i sc r im-  
i n a t i o n s  and t o  f i n d  meaningful  p a t t e r n s  i n  what would 
seem f a r  l e s s  meaningful  t o  a  mus ica l  layman. Th i s  i s  
t r u e  i n  thousands of ways th roughout  o u r  d a i l y  l i v e s .  W e  
a l l  develop s p e c i a l i z e d  knowledge which sharpens  and o r -  
gan izes  o u r  i n t a k e  a s  w e l l  a s  o u r  a c t i o n .  . . . 139 



Systems Systems g i v e  you a  s t r u c t u r e  f o r  s e p a r a t i n g  cer- 
t a i n  d imens ions  from t h e  whole.  They a r e  t o o l s  f o r  c a t e -  
g o r i z i n g  o r  c h a r a c t e r i z i n g  your  wor ld ,  f o r  e x t r a c t i n g  
meaning from any e n c o u n t e r  t h r o u g h  a n a l y s i s .  I f  w e  c o u l d  
n o t  c a t e g o r i z e  o r  a n a l y z e ,  w e  would have t h e  enormous job  
o f  i n t e r p r e t i n g  e v e r y  e n c o u n t e r  a s  a  c o m p l e t e l y  un ique  
e x p e r i e n c e .  Al though w e  migh t  r e c o g n i z e  an  e n c o u n t e r  a s  
hav ing  a  vague f a m i l i a r i t y ,  w e  c o u l d  n e v e r  know why t h i s  
was s o .  N e i t h e r  would w e  b e  a b l e  t o  d e s c r i b e ,  e x p l a i n ,  
o r  r e l a t e  it t o  something e lse .  Sys tems,  t h e n ,  a r e  t h e  
i n s t r u m e n t s  by which w e  o r g a n i z e  t h e  s i m i l a r i t i e s  and d i f -  
f e r e n c e s  o f  o u r  wor ld  and which t h u s  e n a b l e  u s  t o  c r e a t e  
t h e  s t r u c t u r e s  o f  o u r  d i s c i p l i n e s .  

Data W e  a l s o  p r o v i d e  c h i l d r e n  w i t h  d a t a  t h a t  h a s  been 
g e n e r a t e d  by a p p l y i n g  sys tems  t o  e n c o u n t e r s .  When w e  
s t a t e  t h a t  P i k e ' s  Peak i s  14,110 f e e t  h i g h ,  w e  r e l y  upon 
somebody's p r e v i o u s  a p p l i c a t i o n  o f  t h e  sys tem o f  l i n e a r  
measure ( f e e t )  t o  t h e  e n c o u n t e r  o f  t h e  mountain i t s e l f .  
The r e s u l t i n g  s t a t e m e n t  i s  d a t a .  

I n f e r e n c e  Data  r e p r e s e n t  i n  e f f e c t  d i s c r e t e  sampl ings  o f  
t h e  env i ronment .  A s  one  accumula tes  s a m p l i n g s ,  he b e g i n s  
t o  c o n s t r u c t  o r  a b s t r a c t  b e l i e f s ,  t h e o r i e s ,  g e n e r a l i z a -  
t i o n s ,  o r  p r i n c i p l e s  a b o u t  t h e  n a t u r e  o f  t h e  t h i n g  he i s  
sampl ing .  T h i s  i s  commonly known a s  i n f e r e n c e  or induc-  
t i o n .  . . . 140 

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

S o c i a l - e g o  l e v e l  Man i s  a  s o c i a l .  c r e a t u r e .  A s  s u c h ,  he  
i s  concerned  w i t h  how he r a t e s  w i t h  o t h e r s  and w i t h  him- 
se l f .  C h i l d r e n  want t o  be  a c c e p t e d  and l i k e d  by t h e i r  
p a r e n t s ,  t e a c h e r s ,  and p e e r s  a s  w e l l  a s  by themse lves .  

C o g n i t i v e  l e v e l  When v i s c e r a l  and s o c i a l - e g o  p r e s s u r e s  
a r e  n o t  s t r o n g ,  a  c h i l d ' s  a c t i v i t i e s  can  be  m o t i v a t e d  a t  
t h e  c o g n i t i v e  l e v e l .  There  seem t o  be  a t  l e a s t  t h r e e  
b a s i c  k i n d s  o f  c o g n i t i v e  m o t i v a t i o n :  

1. C l o s u r e :  When a p e r s o n ' s  knowledge s e e m s  incom- 
p l e t e  o r  i n a d e q u a t e  t o  him, when something p u z z l e s  
him t h a t  he c a n ' t  f i g u r e  o u t ,  when he  wan t s  an  answer ,  
a  s o l u t i o n ,  a  f i n a l  and s a t i s f y i n g  e x p l a n a t i o n ,  he  i s  
s a i d  t o  be s e e k i n g  c l o s u r e .  H e  i s  d i s t u r b e d  by t h e  
open-endedness o f  t h i n g s .  C l o s u r e  m o t i v a t i o n  i s  com- 
mon among c h i l d r e n .  Most p e o p l e  e n j o y  t h e  s a t i s f a c t i o n  



of f i n d i n g  new meaning where it was a b s e n t .  They 
f e e l  b e t t e r  about  t h e  world when a l l  t h e  p a r t s  f i t  t o -  
g e t h e r  and they  f e e l  t hey  have a  handle  on it. 
2 .  C u r i o s i t y :  Th i s  i s  very  d i f f e r e n t  from c l o s u r e .  
Some people  want t o  open t h e  world up--to f i n d  new 
problems r a t h e r  t han  s o l v e  o l d  ones .  There can be 
g r e a t  p l e a s u r e  and s a t i s f a c t i o n  i n  p rob ing ,  wondering, 
and doubt ing ,  even when it never  l e a d s  t o  c l o s u r e .  
3 .  Power: Knowledge i s  power, and many people  pursue 
knowledge f o r  t h a t  reason .  Being a b l e  t o  p r e d i c t  and 
c o n t r o l  o n e ' s  environment g i v e s  one a  s ense  of su re -  
n e s s  and competence. Some people  f e e l  t h i s  more than  
o t h e r s ,  b u t  it cannot  be ignored  a s  a  b a s i s  f o r  moti- 
v a t i o n  i n  l e a r n i n g .  . . . 1 4 1  

A SCHEMA FOR INQUIRY 

A schema f o r  i n q u i r y  c o n s i s t s  of  t h r e e  s t a g e s  i n  t h e  

i n q u i r y  s e s s i o n s .  According t o  J .  R. Suchman, t hey  are: 

S tage  I .  Episode Ana lys i s  of p h y s i c a l  s c i e n c e  f i l m s :  

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

s t a g e  by i d e n t i f y i n g  o b j e c t s ,  v e r i f y i n g  c o n d i t i o n s  of  

t h e  o b j e c t s  and t h e  changes i n  t h e s e  c o n d i t i o n s  a s  

t h e  demons t ra t ion  p r o g r e s s e s .  

S tage  11. Determinat ion of Relevance: 

The s t u d e n t s  i s o l a t e  r e l e v a n t  v a r i a b l e s  and necessary  

c o n d i t i o n s  a t  t h i s  s t a g e .  They set  up h y p o t h e t i c a l  

exper iments  i n  t h e  form of q u e s t i o n s  and manipulate  

one v a r i a b l e  a t  a t ime ,  wh i l e  c o n t r o l l i n g  f o r  pos- 

s i b l e  confounding v a r i a b l e s .  The v a r i a b l e  i s  regarded 

a s  r e l e v a n t  when t h e  r e s u l t s  of t h e  demons t ra t ions  

a r e ,  o r  cou ld  be e f f e c t e d  by t h e s e  manipula t ions .  



Stage  111. I n d u c t i o n  o f  R e l a t i o n a l  C o n s t r u c t s :  

The r ea son  t h e  r e l e v a n t  v a r i a b l e s  a r e  n e c e s s a r y  i s  de- 

t e rmined  a t  t h i s  s t a g e .  

PROCEDURES FOR AN I N Q U I R Y  SESSION 

The I n q u i r y  Development Program p r o v i d e s  s t u d e n t s  w i t h  

a  c o n c r e t e  focus  f o r  i n q u i r y  i n  t h e  form of  c o l o u r e d ,  s i l e n t  

f i lm- loops  w i t h  a  d u r a t i o n  o f  approx imate ly  two minu tes .  The 

f i lm- loops  p o r t r a y  p h y s i c a l  s c i e n c e  d i s c r e p a n t  e v e n t s  which 

mo t iva t e  t h e  s t u d e n t s  t o  ana lyze  and t o  de t e rmine  t h e  cause  

of  t h e  e v e n t .  

A set of  r u l e s  f o r  b o t h  t h e  s t u d e n t  and t h e  t e a c h e r  

p r e v e n t s  t h e  i n q u i r y  s e s s i o n  from becoming a game o f  "Twenty 

Q u e s t i o n s . "  They a r e :  

Rule 1. " S t u d e n t ' s  q u e s t i o n s  shou ld  be  ph ra sed  i n  such a  

way t h a t  t h e y  can be answered y e s  o r  no." The i n f o r -  

mat ion t h a t  t h e  t e a c h e r  g i v e s  t h e  s t u d e n t  i s  i n  t h e  

form of  d a t a .  

Rule 2 .  "Once c a l l e d  upon, a  s t u d e n t  may a s k  a s  many ques- 

t i o n s  a s  he wishes  b e f o r e  y i e l d i n g  t h e  f l o o r . "  When 

t h e  s t u d e n t  h a s  f i n i s h e d  a s k i n g  h i s  q u e s t i o n s ,  he 

responds  " I  p a s s . "  The s t u d e n t s  a r e  asked  t o  respond 

i n  t h e  o r d e r  of r a i s i n g  t h e i r  hand. An ep i sode  a n a l -  

y s i s  c h a r t  i s  k e p t  on t h e  overhead p r o j e c t o r  t o  keep 

t r a c k  o f  t h e  s t u d e n t  q u e s t i o n s  which have been asked.  



T h i s  c h a r t  a l s o  r e p r e s e n t s  a  t a l l y  o f  t h e  t y p e  o f  
I 

q u e s t i o n s  asked and t h e  i n fo rma t ion  ga ined .  Tape re- 

c o r d i n g s  a r e  a l s o  made o f  t h e  ep i sode .  

Rule 3 .  "The t e a c h e r  does  n o t  answer y e s  o r  no t o  s t a t e -  

ments o r  t h e o r i e s ,  o r  t o  q u e s t i o n s  t h a t  a t t e m p t  t o  

o b t a i n  t h e  t e a c h e r ' s  approva l  of  a  t h e o r y . "  The 

t e a c h e r  does  n o t  o f f e r  app rova l  o r  d i s a p p r o v a l  o f  any 

t h e o r y ,  b u t  welcomes each  t h e o r y  a s  a  u s e f u l  s t a r t i n g  

p o i n t  f o r  f u r t h e r  i n q u i r y .  The ' c o r r e c t '  e x p l a n a t i o n  

o f  t h e  e p i s o d e  i s  neve r  e x p l a i n e d  by t h e  t e a c h e r .  

S t u d e n t s  a r e  encouraged t o  propose  and tes t  t h e o r i e s  

b u t  no p a r t i c u l a r  t h e o r y  i s  approved o r  d i sapproved  

by t h e  t e a c h e r .  1 

Rule 4 .  "Any s t u d e n t  can  t e s t  any t h e o r y  a t  any t ime ."  

Rule 5. "Any t i m e  t h e  s t u d e n t s  f e e l  a  need t o  c o n f e r  

w i t h  one a n o t h e r  w i t h o u t  t h e i r  t e a c h e r ' s  p r e sence ,  

t h e y  shou ld  be f r e e  t o  c a l l  a  con fe r ence . "  

Rule 6 .  " I n q u i r e r s  shou ld  be a b l e  t o  work w i t h  e x p e r i -  

menta l  k i t s ,  I d e a  Books, o r  Resource Books a t  any 

t i m e  t h e y  f e e l  t h e  need.  , ,I42 

SUPPORT PROCESS PROCEDURES 

J. R. Suchman's o r i g i n a l  p rocedure  f o r  i n q u i r y  ses- 

s i o n s  h a s  been modi f ied  by emphasiz ing s u p p o r t  p r o c e s s  pro- 

c e d u r e s  i n  deve lop ing  q u e s t i o n i n g  s t r a t e g i e s .  The o n l y  



t e a c h e r  r e sponse s  a l lowed  i n  t h e  o r i g i n a l  v e r s i o n  w e r e :  " y e s , "  

"no , "  o r  r e q u e s t s  f o r  a  r e s t a t e m e n t  o f  t h e  q u e s t i o n .  I n  t h e  

modi f i ed  v e r s i o n ,  developed by A r t h u r  Cos t a  and C h a r l e s  

Lavaron i  143 i n  c o n j u n c t i o n  w i t h  J. R .  Suchman, t h e  t e a c h e r  i s  

p e r m i t t e d  t o  make more a l t e r n a t i v e  r e s p o n s e s  t o  s t u d e n t  ques-  

t i o n s ,  g i v i n g  more s u p p o r t  t o  t h e  p r o c e s s  o f  deve lop ing  ques-  

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

To e n s u r e  t h a t  t h e  t e a c h e r  is  r e spond ing  t o  t h e  p r e -  

cise q u e s t i o n  asked ,  t h e  t e a c h e r  may r e q u e s t  t h e  s t u d e n t  t o  

c l a r i f y  ambiguous words o r  c o n c e p t s .  The meanings o f  s c i e n -  

t i f i c  t e r m s  and c o n c e p t s  may a l s o  be c l a r i f i e d .  For  example, 

t h e  word ' h o t '  may t a k e  on s i g n i f i c a n c e  i f  t h e  s t u d e n t  i s  

r e f e r r i n g  t o  t h e  concep t  o f  b o i l i n g  r a t h e r  t h a n  o f  v e r y  warm. 

I n  some i n s t a n c e s  t h e  t i m i n g  o f  t h e  sequence  of  e v e n t s  i s  

c r u c i a l  and t h e  s t u d e n t s  must s t a t e  whe ther  t h e y  are r e f e r -  

r i n g  t o  t h e  beg inn ing ,  midd le  o r  end o f  t h e  f i lm- loop .  The 

t e a c h e r  may r e v e a l  t h e  p r o p e r  s c i e n t i f i c  names f o r  a p p a r a t u s  

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

'Exper iments '  are de s igned  i n  t h e  minds o f  t h e  s t u -  

d e n t s  and a r e  ' pe r fo rmed '  by a s k i n g  q u e s t i o n s  and r e c e i v i n g  

feedback from t h e  t e a c h e r .  The r e s u l t s  o f  t h e  exper iment  

a r e  t h u s  immedia te ly  a t t a i n e d ' a n d  c o n c l u s i o n s  may t h e n  be 

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

Exper iments  r e p r e s e n t  an  a t t e m p t  t o  man ipu l a t e  t h e  

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



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

Exper iments  may t a k e  t h e  form o f  a s k i n g ,  "Would X s t i l l  happen 

i f  Y?"; " I f  I p u t  X i n  p l a c e  o f  Y ,  would t h e  same t h i n g  

happen?";  " I f  I changed X i n  Y manner,  would t h e  same t h i n g  

happen?" Q u e s t i o n s  may a l s o  be  f o r m u l a t e d  i n  t e r m s  o f  t h e  

c o n v e r s e  o f  X o r  i n  t e r m s  o f  v a r i a t i o n s  o f  X .  Q u e s t i o n i n g  

s t r a t e g i e s  a r e  t h u s  deve loped  i n  v e r i f y i n g  d a t a  and e l i m i -  

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

When s t u d e n t s  a s k ,  " I f  it ( t h e  d i s c r e p a n t  e v e n t )  had 

something t o  do  w i t h  X , "  t h e y  a r e  a s k i n g  t h e  t e a c h e r  t o  s a y  

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

c i r c u i t  t h e  i n q u i r y  p r o c e s s  and t h e  t e a c h e r  must  t h e r e f o r e  

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

p e r i m e n t a t i o n .  For  example,  s t u d e n t s  may be  i n v i t e d  t o  

answer t h e i r  own q u e s t i o n  by d e s i g n i n g  a n  e x p e r i m e n t  hav ing  

something t o  do w i t h  X .  Once t h i s  i s  done ,  t h e  t e a c h e r  may 

a s k  i f  t h e i r  e x p e r i m e n t  h e l p e d  them t o  d e c i d e  " I f  it had 

something t o  do w i t h  X . "  

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

a n t  e v e n t ,  t h e y  may w i s h  t o  p r e s e n t  it a s  a  t h e o r y .  The 

t e a c h e r  may n o t  t e l l  them i f  it  i s  c o r r e c t  o r  i n c o r r e c t .  

However, he  may a s k  i f  t h e y  f e e l  c o m f o r t a b l e  w i t h  t h e  t h e o r y  

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

l e c t e d .  The t e a c h e r  may a s k  i f  t h e  t h e o r y  would s t i l l  h o l d  

i f  it were d i s c o v e r e d  t h a t  X was t h e  c a s e .  S t u d e n t s  may 



r e a c t  by: (1) c o n t i n u i n g  t o  be comfo r t ab l e  w i t h  t h e  t h e o r y ,  

( 2 )  i n c o r p o r a t i n g  new d a t a  i n t o  t h e  t h e o r y ,  ( 3 )  modifying 

t h e  t h e o r y ,  o r  ( 4 )  r e j e c t i n g  t h e  t h e o r y  and s t a r t i n g  anew. 

RESEARCH RELATED TO THE I N Q U I R Y  
DEVELOPMENT PROGRAM 

The main r e s u l t s  o f  J.  R. Suchman's r e s e a r c h  144 w e r e  

marked e f f e c t s  on t h e  m o t i v a t i o n ,  autonomy, and q u e s t i o n  

f l u e n c y  i n  t h e  expe r imen t a l  group.  The e f f e c t s  o f  m o t i v a t i o n  

w e r e  a  v a l u e  judgement by t h e  expe r imen t e r ,  s i n c e  t h e r e  was 

no a t t e m p t  a t  measurement. Autonomy was r ega rded  a s  a n  index  

o f  q u e s t i o n  f l u e n c y ,  s i n c e  each  q u e s t i o n  5s an  a c t  o f  i n i t i -  

a t i o n  and n o t  a  r e sponse .  A p s y c h o l o g i c a l  t e s t  f o r  autonomy 

was n o t  g iven .  Thus t h e  main r e s u l t  o f  t h e  s t u d y  i s  an  i n -  

c r e a s e  i n  t h e  number o f  q u e s t i o n s  asked  by t h e  s t u d e n t s  i n  

t h e  expe r imen t a l  group.  However, t h e  q u e s t i o n  f l u e n c y  s c o r e  

was t h e  r e s u l t  o f  t h e  Q u e s t e s t ,  which was i d e n t i c a l  t o  t h e  

expe r imen t a l  t r e a t m e n t  e x c e p t  t h a t  it was a d m i n i s t e r e d  t o  

s t u d e n t s  i s o l a t e d  from t h e i r  p e e r  group.  

G.  Sch l enke r  14' compared t h e  I n q u i r y  Development Pro- 

gram t o  t h e  d i d a c t i c ,  l ecFure -demons t ra t ion  t y p e  o f  t e a c h i n g  

w i t h  582  p u p i l s  i n  g r a d e s  f i v e  t h rough  e i g h t .  A t  t h e  end 

of t h e  s ix teen-week e x p e r i m e n t a l  t r e a t m e n t ,  t h e  s t u d e n t s  who 

were exposed t o  t h e  I n q u i r y  Development Program showed a  

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

s k i l l s  o f  i n q u i r y  a s  measured by J. R .  Suchman's Q u e s t e s t .  



The expe r imen ta l  group was f u r t h e r  shown t o  deve lop  a  s i g n i f -  

i 
i c a n t l y  g r e a t e r  unde r s t and ing  o f  s c i e n c e  and s c i e n t i s t s  a s  

measured by t h e  T e s t  On Unders tanding Sc i ence .  G. Sch lenker  

a l s o  found no d i f f e r e n c e  between t h e  expe r imen ta l  and c o n t r o l  

g roups  i n  mas te ry  o f  t h e  u s u a l  e l emen ta ry  s choo l  s c i e n c e  

c o n t e n t  a s  measured by t h e  S t a n f o r d  Achievement T e s t  i n  

Sc ience .  

B. C l a rk  146 compared t h e  I n q u i r y  Development Program 

w i t h  a  more t r a d i t i o n a l  t e a c h e r - c e n t e r e d  approach.  Two 

hundred and f o u r  g r ade  e i g h t  s t u d e n t s  took p a r t  i n  t h e  f i v e -  

week s t u d y .  A p h y s i c a l  s c i e n c e  achievement t es t  and t h e  

Tor rance  t e s t ,  Thinking C r e a t i v e l y  With Words w e r e  used a s  

a  p r e t e s t  and p o s t t e s t .  Teacher  l e c t u r e s ,  demons t r a t i ons  

and t eache r - cen t e r ed  c l a s s  d i s c u s s i o n s  w e r e  found t o  be 

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

s u b j e c t  m a t t e r  achievement and c r e a t i v e  t h i n k i n g  a b i l i t y .  

However, B.  C l a rk  concluded t h a t  a  t e a c h i n g  exper iment  l a s t -  

i n g  o n l y  f i v e  weeks may n o t  be  l o n g  enough t o  adequa t e ly  

e v a l u a t e  t h e  t e a c h i n g  program. 

F. B i l l s  147 a;tempted t o  i n c r e a s e  t h e  d i v e r g e n t  

t h i n k i n g  s k i l l s  of s t u d e n t s  w i t h  a  five-week expe r imen ta l  

t r e a t m e n t  u s i n g  Suchman's I n q u i r y  Development Program. S i x  

c r e a t i v i t y  tests developed by G u i l f o r d ,  w e r e  used a s  p re -  

and p o s t t e s t  measures ,  w i t h  1 4 2  g r ade  e i g h t  s t u d e n t s .  They 



were: Ideational Fluency, Utility Test (spontaneous flexi- 

bility), Associational Fluency, Expressional Fluency, Plot 

Titles (originality), and Possible Jobs (elaboration). The 

experimental group showed gains on four of the six creativity 

tests. However, the gains of the total experimental group 

were not significant at the .05 level of confidence. The 

girls in the experimental group showed a significant (p < .01) 

gain on the Plot Titles (originality) Test. Girls of high 

intelligence showed a significant increase (p  < - 0 5 )  on the 

Expressional Fluency Test. 

David P. Butts developed the X-35 Test of Problem 

Solving using a "tab" format which allows the students to 

select the kinds and amounts of information they consider 

will enable them to solve a physical science discrepant event 

problem. This technique simulates the inquiry processes in 

the Inquiry Development Program and samples the student's 

problem solving and reasoning ability. The instrument pre- 

sents the student with (1) a specific problem, (2) a series 

of data or experimental items which he might wish to employ 

in solving the problem, and (3) a list of possible solutions 

to the problem, one of which is correct. The student selects 

questions the answers to which give relevant, additional or 

extra, duplicate or irrelevant information. The students 

continue inquiry by pulling the tabs on the listed questions 

thereby finding the answers. The examiner is aware of the 



q u e s t i o n s  which t h e  s t u d e n t  c o n s i d e r s  impor t an t  by l i s t i n g  

t h e  t a b s  p u l l e d .  H e  i s  a l s o  aware o f  t h e  a b i l i t y  o f  t h e  s t u -  

d e n t  t o  a s k  r e l e v a n t  q u e s t i o n s  s i n c e  t h e  q u e s t i o n s  have p re -  

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

o r  i r r e l e v a n t .  Fur thermore ,  t h e  s t u d e n t ' s  a b i l i t y  t o  r i g o r -  

o u s l y  s o l v e  t h e  d i s c r e p a n t  e v e n t  can  be judged by comparing 

t h e  s t u d e n t s 1  s o l u t i o n  t o  t h e  d i s c r e p a n t  e v e n t  w i t h  t h e  p a t -  

t e r n  o f  q u e s t i o n s  asked .  

The X-35 T e s t  was l a t e r  k o d i f i e d  and became known a s  

t h e  Tab Inven to ry  of Sc i ence  P r o c e s s e s  (TISP) .  David P .  

B u t t s  and Howard L.  Jones  14' s t u d i e d  t h e  e f f e c t s  o f  t h e  

I n q u i r y  Development Program on t h e  TISP tes t  w i t h  1 0 9  s i x t h -  

g rade  s t u d e n t s .  One i n q u i r y  s e s s i o n  a  day was g iven  f o r  

t h r e e  weeks. The r e s e a r c h e r s  concluded t h a t  i n q u i r y  t r a i n i n g  

r e s u l t e d  i n  more e f f e c t i v e  problem s o l v i n g  ( p  < . 0 5 ) .  

W. J ones  150  i n v e s t i g a t e d  t h e  e f f e c t  of  acknowledge- 

ment o f  s u c c e s s f u l  autonomous d i s c o v e r y .  For ty -n ine  s even th  

g r a d e r s  w e r e  randomly a s s i g n e d  t o  two c l a s s e s  f o r  t h e  s t udy .  

Both t h e  expe r imen ta l  and t h e  c o n t r o l  c l a s s  w e r e  t a u g h t  by 

t h e  i n v e s t i g a t o r  u s i n g  t h e  I n q u i r y  Development Program. I n  

t h e  expe r imen ta l  group,  s u c c e s s f u l  autonomous d i s c o v e r y  was 

acknowledged by such comments a s  " R i g h t , "  " O K , "  o r  "That  

a g r e e s  w i t h  what most s c i e n t i s t s  b e l i e v e  a t  t h i s  t ime ."  Suc- 

c e s s f u l  autonomous d i s c o v e r y  was n o t  acknowledged i n  t h e  con- 

t r o l  group.  Jones  concluded t h a t  adherence  t o  t h e  I n q u i r y  



Development Program p r o c e d u r e  o f  n o t  acknowledging s u c c e s s f u l  

autonomous d i s c o v e r y  r e s u l t s  i n  g r e a t e r  s c i e n c e  achievement  

g a i n s  a s  measured by t h e  C o o p e r a t i v e  Genera l  S c i e n c e  T e s t .  

Exposure t o  e i t h e r  t h e  recommended I n q u i r y  Development Pro- 

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

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

i n c r e a s e d  t h e  p rob lem-so lv ing  a b i l i t i e s  o f  t h e s e  g r a d e  seven  

s t u d e n t s  measured by t h e  Tab I n v e n t o r y  o f  S c i e n c e  P r o c e s s e s  

(TISP) t e s t .  

CRITICISMS O F  J. R. SUCHMAN 

D.  Ausubel ,  J. Richard  Suchman's most renowned c r i t i c ,  

c l a i m s  t h a t  "Grand s t r e t e g i e s  o f  d i s c o v e r y ,  l i k e  t h e  s c i e n -  

t i f i c  method, do n o t  seem t o  b e  t r a n s f e r a b l e  a c r o s s  d i s c i -  

p l i n a r y  l i n e s - - e i t h e r  when a c q u i r e d  w i t h i n  a  g i v e n  d i s c i p l i n e  

or when l e a r n e d  i n  a  more g e n e r a l  form a p a r t  from s p e c i f i c  

s u b j e c t - m a t t e r  c o n t e n t .  Ausubel ,  however,  concedes  t h a t  

". . . t h e  o n l y  k i n d s  o f  t r a n s f e r  t h a t  have  been e m p i r i c a l l y  

demons t ra ted  i n  p rob lem-so lv ing  s i t u a t i o n s  a r e  t h e  t r a n s f e r  

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

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

f i e d  c l a s s  o f  problems.  I, 1 5 1  

Ausubel  152 n o t e s  t h a t  t h e  I n q u i r y  Development Program 

does  n o t  s i g n i f i c a n t l y  enhance  t h e  q u a l i t y  o f  q u e s t i o n s  

asked  by s t u d e n t s ,  a l t h o u g h  it d o e s  i n c r e a s e  t h e  number of 



v a l i d  q u e s t i o n s .  H e  stresses t h e  need f o r  new ev idence  f o r  

t h e  t r a n s f e r  va lue  of  t h e  program which i s  independent  of t h e  

t r a i n i n g  procedures .  A c r u c i a l  i s s u e ,  accord ing  t o  Ausubel, 

i s  t h a t  it has  n o t  been demonstra ted t h a t  t h e r e  i s  a t r a n s f e r  

of i n q u i r y  s k i l l s  t o  problem-solving s i t u a t i o n s  i n  o t h e r  con- 

t e x t s ,  d i s c i p l i n e s ,  o r  s u b d i s c i p l i n e s .  The i n q u i r y  approach 

i s  founded on t h e  premise t h a t  t h e r e  i s  a g e n e r a l  h e u r i s t i c s  

of  d i scovery .  Ausubel d i s a g r e e s  w i t h  t h i s  premise.  He a rgues  

t h a t  t h e  c r i t i c a l  t h i n k i n g  and problem-solving a b i l i t i e s  of 

many p u p i l s  can be improved. However, t h i s  i s  n o t  t h e  same 

t h i n g  a s  s ay ing  t h a t  most p u p i l s  can be t r a i n e d  t o  become 

good c r i t i c a l  t h i n k e r s  and problem s o l v e r s .  

Suchman has  c la imed t h a t  " t h e  s c h o o l s  must have a new 

pedagcgy w i t h  a new set  of  g o a l s  which s u b o r d i n a t e s  r e t e n t i o n  

t o  t h i n k i n g  . . . I n s t e a d  of  devot ing  t h e i r  e f f o r t s  t o  s t o r -  

i n g  in format ion  and r e c a l l i n g  it on demand, t hey  would be 

developing t h e  c o g n i t i v e  f u n c t i o n s  needed t o  seek  o u t  and 

o rgan ize  in format ion  i n  such a way t h a t  would be  most produc- 

t i v e  of new concep t s .  I, 1 5  3 

The main disagreement  between Ausubel and Suchman i s  

t h a t  of l i n e a r  vagueness between t h e  degree  of importance of 

i n q u i r y  methods and i t s  p l a c e  i n  t h e  cur r icu lum.  Ausubel 

admits  : 

. . . it i s  h igh ly  d e f e n s i b l e  t o  u t i l i z e  a c e r t a i n  propor-  
t i o n  of c lassroom t ime i n  deve lop ing  a p p r e c i a t i o n  o f  and 
f a c i l i t y  i n  t h e  use  of  s c i e n t i f i c  methods of i n q u i r y  and 



of  o t h e r  e m p i r i c a l ,  i n d u c t i v e ,  and d e d u c t i v e  problem- 
s o l v i n g  p rocedures .  But t h i s  i s  a  f a r  c r y  from advocat-  
i n g  t h a t  t h e  enhancement of  problem-solving a b i l i t y  i s  
t h e  major f u n c t i o n  of  t h e  schoo1.154 

Suchman admi t s  t h a t  t h e r e  i s  n o t  enough t i m e  i n  t h e  

s choo l  day f o r  s t u d e n t s  t o  d i s c o v e r  e v e r y t h i n g  t h e y  need t o  

know. However, he c l a i m s  ( a s  does  Bruner)  t h a t  t h e  a c q u i s i -  

t i o n  of  t h e  a b i l i t y  t o  d i s c o v e r  knowledge autonomously i s  

more impor t an t  t h a n  t h e  a c q u i s i t i o n  o f  c o n t e n t  knowledge. 

On t h i s  p o i n t ,  Ausubel and Suchman d i s a g r e e .  

Suchman h a s ,  on o c c a s i o n ,  t aken  a  moderate p o s i t i o n :  

W e  do n o t  s u g g e s t  t h a t  i n q u i r y  o r  d i s c o v e r y  shou ld  re- 
p l a c e  good, d i d a c t i c  e x p o s i t i o n .  I f  a  c h i l d  had t o  d i s -  
cove r  eve ry  new r e l a t i o n s h i p  f o r  h i m s e l f ,  a  g r e a t  d e a l  
o f  t i m e  and energy  would be  wasted.  G i f t e d  c h i l d r e n  i n  
p a r t i c u l a r  a r e  capab l e  of  a c q u i r i n g  e l a b o r a t e  concep tua l  
sys tems th rough  e x p l a n a t i o n s  and demons t r a t i ons .  But 
more b a s i c  t h a n  t h e  a t t a i n m e n t  o f  concep t s  i s  t h e  a b i l i t y  
t o  i n q u i r e  and d i s c o v e r  t h e s e  autonomously. I n q u i r y  
T r a i n i n g  i s  n o t  proposed a s  a  new way t o  t e a c h  s c i e n c e ,  
b u t  a s  a  way o f  t e a c h i n g  b a s i c  c o g n i t i v e  s k i l l s  t h a t  a r e  
j u s t  a s  impor t an t  t o  t h e  i n t e l l e c t u a l  development of  t h e  
c h i l d  a s  r e a d i n g  and a r i t h m e t i c .  I t  be longs  i n  t h e  
s c i e n c e  program and i n  e v e r y  o t h e r  cu r r i cu lum a r e a  t h a t  
r e q u i r e s  t h e  performance of  e m p i r i c a l  o p e r a t i o n s ,  induc- 
t i v e  and d e d u c t i v e  r ea son ing ,  and t h e  fo rmu la t i on  and 
t e s t i n g  of  hypotheses .155 

R. B u e l l  156 s u g g e s t s  t h a t  one shou ld  n o t  e x p e c t  a  s i g -  

n i f i c a n t  e f f e c t  from Suchman's I n q u i r y  Development Program 

u s i n g  a  sample of  g r ade  f i v e  o r  s i x  p u p i l s ,  s i n c e  G a b e l ' s  

r e s u l t s  i n d i c a t e d  t h a t  " u n t i l  pube r ty  ( i . e . ,  abou t  s even th  

g r ade )  t h e r e  i s  l i t t l e  i n t e r e s t  i n ,  no r  i n  P i a g e t i a n  terms, 

s t r u c t u r e s  f o r  i n q u i r y  p r o c e s s .  Buell was making r e f e r e n c e  

t o  Suchman's o r i g i n a l  s t u d y  which i n c o r p o r a t e d  a  sample of  



g r a d e  f i v e  and s i x  p u p i l s .  

An examina t ion  o f  G a b e l 1 s  s t u d y  r a i s e s  t h e  q u e s t i o n  

o f  t h e  v a l i d i t y  o f  B u e l l ' s  c l a i m .  Gabel  p r e s e n t e d  s t u d e n t s  

w i t h  two methods o f  t e a c h i n g  ( d e f i n i t e  and i n d e f i n i t e ,  e . g . ,  

1 4 9 2  v s .  l a t e  i n  t h e  f i f t e e n t h  c e n t u r y )  and two methods of  

t e s t i n g  ( d e f i n i t e  v s .  i n d e f i n i t e ) .  H e  conc luded  t h a t  t h e  

d e f i n i t e  method o f  p r e s e n t a t i o n  o f  q u a n t i t a t i v e  terms i n  

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

n i t e  method, and t h a t  t h e  s c o r e s  w e r e  h i g h e r  on tests u s i n g  

d e f i n i t e  q u a n t i t a t i v e  t e r m s  t h a n  on tests u s i n g  i n d e f i n i t e  

t e r m s .  Gabel found t h a t  t h e  p e r c e n t a g e s  o f  c o r r e c t  r e s p o n s e  

i n c r e a s e s  i n  s i z e  from g r a d e  t o  g r a d e  i n  a i l  forms and i n  

all t y p e s  of  q u a n t i t a t i v e  c o n c e p t s  and s u g g e s t s  t h a t  t h i s  

may be  due t o  a  n a t u r a l  m a t u r a t i o n  i n  t h e  a b i l i t y  t o  syn the -  

s i z e  d e f i n i t e  and i n d e f i n i t e  m e e t i n g s .  Gabel conc luded  t h a t  

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

p u p i l  who i s  i n  t h e  s e v e n t h  g r a d e ,  s i n c e  t h e r e  was a  wider  

i n c r e a s e  i n  s c o r e  on a l l  c o n c e p t s  ( t i m e ,  a r e a ,  d i s t a n c e  and 

s i z e )  between t h e  s i x t h  g r a d e  and t h e  e i g h t h  g r a d e  t h a n  be- 

tween t h e  e i g h t h  and t e n t h  o r  t e n t h  and t w e l f t h .  

B u e l l l s  c r i t i c i sm o f  t h e  I n q u i r y  Development Program, 

i s  based  on t h e  t enuous  assumpt ion  t h a t  o l d e r  s t u d e n t s  who 

s c o r e  h i g h e r  on tests  c o n s i s t i n g  of  ' d e f i n i t e '  i t e m s  when 

t a u g h t  u s i n g  ' d e f i n i t e 1  i n s t r u c t i o n  i n  s o c i a l  s t u d i e s ,  pro-  

v i d e s  e v i d e n c e  i n  s u p p o r t  o f  t h e  c l a i m  t h a t  p r e - a d o l e s c e n t  
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s t u d e n t s  do n o t  have  i n t e r e s t  o r  s t r u c t u r e s  f o r  i n q u i r y  pro-  

cess i n  s c i e n c e .  

B i e h l e r  d i s a g r e e s  w i t h  B u e l l ' s  c r i t i c i sm and s u g g e s t s  

t h a t  g r a d e  f i v e  and s i x  p u p i l s  a r e  a t  t h e  most  a p p r o p r i a t e  

a g e  f o r  i n q u i r y  t r a i n i n g :  

These upper  e l ementa ry -g rade  p u p i l s  have j u s t  a c h i e v e d  
m a s t e r y  o f  t h e  symbol ic  mode o f  t h o u g h t ,  which i n v o l v e s  
f o r m a l  o p e r a t i o n s  ( t o  u s e  t h e  t e r m s  o f  Bruner  and P i a g e t ) .  
Younger p u p i l s  may n o t  b e  c a p a b l e  o f  s i m i l a r  t y p e s  o f  
t h i n k i n g ,  and o l d e r  s t u d e n t s  might  b e  b o r e d  o r  b l a s 6  
a b o u t  s u c h  d e m o n s t r a t i o n s . 1 5 8  

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

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

When t h e  c h i l d  r e a c h e s  t h e  s t a g e  a t  which he  c a n  t h i n k  
o p e r a t i o n a l l y ,  he  sees e a c h  m a n i p u l a t i v e  a c t  a s  a  i s o -  
l a t e d ,  r e v e r s i b l e  move t h a t  h a s  a  s p e c i f i c  r e s u l t .  H e  be- 
comes more p r o c e s s - o r i e n t e d .  H e  r e g a r d s  t h e  a c t i o n  and 
i t s  r e s u l t  a s  a  u n i t .  H e  c a n  i n t e r n a l i z e  t h i s  u n i t ,  
s t o r e  it, combine it w i t h  o t h e r  u n i t s  and u s e  it t o  form 
r u l e s  and g e n e r a l i z a t i o n s .  Thus, t h r o u g h  o p e r a t i o n a l  
t h i n k i n g  t h e  c h i l d  c a n  go beyond t h e  d a t a  and can  form 
c o n s t r u c t s  t h a t  w i l l  e n a b l e  him t o  p r e d i c t  and c o n t r o l  
e v e n t s  which he  h a s  n e v e r  b e f o r e  w i t n e s s e d . 1 5 9  

INTERFACE: E. P .  TORRANCE AND J .  R .  SUCHMAN 

The emphasis  o f  T o r r a n c e ' s  d e f i n i t i o n  o f  c r e a t i v i t y  

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

hypo thes i s - fo rming ,  t e s t i n g ,  and communication o f  r e s u l t s .  

T h i s  a s p e c t  o f  c r e a t i v i t y ,  G u i l f o r d  r e f e r s  t o  a s  " d i v e r g e n t  

t h i n k i n g . "  T o r r a n c e ' s  d e f i n i t i o n  o f  c r e a t i v i t y  r e f l e c t s  t h e  

e s s e n t i a l  a s p e c t s  o f  Suchman's I n q u i r y  Development program. 

To r e i t e r a t e ,  T o r r a n c e  d e f i n e s  c r e a t i v i t y  by s t a t i n g  t h a t ,  



C r e a t i v e  b e h a v i o u r  o c c u r s  i n  t h e  p r o c e s s  o f  becoming sen-  
s i t i v e  t o  problems,  d e f i c i e n c i e s ,  g a p s  i n  knowledge, m i s -  
s i n g  e l e m e n t s ,  d i s h a r m o n i e s ,  and s o  on ;  i d e n t i f y i n g  t h e  
d i f f i c u l t y ;  s e a r c h i n g  f o r  s o l u t i o n s ,  making g u e s s e s ,  o r  
f o r m u l a t i n g  h y p o t h e s e s  a b o u t  t h e  d e f i c i e n c i e s ;  t e s t i n g  
and r e t e s t i n g  t h e s e  h y p o t h e s e s  and p o s s i b l y  modify ing and 
r e t e s t i n g  them; and f i n a l l y  communicating t h e  r e s u l t s . 1 6 0  

Suchman e x p l a i n s  h i s  c o n c e p t  o f  c r e a t i v i t y  by s t a t i n g  t h a t  

C r e a t i v e  t h i n k i n g  h a s  two d e f i n i n g  c h a r a c t e r i s t i c s .  F i r s t  
it i s  autonomous; t h a t  i s ,  it i s  n e i t h e r  random n o r  con- 
t r o l l e d  by some f i x e d  scheme o r  e x t e r n a l  a g e n t ,  b u t  i s  
whol ly  s e l f - d i r e c t e d .  Second ly ,  it i s  d i r e c t e d  toward 
t h e  p r o d u c t i o n  o f  a  new form--new i n  t h e  s e n s e  t h a t  t h e  
t h i n k e r  was n o t  aware o f  t h e  form b e f o r e  he began t h e  p a r -  
t i c u l a r  l i n e  o f  t h o u g h t . 1 6 1  

Tor rance  s u g g e s t s  f i v e  p r i n c i p l e s  f o r  r eward ing  c r e a t i v e  

t h i n k i n g :  

1) B e  r e s p e c t f u l  o f  unusua l  q u e s t i o n s ,  
2 )  B e  r e s p e c t f u l  o f  t h e  u n u s u a l  i d e a s  o f  c h i l d r e n ,  
3 )  Show c h i l d r e n  t h a t  t h e i r  i d e a s  have  v a l u e ,  
4 )  P r o v i d e  o p p o r t u n i t i e s  f o r  s e l f - i n i t i a t e d  l e a r n i n g  and 

g i v e  c r e d i t  f o r  i t ,  
5)  P r o v i d e  f o r  p e r i o d s  o f  non-eva lua ted  p r a c t i c e  o r  

l e a r n i n g .  162 

R. Suchman's I n q u i r y  Development Program s a t i s f i e s  

a l l  f i v e  o f  T o r r a n c e ' s  c o n d i t i o n s  f o r  c r e a t i v i t y .  Unusual 

q u e s t i o n s  and i d e a s  a r e  t r e a t e d  w i t h  r e s p e c t .  The s t u d e n t s  

a r e  n e v e r  c r i t i c i z e d ,  no  m a t t e r  how u n u s u a l  t h e i r  q u e s t i o n s  

o r  i d e a s  a r e .  Any q u e s t i o n  can  be  used  t o  i n s t i g a t e  f u r t h e r  

i n q u i r y .  The d e c i s i o n  t o  re jec t  a n  i d e a  o r  a  t h e o r y  is  t h e  

s t u d e n t ' s  d e c i s i o n  and n o t  t h e  t e a c h e r ' s .  A l l  s t u d e n t  i d e a s  

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

t o  f r u i t f u l  i n q u i r y  i s  de te rmined  i n  t h e  f i n a l  d e b r i e f i n g  

s e s s i o n  and by t h e  e x t e n t  t o  which s t u d e n t  t h e o r i e s  are 



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

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

program. Suchman s t a t e s  t h a t ,  "most c r e a t i v e  t h i n k i n g  o c c u r s  

when t h e  t h i n k e r  i s  f r e e  t o  p l a y  w i t h  i d e a s ,  t o  i n v e n t ,  t o  

t a k e  chances ,  t o  change h i s  mind and r e v e r s e  d i r e c t i o n .  , # I 6 3  

T h i s  i s  f o s t e r e d  i n  an  a tmosphere  o f  non-evaluated  p r a c t i c e  

o r  l e a r n i n g .  Suchman stresses t h a t  t h e  t e a c h e r  must " respcnd  

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

s t u d e n t ' s  t h i n k i n g .  The s t u d e n t s  are n o t  v e r b a l l y  re- 

warded o r  pun i shed  f o r  t h e i r  c o n t r i b u t i o n s  t o  i n q u i r y .  The 

t e a c h e r  r e sponds  w i t h  n o n - e v a l u a t i v e  comments. Moreover, t h e  

s t u d e n t s  o p e r a t e  w i t h i n  a  "low p r e s s u r e  sys tem" i n  t h a t  t h e y  

are g i v e n  " p r o t e c t e d  t i m e "  i n  which t h e y  c a n  c o n t i n u e  t o  a s k  

q u e s t i o n s  w i t h o u t  o t h e r  s t u d e n t s  i n t e r r u p t i n g  them. The 

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

t h e  f l o o r  by s a y i n g ,  "I p a s s . "  Tor rance  165 c o n c u r s  w i t h  

Suchman's c o n c e p t  o f  "low p r e s s u r e "  by s t a t i n g  t h a t ,  t h e  

absence  o f  s e r i o u s  t h r e a t  t o  s e l f ,  t h e  w i l l i n g n e s s  t o  r i s k ,  

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

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

i n g  autonomous i n q u i r e r s :  

1) s t i m u l a t e  and c h a l l e n g e  t h e  s t u d e n t s  t o  t h i n k ,  
2 )  e n s u r e  freedom o f  o p e r a t i o n s ,  
3 )  p r o v i d e  s u p p o r t  f o r  i n q u i r y ,  
4 )  d i a g n o s e  d i f f i c u l t i e s  and h e l p  t h e  s t u d e n t s  overcome 

them, and 
5 )  i d e n t i f y  and u s e  t h e  " t e a c h a b l e  moments" when new 

o r g a n i z e r s  c a n  be  i n t r o d u c e d  most e f f e c t i v e l y . 1 6 6  



T h i s  r o l e ,  i s  s u p p o r t i v e  o f  T o r r a n c e ' s  f i v e  p r i n c i p l e s  f o r  

rewarding c r e a t i v e  t h i n k i n g .  

The c e n t r a l  m o t i v a t i n g  f o r c e  i n  t h e  I n q u i r y  Develop- 

ment Program i s  a  s e n s e  o f  incomple teness  o r  disharmony i n  

t h e  form of  d i s c r e p a n t  e v e n t s .  The d i s c r e p a n t  e v e n t s ,  ac-  

co rd ing  t o  Suchman a r e  des igned  t o  be ". . . d i s c r e p a n t  

enough t o  make him [ t h e  s t u d e n t ]  cu r i ous - - t o  b u i l d  up irre- 

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

i n g  t h e  e v e n t .  Tor rance  concu r s  w i t h  Suchman by s t a t i n g  

t h a t  ". . . awareness  o f  incomple teness  i n  knowledge i s  a 

powerful  m o t i v a t i n g  f o r c e .  ,I 168 

Tor rance  a g r e e s  w i t h  Suchman's h y p o t h e s i s  t h a t  a  d i s -  

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

c r e a t i v e  p r o c e s s  t o  make s e n s e  o'ut o f  t h e  e v e n t  and t o  d i s -  

cove r  t h e  meaning which i s  obscured  by t h e  d i s c r e p a n t  e v e n t .  

Tor rance  remarks:  

I f  w e  s e n s e  some incomple teness  o r  disharmony,  t e n s i o n  
i s  a roused .  W e  are uncomfor table  and want t o  r e l i e v e  
t h e  t e n s i o n .  S i n c e  h a b i t u a l  ways o f  behaving a r e  inade-  
q u a t e ,  w e  beg in  t r y i n g  t o  a v o i d  t h e  commonplace and 
obv ious  ( b u t  i n c o r r e c t )  s o l u t i o n s  by i n v e s t i g a t i n g ,  
d i agnos ing ,  man ipu l a t i ng  and making g u e s s e s  o r  e s t i m a t e s .  
U n t i l  t h e  g u e s s e s  o r  hypo theses  have been t e s t e d ,  modi- 
f i e d ,  and r e t e s t e d ,  w e  a r e  s t i l l  uncomfor table .  The 
t e n s i o n  i s  u n r e l i e v e d ,  however, u n t i l  w e  t e l l  somebody 
of  o u r  d i scovery .169  
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CHAPTER I11 

METHODS AND PROCEDURES 

SOURCES OF DATA 

The d a t a  i n  t h i s  s tudy  were ob ta ined  from two grade  

f i v e  c l a s s e s  a t  a  l a r g e  e lementary school  i n  a  me t ropo l i t an  

c i t y  i n  B r i t i s h  Columbia. On t h e  b a s i s  of f a t h e r ' s  occupa- 

t i o n  ( l abour  5 0  p e r  c e n t ,  s emi - sk i l l ed  30 p e r  c e n t ,  and para  

p r o f e s s i o n a l  2 0  p e r  c e n t ) ,  t h e  l a r g e  m a j o r i t y  of c h i l d r e n  

could be c l a s s i f i e d  a s  of  working and lower-middle c l a s s  back- 

grounds. 

A l l  of  t h e  s t u d e n t s  were ranked accord ing  t o  h igh ,  

medium, and low academic achievement based on t e a c h e r s '  r ec -  

o r d s .  S tuden t s  from each of t h e s e  t h r e e  c a t e g o r i e s  were then 

randomly a s s igned  i n t o  two groups which were randomly des ig-  

na t ed  a s  e i t h e r  t h e  exper imenta l  o r  t h e  c o n t r o l  group. 

The i n i t i a l  sample c o n s i s t e d  of  f i f t y - s i x  s t u d e n t s .  

One s t u d e n t  i n  t h e  exper imenta l  and two s t u d e n t s  i n  t h e  con- 

t r o l  group t r a n s f e r r e d  t o  ano the r  school  be fo re  t h e  p o s t t e s t  

s e s s i o n s  were completed. A l l  were i n  t h e  bottom q u a r t i l e  of 

t h e  sample based on academic rank ,  t h e  Henmon-Nelson and t h e  

Gates-MacGinitie t e s t s .  

Three s t u d e n t s  t r a n s f e r r e d  i n t o  t h e  school  be fo re  t h e  



complet ion  o f  t h e  s t u d y  and w e r e  randomly a s s i g n e d  t o  e i t h e r  

t h e  expe r imen t a l  o r  t h e  c o n t r o l  group.  T h e i r  p o s t t e s t  s c o r e s  

do n o t  appear  i n  t h e  d a t a  f o r  t h i s  s t u d y ,  s i n c e  t h e y  had 

missed t h e  p r e t e s t i n g  s e s s i o n s  and had completed  less t h a n  

one-hal f  of  t h e  s c i e n c e  s e s s i o n s .  The t o t a l  number o f  s t u -  

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

t h r e e ,  w i t h  twenty-seven s t u d e n t s  i n  t h e  expe r imen t a l  group 

and twen ty-s ix  s t u d e n t s  i n  t h e  c o n t r o l  group.  

HYPOTHESES 

I n  c a r r y i n g  o u t  t h i s  s t u d y  it was n e c e s s a r y  t o  hypo- 

t h e s i z e  t h a t  t h e  I n q u i r y  Development Program w i l l  i n c r e a s e  

t h e  f l u e n c y  o f  q u e s t i o n s  asked  by s t u d e n t s  when t e s t e d  w i t h  

c o n t e n t  and fo rmat  s i m i l a r  t o  t h e  t r a i n i n g  s e s s i o n s .  J.  R. 

Suchman found t h i s  t o  be  t h e  c a s e  i n  h i s  s t u d y ,  t h e  Elementary 

School  T r a i n i n g  Program i n  S c i e n t i f i c  I n q u i r y .  

I t  was f u r t h e r  hypo the s i zed  t h a t  t h e  i n q u i r y  t r a i n e d  

s t u d e n t s  would be  a b l e  t o . t r a n s f e r  t h e i r  i n c r e a s e d  q u e s t i o n -  

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

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

t h e  D i s c r epan t  Event  T e s t  and t h e  Tor rance  T e s t s  o f  C r e a t i v e  

Thinking w e r e  chosen.  

I t  was hypo the s i zed  t h a t  c r e a t i v e  t h i n k i n g  a b i l i t i e s  

can be developed and t h a t  t h e  I n q u i r y  Development Program 

w i l l  f o s t e r  t h e i r  growth. Tor rance  remarks ,  



A s  young c h i l d r e n  g a i n  p r a c t i c e  i n  t h e  p r o c e s s  o f  encoun- 
t e r i n g  p u z z l i n g  phenomena, t h e y  s h o u l d  show d e f i n i t e  
improvement i n  t h e  i n v e s t i g a t i v e  n a t u r e  o f  t h e i r  ques-  
t i o n i n g .  1 

C r e a t i v e  t h i n k i n g  a b i l i t i e s - - c e r t a i n l y  t h o s e  measured by 
t h e  Tor rance  T e s t s  o f  C r e a t i v e  Thinking--are  s u s c e p t i b l e  
t o  development  t h r o u g h  e d u c a t i o n a l  e x p e r i e n c e s .  Thus, 
c h i l d r e n  who have  e d u c a t i o n a l  e x p e r i e n c e s  t h a t  p e r m i t  
them t o  l e a r n  i n  c r e a t i v e  ways would d e v e l o p  d i f f e r e n t l y  
from t h o s e  who e x p e r i e n c e  o n l y  what  t h e i r  envi ronment  
happens t o  p r o v i d e  o r  t h o s e  who a r e  t a u g h t  i n  such  a  way 
a s  t o  d i s c o u r a g e  c r e a t i v e  ways o f  l e a r n i n g . 2  

The h y p o t h e s i s  t h a t  t h e r e  w i l l  be  t r a n s f e r  o f  i n q u i r y  

s k i l l s  from t h e  I n q u i r y  Development Program t o  t h e  Tor rance  

T e s t s  o f  C r e a t i v e  Th ink ing  i s  based  on t h e  assumpt ion  t h a t  

g e n e r a l i z e d  t h i n k i n g  s k i l l s  a r e  t r a n s f e r a b l e  between s i m i l a r  

a c t i v i t i e s  i n  d i f f e r e n t  c o n t e n t  a r e a s .  I t  was assumed t h a t  

i n q u i r y  s k i l l s  a r e  g e n e r a l i z e d  t h i n k i n g  s k i l l s  which can  oper -  

a t e  i n  s p e c i f i c  c o n t e n t  a r e a s .  T h i s  a s sumpt ion  d o e s  n o t  ex- 

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

o p e r a t i n g  i n  such  s p e c i f i c  c o n t e n t  a r e a s .  

Ausubel i s  s k e p t i c a l  o f  s p e c i f i c  k i n d s  o f  d i s c o v e r y  

s t r a t e g i e s  t r a n s f e r r i n g  a c r o s s  d i s c i p l i n a r y  l i n e s .  H e  con- 

t e n d s  t h a t :  

Grand s t r a t e g i e s  o f  d i s c o v e r y ,  l i k e  t h e  s c i e n t i f i c  method, 
do n o t  seem t o  be  t r a n s f e r a b l e  a c r o s s  d i s c i p l i n a r y  l i n e s  
- - e i t h e r  when a c q u i r e d  w i t h i n  a  g i v e n  d i s c i p l i n e  o r  when 
l e a r n e d  i n  a  more g e n e r a l  form a p a r t  from s p e c i f i c  s u b j e c t -  
m a t t e r  c o n t e n t . 3  

However, Ausubel  r e c o g n i z e s  t h a t  a  g e n e r a l i z e d  t r a n s f e r  may 

o c c u r  w i t h i n  a  c l a s s  o f  problems.  

. . . t h e  o n l y  k i n d s  o f  t r a n s f e r  t h a t  have been e m p i r i c a l l y  
demons t ra ted  i n  p rob lem-so lv ing  s i t u a t i o n s  a r e  t h e  



transfer of specific skills, the transfer of general 
principles, and the transfer of general approach or 
orientation to a specified class of problems.4 

Since girls at the grade-five level generally perform 

better academically than the boys, it was hypothesized that 

the girls would score higher than the boys on the subscores 

and the total scores of the Torrance Tests of Creative Think- 

ing. 

The problem-solving skills of inquiry-trained stu- 

dents have been examined by D. Butts and 8.   ones' and W. 
  ones^ using content and format similar to the Inquiry Devel- 
opment Program. Rather than replicate these investigations, 

it was hypothesized that inquiry-trained students could 

transfer their problem-solving skills in terms of critical 

thinking, to a format and content removed from the Inquiry 

Development Program. The Social Studies Inference Test was 

chosen for this purpose. 

The precise hypotheses investigated in this study 

are listed in the null form: 

1. There will be no statistically significant differ- 

ence in mean scores between the experimental and the 

control groups on questioning fluency measured by 

the Inquiry Development Program Film-Loop Test. 

2. There will be no statistically significant differ- 

ence in mean scores between the experimental and the 

control groups on questioning fluency measured by 
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The . 05  

t h e  D i s c r e p a n t  Event  T e s t .  

There w i l l  be  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r -  

e n c e  i n  mean s c o r e s  between t h e  e x p e r i m e n t a l  and t h e  

c o n t r o l  g roups  on t h e  s u b s c o r e s  o f  f l u e n c y ,  f l e x i -  

b i l i t y  and o r i g i n a l i t y  and t h e  t o t a l  s c o r e s  on t h e  

Tor rance  T e s t s  o f  C r e a t i v e  Th ink ing .  

There  w i l l  b e  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r -  

e n c e  i n  mean s c o r e s  between t h e  e x p e r i m e n t a l  and t h e  

c o n t r o l  g roups  i n  s c i e n c e  c o n t e n t  measured by t h e  

S e q u e n t i a l  T e s t s  o f  E d u c a t i o n a l  P r o g r e s s  i n  S c i e n c e .  

There  w i l l  b e  no s t a t i s t i c a l l y  s i g n i f i c a n t  s e x  

d i f f e r e n c e  i n  t h e  means o f  t h e  s u b s c o r e s  and t h e  

t o t a l  s c o r e s  on t h e  Tor rance  T e s t s  o f  C r e a t i v e  

Th ink ing .  

There  w i l l  be  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r -  

e n c e  i n  mean s c o r e s  between t h e  e x p e r i m e n t a l  and t h e  

c o n t r o l  g roups  on t h e  s u b s c o r e s  o f  t h e  S o c i a l  Stud- 

ies  I n f e r e n c e  T e s t .  

l e v e l  o f  c o n f i d e n c e  was chosen a s  an  a c c e p t a b l e  

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

above h y p o t h e s e s .  Where p r e t e s t  and p o s t t e s t  measures  w e r e  

a v a i l a b l e ,  a n a l y s e s  of  c o v a r i a n c e  w e r e  conduc ted .  



PRETESTS AND POSTTESTS 

The e x p e r i m e n t a l  and t h e  c o n t r o l  g roups  were 

g i v e n  t h e  same p r e t e s t s  and p o s t t e s t s .  The p r e t e s t s  were: 

H i l d a  T a b a ' s  S o c i a l  S t u d i e s  I n f e r e n c e  T e s t  f o r  g r a d e s  

t h r e e  t o  s i x  ( s e e  page 106 and appendix  B ) ,  t h e  T o r r a n c e  

T e s t s  of C r e a t i v e  Th ink ing  Verba l  Form P a r t  A (see page 

3 3 ) ,  t h e  I n q u i r y  Development Program Film-Loop t e s t  (see 

page 104)  , and t h e  D i s c r e p a n t  Event  t e s t  (see page 105)  . 
The I n q u i r y  Development Program Film-Loop p r e t e s t  

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

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

e v e n t s .  The t e s t  f i l m  e n t i t l e d  " C a r t e s i a n  Diver"  was t h e  

same used by J. R.  Suchman i n  h i s  o r i g i n a l  s t u d y .  The D i s -  

c r e p a n t  Event  p r e t e s t  t o o k  t h e  form o f  a  w r i t t e n  d i s c r e p a n t  

e v e n t  t e s t  e n t i t l e d  t h e  " P e a r l  Problemi'  (see page 1 0 6 ) .  

T h i s  tes t  r e q u i r e d  t h e  s t u d e n t s  t o  l i s t  t h e  q u e s t i o n s  which 

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

The p o s t t e s t s  w e r e :  H i l d a  T a b a ' s  S o c i a l  S t u d i e s  In-  

f e r e n c e  T e s t  f o r  g r a d e s  t h r e e  t o  s i x  ( t h e  same form a s  t h e  

p r e t e s t ) ,  t h e  T o r r a n c e  T e s t s  o f  C r e a t i v e  Th ink ing  Verba l  

Form P a r t  B ,  t h e  I n q u i r y  Development Program Film-Loop t e s t  

(see page 1 0 4 ) ,  and t h e  D i s c r e p a n t  E v e n t s  t e s t  (see page 1 0 6 ) .  

The I n q u i r y  Development Program Film-Loop t e s t  t o o k  t h e  sarrke 



fo rmat  a s  t h e  p r e t e s t  b u t  was based  on a  d i f f e r e n t  f i l m  en- 

t i t l e d  " B o i l i n g  Water by C o o l i n g . "  T h i s  was t h e  same f i l m  

a s  used  by J .  R.  Suchman i n  h i s  o r i g i n a l  s t u d y  p o s t t e s t .  

The D i s c r e p a n t  Event  p o s t t e s t  t o o k  t h e  same f o r m a t  a s  t h e  

p r e t e s t  b u t  was based  on a  d i f f e r e n t  problem e n t i t l e d  t h e  

" S a l t  March" ( s e e  page 1 0 6 ) .  The S e q u e n t i a l  T e s t s  o f  Educa- 

t i o n a l  P r o g r e s s  Form 4B S c i e n c e ,  t h e  Henmon-Nelson T e s t s  o f  

Mental  A b i l i t y  g r a d e s  t h r e e  t o  s i x  Form B ,  and t h e  Gates-  

MacGin i t i e  Reading T e s t s  Survey D ,  Form 3 w e r e  a l s o  adminis-  

t e r e d .  S t u d e n t s  were ranked  a c c o r d i n g  t o  t h e i r  o v e r a l l  

academic achievement  and t h e  s e x  o f  e a c h  s t u d e n t  was n o t e d .  

THE INDEPENDENT VARIABLE 

The independen t  v a r i a b l e  was t h e  p r e s e n c e  o r  absence  

o f  I n q u i r y  T r a i n i n g  f o r  twen ty  s e s s i o n s .  The e x p e r i m e n t a l  

t r e a t m e n t  c o n s i s t e d  o f  a  one-hour i n q u i r y  s e s s i o n  p e r  week. 

The f i r s t  p o r t i o n  o f  e a c h  s e s s i o n  was s p e n t  i n  v iewing t h e  

f i lm- loop  and i n  a c t i v e  2nqu i ry  i n t o  t h e  d i s c r e p a n t  e v e n t  p r e -  

s e n t e d  i n  t h e  f i l m .  The i n q u i r y  s e s s i o n  c o n s i s t e d  of  v iewing 

t h e  f i l m  and a p p l y i n g  J. R.  Suchman's i n q u i r y  t e c h n i q u e  t o  

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

t e s t  h y p o t h e s e s  which may c r y s t a l l i z e  i n t o  t e n a b l e  exp lana-  

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

s i o n  was d e v o t e d  t o  a  c r i t i q u e  i n  which t h e  s t u d e n t s  and 

t e a c h e r  d i s c u s s e d  t h e  d imens ions  o f  t h e  p r o c e s s  o f  i n q u i r y  



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

d a t a  p rocess ing .  

The exper imenta l  g r o u p ' s  Inqu i ry  T r a i n i n g  pe r iod  was 

scheduled a t  t h e  same t ime a s  t h e  c o n t r o l  g roup ' s  l i b r a r y  

p e r i o d ,  which took p l a c e  i n  a  s e p a r a t e  a r e a  of  t h e  b u i l d i n g .  

Likewise,  t h e  c o n t r o l  g roup ' s  s c i e n c e  pe r iod  was scheduled a t  

t h e  same t ime a s  t h e  exper imenta l  g r o u p ' s  l i b r a r y  pe r iod .  

The c o n t r o l  g r o u p ' s  s c i e n c e  u n i t  was t h e  cur r icu lum p r e s c r i b e d  

Elementary Science Study (ESS) u n i t  e n t i t l e d  "Coloured Solu- 

t i o n s .  " 

The d i f f e r e n t  coverage of  m a t e r i a l  between t h e  expe r i -  

mental  and c o n t r o l  group i s  n o t  of s i g n i f i c a n c e  t o  t h i s  s tudy ,  

s i n c e  t h e  p o s t t e s t s  a r e  independent of  s p e c i f i c  c o n t e n t  know- 

ledge  gained i n  e i t h e r  t h e  exper imenta l  g r o u p ' s  i n q u i r y  ses- 

s i o n s  o r  t h e  c o n t r o l  g roup ' s  cur r icu lum s e s s i o n s .  The major 

d i f f e r e n c e  between t h e  exper imenta l  and c o n t r o l  group was t h e  

p roces s  of i n q u i r y  which involved s t r a t e g i e s  i n  a sk ing  ques- 

t i o n s  t o  g a i n  maximum in fo rma t ion ,  v e r i f y  d a t a ,  p r e d i c t  con- 

sequences,  deduce c a u s e s ,  and develop t e n a b l e  t h e o r i e s .  

THE EXPERIMENTAL DESIGN 

The i n v e s t i g a t i o n  took t h e  form of  a  p r e t e s t - p o s t t e s t  

c o n t r o l  group des ign .  I t  i s  a  t r u e  exper imenta l  des ign  ex- 

c e p t  f o r  t h e  f a c t  t h a t  t h e  school  p a r t i c i p a t i n g  i n  t h e  s tudy  

was no t  chosen by random assignment.  The e f f e c t s  of h i s t o r y ,  



maturation, testing, experimental mortality, instrumentation, 

statistical regression and selection, which Campbell and 

stanley7 consider important in maintaining high internal 

validity, have been controlled as much as possible given the 

scale of this investigation. Student individual differences 

of sex, academic achievement and intelligence quotient were 

controlled by their respective notation and measurement. 

Other individual differences were controlled through random 

assignment which predicts that individual differences will be 

equally dispersed between the two groups. A sample of two 

variables (reading ability and intelligence quotient) were 

checked at the outset of the study to ensure that the random 

assignment resulted in comparable groups. 

Since the total sample was not randomly drawn from a 

given population and since the sample size was small (N = 5 3 ) ,  

the external validity of this investigation is low. The re- 

sults cannot be generalized beyond the two classrooms and the 

school which participated in the investigation. However, it 

is likely that the results of this study could be replicated 

in other classrooms since the sample shares many character- 

istics typical of average students. The general academic 

achievement and intelligence quotient of the students ap- 

proaches that of a theoretically normal population. The 

sample did not consist of 'bright' students, as is often the 

case in similar,investigations. 



CONTROL OF POSSIBLE CONFOUNDING VARIABLES 

The selection process controlled for many potential 

confounding variables. The selection of students into the 

experimental and control groups was based upon stratified 

random sampling using the variable of past academic achieve- 

ment. High, medium and low academic groups from two class- 

rooms were pooled and then randomly assigned to either the 

experimental or the control group. 

The experimental and the control group had approxi- 

mately an equal number of students from the experimenter's 

class and from another teacher's class. This fact controlled 

for effects of history, i.e., inquiry teaching which may have 

been taught during non-experimental time. Maturation, the 

effects of testing, experimental mortality, statistical re- 

gression and the selection of students were controlled by 

random assignment. 

Teacher personality represents one significant vari- 

able controlled for by having the same experimenter apply the 

treatment to both the experimental and the control groups. 

The literature suggests that often the most significant vari- 

able in experiments of this kind, is the personality and 

motivational differences between teachers. Another advantage 

of having one teacher-experimenter was that the students did 

not see the experimenter as a foreign investigator and at- 

tempt to conform to his expectations in the testing situation, 



i.e., the Hawthorne Effect. The pretests and the posttests 

were regarded by the students as a natural introduction to 

and outgrowth from the science units. 

The pretests were not scored until the conclusion of 

the investigation, to avoid influencing the experimenter's 

expectations and motivational level. The intelligence factor 

was controlled by random assignment and was further measured 

by the Henmon-Nelson Tests of Mental Ability grades three to 

six Form B and the student's academic rank. 

INSTRUMENTS 

Descriptions of the instruments are limited to the 

Inquiry Development Program Film-Loop Tests, the Discrepant 

Event Tests and the Social Studies Inference Test. The assump- 

tions, rationale, and description of the Torrance Tests of 

Creative Thinking have been presented in detail (see page 33). 

Descriptions of the Sequential Tests of Educational Progress 

in Science, the Henmon-Nelson Tests of Mental Ability, and 

the Gates-MacGinitie Reading Tests have not been included 

since they are well known in educational testing. Their reli- 

abilities have been reported on page 54. 

The Inquiry Development Pro- 
gram Film-Loop Test 

In his original research, J. R. Suchman measured each 

student's inquiry skills with a 'questest' which consisted of 



a  one-hour p r i v a t e  i n q u i r y  s e s s i o n  based  on I n q u i r y  Develop- 

ment Program f i lm- loops .  Suchman hypo the s i zed  t h a t  t h e r e  

were d i f f e r e n c e s  between t h e  expe r imen t a l  and t h e  c o n t r o l  

group on a l l  h i s  q u e s t i o n i n g  c a t e g o r i e s .  One purpose  o f  t h i s  

t h e s i s  was s imply  t o  compare t h e  number o f  q u e s t i o n s  asked  

by t h e  expe r imen t a l  and t h e  c o n t r o l  group.  T h i s  o b j e c t i v e  

d i d  n o t  m e r i t  t h e  t i m e  and f i n a n c i a l  r equ i r emen t s  o f  t h e  'Ques-  

t e s t . '  T h e r e f o r e ,  a  s i m p l i f i e d  v e r s i o n  o f  t h e  ' Q u e s t e s t '  

l a b e l e d  t h e  I n q u i r y  Development Program Film-Loop T e s t  was 

g iven  t o  t h e  expe r imen t a l  and t h e  c o n t r o l  g roups  i n  t h e  u s u a l  

s c i e n c e  class s e t t i n g ,  u s i n g  t h e  same p r e t e s t  and p o s t t e s t  

f i lm- loops  a s  i n  t h e  ' Q u e s t e s t , '  i . e . ,  "The C a r t e s i a n  Diver"  

and " B o i l i n g  by Coo l ing , "  r e s p e c t i v e l y .  

The p r e t e s t  and p o s t t e s t  r e q u i r e d  t h e  s t u d e n t s  t o  

l i s t  a s  many q u e s t i o n s  a s  t h e y  cou ld  t o  h e l p  them s o l v e  t h e  

d i s c r e p a n t  e v e n t .  .For  t h e  purpose  o f  t h i s  s t u d y ,  a p p r o p r i a t e  

s t u d e n t  q u e s t i o n s  w e r e  g i ven  one  p o i n t  and t h e  t o t a l  number 

o f  q u e s t i o n s  asked  formed t h e  f l u e n c y  s c o r e .  These tes ts  

w e r e  s i m i l a r  t o  t h e  expe r imen t a l  t r e a t m e n t ,  e x c e p t  t h a t :  (1) 

t h e y  were w r i t t e n  r a t h e r  t h a n  o r a l ,  ( 2 )  t h e  t e a c h e r  p rov ided  

no feedback t o  t h e  q u e s t i o n s  g e n e r a t e d ,  and ( 3 )  t h e  s t u d e n t s  

cou ld  n o t  a s s i m i l a t e  and accommodate t h e i r  pee r -g roup ' s  ques- 

t i o n s  and t h e o r i e s .  

The D i s c r e p a n t  Event  T e s t  

The D i s c r e p a n t  Event  T e s t s  were des igned  t o  t e s t  f o r  



t r a n s f e r  of i n c r e a s e d  q u e s t i o n i n g  f luency  us ing  d i s c r e p a n t  

e v e n t s  w i t h  o t h e r  t han  p h y s i c a l  s c i e n c e  c o n t e n t .  The p r e t e s t  

v e r s i o n  e n t i t l e d  "The P e a r l  ~ r o b l e m " ~  took  t h e  fo l lowing  form: 

Seve ra l  y e a r s  ago a  Japanese  s h i p  l e f t  p o r t  and headed 
f o r  t h e  open sea .  When it had reached a  s p o t  about  500 
m i l e s  from t h e  n e a r e s t  p o r t  of l and ,  t h e  c a p t a i n  gave a  
s i g n a l  and t h e  crew s p i l l e d  a  h a l f  a  t o n  of p e a r l s  over  
t h e  s i d e .  What q u e s t i o n s  can you t h i n k  of  t h a t  might 
h e l p  e x p l a i n  t h i s  a p p a r e n t l y  unreasonable  (and t r u e )  hap- 
pening? 

The p o s t t e s t  d i s c r e p a n t  even t  e n t i t l e d  "The S a l t  

March" was adapted from a  d e s c r i p t i o n  by D.  13irch9 and took 

t h e  fo l lowing  form: 

Seve ra l  y e a r s  ago i n  I n d i a  25,000 people  marched t o  t h e  
s a l t  f i e l d s .  They t o l d  t h e  p o l i c e  what t hey  were going 
t o  do. They were going t o  g a t h e r  s a l t .  I t  w a s  a g a i n s t  
t h e  law t o  g a t h e r  s a l t  w i thou t  paying t h e  t a x  on it. The 
Ind ian  people  were n o t  going t o  pay t h e  s a l t  t a x .  Four 
hundred Ind ian  p o l i c e  were w a i t i n g  wi th  s t e e l - t i p p e d  
c l u b s .  When t h e  f i r s t  group of  Ind ian  people  went t o  
g a t h e r  s a l t ,  t h e y  were bea ten  up w i th  t h e  huge c l u b s .  
T h e i r  bod ie s  were 'p icked  up and c a r r i e d  away. Another 
l a r g e  group went t o  g a t h e r  s a l t  and were bea ten  up and 
c a r r i e d  away. I n  groups of  twenty- f ive ,  t h e  people  
marched t o  t h e  s a l t  f i e l d s  and s a t  down. Again, they  
w e r e  bea ten  up by t h e  p o l i c e ,  and t h e  b l eed ing  bodies  were 
c a r r i e d  away. A t  t h e  end of  t h e  day everyone l e f t .  The 
Ind ian  people  f e l t  t h a t  t h e  day had been a  g r e a t  succes s .  
What q u e s t i o n s  can you t h i n k  of t h a t  might h e l p  e x p l a i n  
t h i s  a p p a r e n t l y  unreasonable  (and t r u e )  happening? 

The S o c i a l  S t u d i e s  In fe rence  T e s t  

Hi lda  l?abal0 c l a ims  t h a t  h e r  S o c i a l  S t u d i e s  In fe rence  

T e s t  measures: ( a )  t h e  a b i l i t y  t o  d i s c r i m i n a t e  between t h e  

v a r i o u s  i t e m s  g iven i n  t h e  t e s t  problems,  ( b )  t h e  a b i l i t y  t o  

draw i n f e r e n c e s  o r  " t o  go beyond t h a t  which i s  g iven , "  ( c )  

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



from overgeneralizing or from being over-cautious, and (d) 

the tendency to make errors which represent contradictions to 

what the data tell or suggest. The test assesses the student's 

ability to interpret what is given in a situation and to make 

judgements regarding the validity of inferences from these 

data. The students are presented with a story describing a 

situation in which certain behaviours or events are inter- 

related. They are given a number of choices in the form of 

inferences of varying degrees of plausibility or probability 

of occurrence, predicated on generalizations around which the 

situations are written. In effect, the descriptive stories 

contain information that permit students to select 'valid' 

inferences if they know or understand the basic generalization 

of which the data are specific instances. 

The Social Studies Inference Test is broken down into 

four sub-scores: (a) discrimination, (b) inference, (c) cau- 

tion, and (d) over-generalization. The test includes ten 

situations with a total of sixty-eight items: fourteen "dis- 

crimination" items, eighteen "over-generalization" items, and 

thirty-six items scored either "inference" or "caution." The 

students mark the items by indicating whether they believe a 

statement to be probably true, probably false, or equivocal 

("can't tell") . 
The Discrimination score measures the student's ability 

to distinguish between relevant and irrelevant data. The 



I n f e r e n c e  s c o r e  measures  t h e  s t u d e n t ' s  a b i l i t y  t o  make i n f e r -  

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

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

e x p l a i n i n g .  I n  i n t e r p r e t i n g  t h e  d a t a  t h e  s t u d e n t  i s  r e q u i r e d  

t o  make i n f e r e n c e s  i n  r e g a r d  t o  ( a )  how he o r  a n o t h e r  i n d i -  

v i d u a l  was l i k e l y  t o  behave under  g i v e n  c i r c u m s t a n c e s ,  ( b )  

whether  an  e v e n t  w i l l  o r  w i l l  n o t  o c c u r ,  and (c)  whether  a n  

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

For  a g i v e n  i n f e r e n c e  o n l y  one o f  t h e  a l t e r n a t i v e s ,  "Probably  

True ,  "Probably  F a l s e , "  o r  " C a n ' t  T e l l "  i s  c o r r e c t .  The sum 

I o f  t h e  c o r r e c t  a l t e r n a t i v e s  f o r  t h e  i n f e r e n c e  i t e m s  forms 

t h e  I n f e r e n c e  s c o r e .  

When t h e  n a t u r e  o f  t h e  d a t a  i s  such  t h a t  t h e  most p l a u s -  

i b l e  answer i s  e i t h e r  "Probab ly  True"  o r  "Probab ly  F a l s e "  and 

t h e  s u b j e c t  selects " C a n ' t  T e l l "  he  o r  s h e  i s  c o n s i d e r e d  t o  be 

c a u t i o u s ,  and i s  g i v e n  a  p o i n t  on t h e  C a u t i o n  s c o r e .  The Over- 

g e n e r a l i z a t i o n  s c o r e  measures  t h e  e x t e n t  t o  which t h e  s t u d e n t  

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

I f  t h e  I n q u i r y  Development Program i s  s u c c e s s f u l  it 

s h o u l d  f o l l o w  t h a t  t h e  s t u d e n t s  t r a i n e d  i n  t h e  I n q u i r y  Develop- 

ment Program s h o u l d  b e  l i k e l y  t o  have a  h i g h  d i s c r i m i n a t i o n  

s c o r e  ( s i n c e  t h e y  s h o u l d  be  good d a t a  d i s c r i m i n a t o r s ) ,  a  h i g h  

i n f e r e n c e  s c o r e  ( s i n c e  t h e y  s h o u l d  be  good a t  making l o g i c a l  

i n f e r e n c e s  from d a t a ) ,  a  low c a u t i o n  s c o r e  ( s i n c e  t h e y  shou ld  

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



their ability to make inferences) and a low over-generaliza- 

tion score (since they should have learned not to generalize 

beyond the data and have learned to base their conclusions 

on verified data). 

METHODS OF ANALYSIS 

Complete data on the pretest and posttest measures in 

this study were obtained from the fifty-three fifth grade 

students. There were twenty-seven students in the experimen- 

tal and twenty-six students in the control grous. The analy- 

sis of covariance was used to determine statistical signifi- 

cance of posttest scores for the experimental compared to the 

control groups on the Torrance Tests of Creative Thinking, 

the Inquiry Development Program Film-Loop Test, the Discrepant 

Event Test, and the Sociai Studies Inference Test. In the 

above analyses, pretest scores were used as the covariate. 

Since only posttest scores were collected for the Sequential 

Tests of Educational Progress, a t-test analysis was conducted. 

The mean, standard deviation, t-value, degree of free- 

dom and the two-tailed probabilities were obtained for the 

student's academic rank, the Gates-MacGinitie Reading Tests, 

the Henmon-Nelson Tests of Mental Ability and the male and fe- 

male subscores and total scores on the Torrance Tests of Crea- 

tive Thinking. The Chi-square test was used to determine any 

statistical significance between sex distribution in the exper- 

imental and control group. 
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CHAPTER I V  

RESULTS 

HOMOGENEITY OF THE GROUPS 

Evidence f o r  homogeneity between t h e  expe r imen t a l  and 

t h e  c o n t r o l  group a t  t h e  o u t s e t  o f  t h e  s t u d y  may be found by 

examining t h e  number o f  male and female  s t u d e n t s  i n  e ach  

group,  t h e  s t u d e n t s  academic r ank ,  and t h e  s c o r e s  on t h e  

Henmon-Nelson and Gates-MacGinit ie  T e s t s .  

Tab le  I I shows  t h a t  t h e r e  i s  no s t a t i s t i c a l l y  s i g n i f i -  

c a n t  d i f f e r e n c e  between t h e  number o f  boys and g i r l s  i n  e ach  

o f  t h e  expe r imen t a l  and c o n t r o l  g roups .  

Tab le  I1 Sex D i s t r i b u t i o n  i n  t h e  Sample Popu l a t i on  

Sex 
G r o u p  

Inqu ipy  C o n t r o l  

Male 11 1 3  

Female 1 6  1 3  

Evidence f o r  academic e q u a l i t y  i n  t h e  expe r imen t a l  and 

c o n t r o l  groups  may be s een  by examining Tab l e I l Iwh ich  compares 

t h e i r  academic r a n k ,  i n t e l l i g e n c e  q u o t i e n t  and r e a d i n g  a b i l i t y .  

There w e r e  f i f t y - o n e  d e g r e e s  o f  freedom and f i f t y - t h r e e  



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

T a b l e  I11 Comparison o f  Academic Rank, I n t e l l i -  
gence  Q u o t i e n t  and Reading A b i l i t y  

V a r i a b l e  Group S i g n i f  i- 
cance  

Academic I n q u i r y  12 .9  7.8 
Rank -0.79 n . s .  

C o n t r o l  14.6 7.7 

I n t e l l i -  I n q u i r y  102.7 11.9 
gence  -0.71 n . s .  
Q u o t i e n t  C o n t r o l  104.9 1 0 . 3  

Reading I n q u i r y  75.7 23.4 
A b i l i t y  -0.69 n . s .  

C o n t r o l  79.7 18 .5  

I t  may b e  n o t e d  t h a t  t h e  c o n t r o l  group i s  h i g h e r  t h a n  

t h e  e x p e r i m e n t a l  g roup  on a l l  t h r e e  academic v a r i a b l e s ,  how- 

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

s i g n i f i c a n t  (p  > .O5).  

Acadenic  r a n k  r e f e r s  t o  t h e  academic achievement  of  

t h e  s t u d e n t s  i n  t e r m s  o f  t h e  r a n k  r e c o r d e d  on t h e i r  permanent  

r e c o r d  c a r d s  i n  t h e  s o o l  f i l e s .  The r a n k i n g  o r d e r  was from 

1 ( t h e  h i g h e s t  academic achievement  r e l a t i v e  t o  t h e  p e e r  

g roup)  t o  26 o r  27 ( t h e  l o w e s t  academic a c h i e v e m e n t ) .  I n t e l -  

l i g e n c e  q u o t i e n t  was measured by t h e  Henmon-Nelson T e s t s  o f  

Menta l  A b i l i t y  g r a d e s  t h r e e  t o  s i x  and r e a d i n g  a b i l i t y  was 

measured by t h e  Gates-MacGini t ie  Reading T e s t s .  

I n  summary, it was e s t a b l i s h e d  t h a t ,  a t  t h e  o u t s e t  o f  



the investigation, the experimental and control groups were 

found not significantly different on the variables considered 

to be important to this study, i.e., sex distribution, aca- 

demic rank, intelligence quotient and reading ability. It 

was therefore concluded that the experimental and control 

groups were drawn from the same population. 

TEST OF HYPOTHESIS 1 

Hypothesis number 1 states: There will be no statis- 

tically significant difference in mean scores between the 

experimental and the control groups on questioning fluency 

measured by the Inquiry Development Program Film-Loop Test. 

This null hypothesis was rejected. The analysis of 

covariance (see Table 1V)showed that the experimental group 

scored significantly (p < .001) higher on questioning fluency 

as measured by the Inquiry Development Program Film-Loop 

Test. The symbols Xl and X2 in Table 4 and in following 

tables refer to th~e pretest mean and the posttest mean, re- 

spectively. T h d  were twenty-six degrees of freedom and 

twenty-seven students in the experimental group compared to 

twenty-five degrees of freedom and twenty-six students in 

the control group. 



Table IV Results for the Inquiry Development Program 
Film-Loop Test 

Pretest Posttest 

Group 
Signif i- 
cance 

Inquiry 7.5 4.67 16.4 7.39 
14.30 p < .001 

Control 7.8 3.58 9.8 5.39 

* 
Based on analysis of covariance of posttest scores, 

with pretest scores as covariate. 

TEST OF HYPOTHESIS 2 

Hypothesis number 2 states: There will be no statis- 

tically significant difference in mean scores between the 

experimental and the control groups on questioning fluency 

measured by the Discrepant Event Test. 

This null hypothesis was rejected. Table V shows 

that the experimental group's mean fluency score was signif- 

icantly (p < .001) higher on the Discrepant Event Test. 

The experimental group gained 1.7 questions on this 

posttest compar d to a loss of -5.3 for the control group. 2 
The small increment in the experimental group and the 

decrement in the control group can be explained in terms of 

the difficulty of the posttest. The control group found it 

an onerous task to formulate even a few questions which would 

help them solve the discrepant event. The experimental group 

found the task perplexing but also challenging. Their 



questioning fluency increment for this task is not consistent 

with the large gains found in the Inquiry Development Program 

Film-Loop scores. 

TableV Results for the Discrepant Event Test 
- - -- .- . -----A- -- 

Pretest Posttest 

F* Signifi- cance 
~ p p ~  

Inquiry 10.4 7.18 12.11 6.50 
42.26 p < .001 

Control 8.4 4.60 2.8 2.66 

* 
Based on analysis of posttest scores, with pretest 

scores as covariate. 

TEST OF HYPOTHESIS 3 

Hypothesis number 3 states: There will be no statis- 

tically significant difference in mean scores between the 

experimental and the control groups on the subscores of flu- 

ency, flexibility and originality and the total scores on 

the Torrance ~ests\of Creative Thinking. 

J 
This null hypothesis was rejected. The analysis of 

covariance (see TableVI) showed that the experimental group's 

scores were significantly higher for fluency (p < .01), flex- 

ibility (p < .001), originality (p < .001), and the total 

scores (p  < .001) of the Torrance Tests of Creative Thinking. 
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TEST OF HYPOTHESIS 4 

Hypothesis number 4 states: There will be no statis- 

tically significant difference in mean scores between the 

experimental and the control groups in science content 

measured by the Sequential Tests of Educational Progress in 

Science. 

This null hypothesis was not rejected. TableVII 

shows that there was no statistically significant difference 

(p > .05) in science content knowledge at the conclusion of 

the study. 

TableVII Results for the Sequential Tests of 
Educational Progress in Science (STEP) 

Group Signif i- 
cance 

Inquiry 28.4 9.2 
0.40 

Control 27.3 9.2 

The numerical difference between the experimental and 

the control group on the ~ejuential Tests of Educational Pro- 

gress in Science was 1.1 which did not constitute a statis- 

tically significant difference (p > .05). 

TEST OF HYPOTHESIS 5 

Hypothesis number 5 states: There will be no statis- 

tically significant sex difference in the means of the 



subscores and the total scores on the Torrance Tests of 

Creative Thinking. 

lkbleVIIIshows that the nu1.l hypothesis was rejected 

(p < . 0 5 )  in the experimental group subscore of flexibility 

in the posttest version. The null hypothesis was not rejected 

for the other subscores or total scores in the experimental 

group and Table IXshows that the null hypothesis was not re- 

jected for any of the subscores or total scores in the control 

group. 

The results on sex differences are consistent for 

both the experimental and the control group. TableVIII shows 

that the experimental group girls scored higher on all the 

pretest and posttest subscores and total scores. Table IX 

shows that the girls in the control group, also scored higher 

than the boys on all the pretest and posttest subscores and 

total scores. 

The consistency of the girls' higher scores gave rise 

to the question of whether their scores were significantly 

(p < . 0 5 )  higher than the joys. Analysis of the scores for 

the experimental group (Table X ) and the control group 

(Table XI ) reveals no statistically significant (p > . 0 5 )  sex 

differences on the subscroes and total scores on the Torrance 

Tests of Creative Thinking. 
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TEST OF HYPOTHESIS 6 

Hypothesis  number 6 s t a t e s :  There w i l l  be no s t a t i s -  

t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  i n  mean s c o r e s  between t h e  

exper imenta l  and t h e  c o n t r o l  groups on t h e  subsco res  of t h e  

S o c i a l  S t u d i e s  I n f e r e n c e  T e s t .  

Th is  hypo thes i s  was n o t  r e j e c t e d .  ~ a b l e X I I  shows 

t h a t  t h e r e  was no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  be- 

tween t h e  exper imenta l  and c o n t r o l  group on any of  t h e  S o c i a l  

S t u d i e s  In fe rence  T e s t  subscores  of  I n f e r e n c e ,  D i sc r imina t ion ,  

Accuracy, Caut ion ,  Over-General izat ion,  and E r r o r .  

I t  may be no ted  t h a t  bo th  t h e  exper imenta l  and t h e  

c o n t r o l  groups s co red  lower on t h e  v a r i a b l e s  o f  I n f e r e n c e ,  

D i sc r imina t ion ,  Over-General izat ion,  and E r r o r ;  and h ighe r  

on Accuracy and Caut ion,  when t h e  p r e t e s t  s c o r e s  a r e  compared 

wi th  t h e  p o s t t e s t  s c o r e s .  However, t h e s e  d i f f e r e n c e s  were 

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  ( p  > . 0 5 ) .  
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CHAPTER 5 

CONCLUSIONS 

LIMITATIONS OF THE STUDY 

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

i n g  i s s u e s :  

1. The I n q u i r y  Development Program was d e s i g n e d  t o  b e  

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

l a s t i n g  twen ty  weeks may n o t  be  l o n g  enough t o  ade- 

q u a t e l y  e v a l u a t e  t h e  t e a c h i n g  program. I t  may be re- 

c a l l e d ,  however,  t h a t  J. R. Suchman's o r i g i n a l  re- 

s e a r c h  o c c u p i e d  a comparable  t i m e  span  of  twen ty - four  

weeks. 

2 .  The I n q u i r y  Development Program was d e s i g n e d  t o  con- 

sist  o f  d e m o n s t r a t i o n s  and s t u d e n t  e x p e r i m e n t s  a s  

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

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

o f  f i l m - l o o p s  may n o t  be  d i v e r s e  enough t o  a d e q u a t e l y  

e v a l u a t e  t h e  e n t i r e  t e a c h i n g  program. I t  may b e  n o t e d  

L 
t h a t  t h i s  l i m i t a t i o n  was a l s o  i n h e r e n t  i n  J. R. 

Suchman's o r i g i n a l  r e s e a r c h .  

3 .  S t u d e n t s  i n  a  s c h o o l  which was n o t  randomly chosen 

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



was previously noted, however, that the intelligence 

quotient data suggests that the students displayed 

characteristics of a theoretically normal distribu- 

tion. 

4. A sample of only fifty-three students may not be 

large enough to generalize to a larger population. 

This sample, however, constituted a single grade 

level population in a school. 

5. The experimenter's use of the Inquiry Development 

Program strategy enhanced the student's inquiry 

skills and divergent thinking ability. The experi- 

menter followed the technique explicitly detailed 

by J. R. suchman' and A-Costa, C. Lavaroni, and F. 

~ e w t o n ~  in consultation with professors who were 

familiar with the technique. 

Recognizing these limitations, certain characteris- 

tics of this study add to the strength of its generaliza- 

bility. Firstly, it could be recalled that the study has 

high internal validity. According to the criteria outlined 

by Campbell and stanley3 it is a true experimental design in- - 
corporating a stratified random sample of students. In many 

comparable studies, administrative restraints limit the 

sampling to that of intact classrooms where historical fac- 

tors could produce systematic results from inquiry procedures 

used in other subject areas by teachers other than the 



experimenter. 

The next important factor to reiterate is that the 

mean intelligence quotient was 104 in the experimental group 

and 102 in the control group. These means are typical of a 

theoretically normal distribution. Many of the studies in 

the area of inquiry and creativity use atypical "gifted" stu- 

dents. Another important feature of this study is that the 

posttesting of the students was viewed as a natural outgrowth 

of the science units. The students did not conform to an ex- 

ternal experimenter's expectations, i.e., the Hawthorne 

effect, since their usual classroom teacher administered the 

test activities. 

Although the results of this study cannot be rigor- 

ously extended beyond the two classrooms in which the study 

was performed, the results are worthy of note since they are 

the product of a typical sample of students who were intro- 

duced to the Inquiry Development Program by their classroom 

teacher under a high internally valid set of conditions. 

CONCLUSIONS 

n 

On the basis of the findings of this study, the fol- 

lowing conclusions were drawn: 

1. Inquiry Training in physical science is effective in 

increasing questioning fluency on discrepant events 

portrayed in physical science film-loops. 



I n q u i r y  T r a i n i n g  i s  n o t  more e f f e c t i v e  t h a n  t h e  

c o n t r o l  t r e a t m e n t  i n  t e a c h i n g  s c i e n c e  s u b j e c t -  

m a t t e r  a s  measured by t h e  S e q u e n t i a l  T e s t s  o f  Edu- 

c a t i o n a l  P r o g r e s s .  

I n q u i r y  T r a i n i n g  i n  p h y s i c a l  s c i e n c e  i s  n o t  more 

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

growth i n  c r i t i c a l  t h i n k i n g  a s  measured by t h e  

S o c i a l  S t u d i e s  I n f e r e n c e  T e s t .  

There  a r e  no o v e r a l l  s t a t i s t i c a l l y  s i g n i f i c a n t  s e x  

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

T o r r a n c e  T e s t s  o f  C r e a t i v e  Th ink ing .  

I n q u i r y  T r a i n i n g  i n  p h y s i c a l  s c i e n c e  i s  e f f e c t i v e  i n  

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

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

I n q u i r y  T r a i n i n g  i n  p h y s i c a l  s c i e n c e  i s  e f f e c t i v e  i n  

i n c r e a s i n g  f l u e n c y ,  f l e x i b i l i t y  and o r i g i n a l i t y  o f  

s t u d e n t s  on t h e  T o r r a n c e  T e s t s  o f  C r e a t i v e  Thinking.  

To t h i s  e x t e n t ,  I n q u i r y  T r a i n i n g  i s  e f f e c t i v e  i n  i n -  

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

D SCUSSION t 
The f i n d i n g  t h a t  t h e  e x p e r i m e n t a l  group outperformed 

t h e  c o n t r o l  g roup  on t h e  p o s t t e s t  o f  t h e  I n q u i r y  Development 

4 
Program f i l m - l o o p  was c o n s i s t e n t  w i t h  G.  S c h l e n k e r ' s  re- 

s e a r c h .  T h i s  was t h e  main f i n d i n g  i n  Suchman's o r i g i n a l  



r e s e a r c h  and h a s  been c o r r o b o r a t e d  by o t h e r  i n v e s t i g a t o r s .  

However, it i s  no tewor thy  t h a t  t h e  s t u d e n t s  i n  t h i s  s t u d y  had 

t o  t r a n s f e r  t h e i r  i n q u i r y  s k i l l s  from t h e  o r a l  form used i n  

t h e  i n q u i r y  s e s s i o n s ,  t o  t h e  w r i t t e n  form i n  t h e  p o s t t e s t i n g  

s i t u a t i o n .  Fur the rmore ,  t h e  s t u d e n t s  had t o  u n d e r t a k e  t h e i r  

i n q u i r y  p r i v a t e l y ,  w i t h o u t  f eedback  from t h e i r  t e a c h e r  o r  

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

The c o n c l u s i o n  t h a t  t h e  e x p e r i m e n t a l  group d i d  n o t  

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

mean t h a t  t h e r e  w e r e  no d i f f e r e n c e s  between t h e  e x p e r i m e n t a l  

and c o n t r o l  group i n  t h i s  a r e a .  The c o n c l u s i o n  mere ly  i m p l i e s  

t h a t  t h e r e  w e r e  no d i f f e r e n c e s  i n  g e n e r a l i z e d  s c i e n c e  c o n t e n t  

measured by t h e  S e q u e n t i a l  T e s t s  o f  E d u c a t i o n a l  P r o g r e s s  i n  

s c i e n c e .  These tes ts  w e r e  chosen because  o f  t h e i r  long-  

s t a n d i n g  and wide-spread use  i n  e d u c a t i o n a l  t e s t i n g  o f  gen- 

e r a l  s c i e n c e  knowledge. They d i d  n o t  c a t e r  t o  t h e  s p e c i f i c  

knowledge g a i n e d  by e i t h e r  t h e  e x p e r i m e n t a l  o r  t h e  c o n t r o l  

group and w e r e  t h u s  n o t  s e n s i t i v e  enough t o  d e t e c t  growth i n  

s c i e n c e  s u b j e c t  m a t t e r  i n  e i t h e r  t h e  I n q u i r y  Development Pro- 

gram o r  t h e  Elementary  S c i e n c e  S tudy  s t u d e n t s .  

The l i t e r a t u r e  c o n c e r n i n g  t h e  impac t  o f  t h e  I n q u i r y  

Development Program on g e n e r a l  s c i e n c e  tests  i s  e q u i v o c a l .  

I t  may be r e c a l l e d  t h a t  G .  S c h l e n k e r  showed s t a t i s t i c a l l y  

s i g n i f i c a n t  g a i n s  by i n q u i r y - t r a i n e d  s t u d e n t s  on t h e  T e s t  On 

Unders tand ing  S c i e n c e .  However, he d i d  n o t  f i n d  concomi tan t  



inc rements  on t h e  S t a n f o r d  Achievement T e s t ,  Sc ience .  B.  

c l a r k 5  found t h a t  t e a c h e r  l e c t u r e s ,  demons t r a t i ons  and 

t eache r - cen t e r ed  c l a s s  d i s c u s s i o n s  w e r e  s u p e r i o r  t o  i n q u i r y  

t r a i n i n g  i n  y i e l d i n g  s t u d e n t  growth i n  s c i e n c e  s u b j e c t  m a t t e r  

achievement.  W.   ones, on t h e  o t h e r  hand, found t h a t  i n -  

q u i r y  t r a i n i n g  r e s u l t e d  i n  g r e a t e r  g a i n s  i n  s c i e n c e  s u b j e c t  

m a t t e r  a s  measured by t h e  Coopera t ive  General  Sc ience  T e s t .  

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

i n  o b t a i n i n g  growth i n  c r i t i c a l  t h i n k i n g  measured by t h e  

S o c i a l  S t u d i e s  I n f e r e n c e  T e s t  d ~  n o t  exc lude  t h e  p o s s i -  

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

t h e  I n q u i r y  Development Program occu r r ed .  These tes ts  may 

n o t  have been s e n s i t i v e  enough t o  t h e  p a r t i c u l a r  c o n t e n t  and 

fo rmat  o f  t h e  I n q u i r y  Development Program. A review o f  t h e  

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

t h a t  t h i s  was t h e  c a s e .  I t  may be  r e c a l l e d  t h a t  D. B u t t s  

and H .    ones' found s t a t i s t i c a l l y  s i g n i f i c a n t  g a i n s  by i n -  

q u i r y - t r a i n e d  s t u d e n t s  on t h e  Tab Inven to ry  of Sc ience  Pro- 

cesses (TISP) which p u r p o r t s  t o  measure t h e  s t u d e n t ' s  problem 

s o l v i n g  and r ea son ing  a b i l i t y  u s i n g  c o n t e n t  and s t r a t e g y  s i m -  

i l a r  t o  t h a t  of  t h e  I n q u i r y  Developrr,ent Program. 

The o b j e c t i v e  of  t h i s  s t u d y  was t o  i n v e s t i g a t e  whether 

o r  n o t  t h e  hypothes ized  more e f f e c t i v e  c r i t i c a l  t h i n k i n g  a b i l -  

i t i e s  o f  i n q u i r y - t r a i n e d  s t u d e n t s  cou ld  t r a n s f e r  t o  c o n t e n t  

o t h e r  than  p h y s i c a l  s c i e n c e ,  i . e . ,  s o c i a l  s t u d i e s .  Apparent ly  



this was not the case. Admittedly this objective was idealis- 

tic but perhaps a test similar to the TISP could be developed 

retaining a simulation of the Inquiry Development Program 

strategy with different subject-matter content. If the In- 

quiry Development Program does increase critical thinking 

ability, then the question becomes, how strong and applicable 

is this ability and what are the possibilities for transfer? 

That was the precise question this researcher was asking but 

apparently the Social Studies Inference Test is too remote 

from the Inquiry Development Program's content and strategy 

to detect the upper limits of transfer. 

The only subscore on the Torrance Tests of Creative 
7- 

Thinking in which the girls scored higher than the boys to a 

statistically significant extent (p < .05) was the flexibil- 

ity posttest in the experimental group. Girls of this age 

level (ten and eleven years of age) typically out-perform 

the boys academically. The girls did score higher than the 

boys on all the subscores and total scores in both the pre- 

tests and posttests, however, there was no statistically sig- 

nificant (p > .05) mean-gain difference between the pretest 

and the posttest scores in either the experimental or the 

control group. 

It may be recalled that F .  sills8 found that the 

girls in his study scored statistically higher than the boys 

on several of the subscores of Guilford's creativity tests. 



B i l l s '  f i n d i n g s  a r e  c o n s i s t e n t  w i t h  t h e  r e s u i t s  i n  t h i s  s t u d y  

and d i f f e r  o n l y  i n  t h e  d e g r e e  o f  achievement .  

I t  i s  most i n t e r e s t i n g  t o  n o t e  t h a t  t h e  s p r e a d  be- 

tween t h e  e x p e r i m e n t a l  and c o n t r o l  g roups  was l a r g e s t  f o r  

o r i g i n a l i t y  and n e x t  l a r g e s t  f o r  f l e x i b i l i t y  when compared 

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

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

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

e v e n t s  p o r t r a y e d  i n  f i l m - l o o p s .  Inc rements  i n  f l e x i b i l i t y  

and o r i g i n a l i t y  r e p r e s e n t  a  most e n c o u r a g i n g  f i n d i n g  and sug- 

g e s t s  an  I n q u i r y  D e v e l o p ~ e n t  Program p o t e n t i a l  f o r  f o s t e r i n g  

autonom-in i n q u i r y  s k i l l s  and d i v e r g e n t  t h i n k i n g .  

9 
I t  may b e  r e c a l l e d  t h a t  B. C l a r k  d i d  n o t  f i n d  a  re- 

l a t i o n s h i p  between t h e  I n q u i r y  Development Program and d i v e r -  

1 0  g e n t  t h i n k i n g  i n  h i s  five-week e x p e r i m e n t .  F.  B i l l s ,  on 

t h e  o t h e r  hand,  found g a i n s  on f o u r  o u t  o f  t h e  s i x  d i v e r g e n t  

t h i n k i n g  t a s k s  on G u i l f o r d ' s  c r e a t i v i t y  tes ts .  

T h i s  s t u d y  p r e s e n t s  e v i d e n c e  t h a t  i n q u i r y - t r a i n e d  

s t u d e n t s  show i n c r e a s e d  s c o r e s  i n  f l u e n c y ,  f l e x i b i l i t y  and 

o r i g i n a l i t y  on t h e  Tor rance  T e s t s  o f  C r e a t i v e  Th ink ing .  T h i s  

f i n d i n g  s u g g e s t s  a  r e l a t i o n s h i p  between t h e  I n q u i r y  Develop- 

ment Program and d i v e r g e n t  t h i n k i n g .  Although t h e  r e s e a r c h  

e v i d e n c e  i s  e q u i v o c a l  on t h i s  r e l a t i o n s h i p ,  t h e r e  a r e  theo-  

r e t i c a l  s i m i l a r i t i e s  between E. P. T o r r a n c e ' s  c o n c e p t  of  t each-  

i n g  f o r  d i v e r g e n t  t h i n k i n g  and J. R.  Suchman's c o n c e p t  of 



i n q u i r y  t r a i n i n g ,  which imply a  r e l a t i o n s h i p .  

I t  h a s  p r e v i o u s l y  been n o t e d  t h a t  E .  P. T o r r a n c e ' s  

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

I n q u i r y  Development Program t e c h n i q u e .  Moreover,  T o r r a n c e ' s  

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

t h e  I n q u i r y  Development Program p r o c e d u r e s .  T o r r a n c e  and 

Suchman b o t h  a g r e e  t h a t  i n c o m p l e t e n e s s  and disharmony i n  t h e  

form o f  d i s c r e p a n t  e v e n t s  i s  a  power fu l  m o t i v a t i n g  f o r c e  f o r  

i n i t i a t i n g  i n q u i r y .  Suchman h a s  n o t  s p e c i f i c a l l y  h y p o t h e s i z e d  

a  r e l a t i o n s h i p  between h i s  program and d i v e r g e n t  t h i n k i n g  a l -  

though he o f t e n  a l l u d e s  t o  terns s u c h  a s  ' c r e a t i v e '  when de- 

s c r i b i n g  I n q u i r y  Development Program p r o c e d u r e s .  

I t  may be  n s e d  t h a t  t h e  most d i f f i c u l t  p o s t t e s t  t a s k  

(The S a l t  March) showed t h e  l a r g e s t  s p r e a d  between t h e  e x p e r i -  

men ta l  and t h e  c o n t r o l  g roups  on t h e  v a r i a b l e  o f  f l u e n c y .  I t  

c o u l d  be  h y p o t h e s i z e d  t h a t  t h e  autonomy and c o n f i d e n c e  o f  t h e  

e x p e r i m e n t a l  group t o  i n q u i r e  was most e x p l i c i t  i n  t h i s  t a s k .  

The i n q u i r y - t r a i n e d  s t u d e n t s  d i d  n o t  b a l k  a t  t h e  d i f f i c u l t y  

o f  t h e  d i s c r e p a n t  e v e n t .  They i n q u i r e d  w i t h  c o n f i d e n c e  o f  

making headway and l a t e r  remarked t h a t  t h e y  found t h e  problem 

i n t e r e s t i n g  and c h a l l e n g i n g .  Many s t u d e n t s  r e q u e s t e d  t o  con- 

t i n u e  t h e  i n q u i r y  f o r m a t  w i t h  t h i s  problem d u r i n g  t h e  n e x t  

c l a s s .  The c o n t r o l  g roup ,  on t h e  o t h e r  hand,  seemed t o  n o t  

have t h e  s k i l l s  and t h e  c o n f i d e n c e  t o  p roceed  w i t h  t h e  t a s k .  

The d i f f e r e n c e  i n  a t t i t u d e  and achievement  between t h e  two 



groups was remarkable and it is most encouraging to consider 

that the inquiry-trained students were making strides toward 

realizing J. Richard Suchman's vision of becoming autonomous 

inquirers. 

RECOMMENDATIONS FOR FUTURE RESEARCH 

The exploratory nature of this study offers only a 

tentative evaluation of the Inquiry Development Program ap- 

proach to learning. To substantiate the findings of this in- 

vestigation, the following activities may prove valuable: 

1. The study should be replicated with the experiment 

continuing for an entire school year. 

2 .  The st- should be replicated with a larger sample 

of students. 

3. The study should be replicated with a larger number 

of high academic achievers. 

4. More sensitive instruments should be used to measure 

the merits of the program in terms of subject matter 

gains. 

5. More sensitive instruments should be used to measure 

the merits of the program in terms of critical think- 

ing ability. 

6. The Inquiry Development Program should be supplemented 

with the use of discrepant events in areas other than 

physical science to teach for transfer of inquiry skills. 
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APPENDIX A 

TIMETABLE FOR THE STUDY 

Date  

J a n .  1 7  T o r r a n c e  (E & C )  

J a n .  20 S c i e n c e  f i l m  tes t  ( C )  F i l m  #14, "The Div ing  

~ o t t l e "  

D i s c r e p a n t  e v e n t  t e s t  (C) 

S o c i a l  S t u d i e s  I n f e r e n c e  T e s t  (E  & C )  

J a n .  21  S c i e n c e  f i l m  tes t  ( E )  F i l m  #14, "The Div ing  

B o t t l e "  

-\ 

D i s c r e p a n t  e v e n t  tes t  ( E )  

S o c i a l  S t u d i e s  f i l m  tes t  ( E )  

F i l m  # 2 ,  "The Cannon" 

J a n .  27 S o c i a l  S t u d i e s  f i l m  tes t  ( C )  

J a n .  28 F i l m  # 3 ,  "The B a s e b a l l  C a t c h e r "  

Feb. 4  C o g n i t i v e  L e v e l s  tes t  (E & C )  

F i l m  # 4 ,  "The Man and t h e  Dumbells" 

Feb. 11 F i l m  #5,. "The F i v e  Pendulums" 

Feb. 1 8  F i l m  #6,  "The I c e  Cubes" 

Feb. 25 F i l m  # 9 ,  "The T r a i n  and t h e  Track"  

Mar. 4 F i l m  # l o ,  "The S p r i n g  C a r t s "  

S e s s i o n  



Date 

Mar. 11 

Mar. 18 

Mar. 25 

Apr. 1 

Apr. 8 

Apr. 15 

Apr. 22 

Apr. 23 

Apr. 29 

May 6 

May 13 

May 20 

May 27 

May 30 

June 2 

June 3 

June 9 

Session 

Film #11, "Walking" 8 

Film #12, "The Sailboat and the Fan" 9 

Easter Break 

Film #13, "The Wrenches" 

Film #15, "The Knife" 

Film $16, "Drinking Boiling Coffee" 

Film #17, "The Spring" 

Henmon Nelson test (E & C) 

Film #18, "The Amusement Park" 

Film #19, "The Pendulum and the Peg" 15 

Film #21, "The Eight Pendulums" 16 

Film #24, "The Long Pendulums" 17 

Film #25, "The Shrinking Balloon" 18 

Science film test (E & C) Film #22, "Boiling 

G- by Cooling 

Discrepant event test (E & C) 

Torrance (c) 

Torrance (E) 

Identify the problem (C) Film #20, "The Man 

and the Wheel" 

Geography slide (C) 

S.T.E.P. (E  & C) 



Date S e s s i o n  

June  10 I d e n t i f y  t h e  problem ( E )  F i lm # 2 0 ,  "The Man 

and t h e  Wheel" 

Geography s l i d e  ( E )  

Taba S o c i a l  S t u d i e s  I n f e r e n c e  T e s t  (E  & C) 

June  16 S o c i a l  S t u d i e s  f i l m  tes t  ( C )  

June  17  S o c i a l  S t u d i e s  f i l m  t e s t  ( E )  



APPENDIX B 

THE SOCIAL STUDIES INFERENCE TEST 

Grades 4-6 

Exp lana t i on  t o  s t u d e n t s :  

T h i s  b o o k l e t  h a s  some s t o r i e s .  A f t e r  each  s t o r y  t h e r e  a r e  
some s e n t e n c e s  abou t  t h e  s t o r y .  F i r s t ,  I w i l l  r e a d  t h e  s t o r y  
o u t  l oud  t o  you and you can  f o l l o w  a l o n g  i n  your  book le t .  
Then I w i l l  r e a d  each  of  t h e  s e n t e n c e s  and you a r e  t o  d e c i d e  
whether  t h e  s e n t e n c e  i s  probab ly  t r u e ,  p robab ly  f a l s e ,  o r  i f  
you c a n ' t  t e l l  whether  it is  probab ly  t r u e  o r  f a l s e .  

You have 3 d i f f e r e n t  c o l o r e d  c a r d s .  Take t h e  b l u e  c a r d  f i r s t .  
You see on t h i s  c a r d  spaces  f o r  marking your  answer. 

Decide on an answer f o r  e ach  s e n t e n c e  t h a t  I r ead  t o  you. 
Mark your  answer w i t h  a heavy b l a c k  mark. I f  you t h i n k  t h e  
answer i s  probab ly  t r u e ,  mark i n  t h e  space  under "Probably 
True . "  I f  you t h i n k  t h e  answer i s  probab ly  f a l s e ,  mark i n  
t h e  space  marked "Probably  F a l s e . "  I f  you c a n ' t  t e l l  from 
t h e  s t o r y  whether  t h e  s e n t e n c e  i s  probab ly  t r u e  o r  p robab ly  
f a l s e ,  mark i n  t h e  space  under "Can ' t  T e l l . "  

For  some o f  t h e  s e n t e n c e s  "probab ly  t r u e "  may be t h e  c o r r e c t  
answer.  For  some of  t h e  s e n t e n c e s  "probab ly  f a l s e "  may be 
t h e  c o r r e c t  answer. For some o f  t h e  s e n t e n c e s  " c a n ' t  t e l l "  
may be  t h e  c o r r e c t  answer.  

Example : 

M r .  J o n e s  was a farmer  i n  t h e  midwest. When he heard  
abou t  t h e  d i s c o v e r y  o f  go ld  i n  C a l i f o r n i a ,  he l e f t  h i s  
f a m i l y  and went t o  C a l i f o r n i a .  

1. M r .  J ones  went t o  C a l i f o r n i a  w i t h  h i s  f ami ly .  

2. M r .  J o n e s  went t o  C a l i f o r n i a  because  he d i d  n o t  l i k e  
t h e  p l a c e  i n  which he l i v e d .  

3 .  M r .  J o n e s  went t o  C a l i f o r n i a  t o  look f o r  go ld .  



4 .  M r .  Jones  w i l l  f i n d  gold  i n  C a l i f o r n i a .  

BLUE CARD 

People  X and People Y :  

T h i s  i s  about  two groups of people ,  People X and People Y .  

People X hunt  and f i s h  t o  g e t  food. They o f t e n  have t o  
move because t h e  he rds  of animals  move from p l a c e  t o  
p l a c e .  

Most of  People Y a r e  farmers .  However, many of them make 
s imple  t o o l s .  The toolmakers  t r a d e  t h e  t o o l s  t o  t h e  f a r -  
m e r s  i n  exchange f o r  food.  

1. People Y a r e  more l i k e l y  t o  b u i l d  s choo l s  f o r  t h e i r  
c h i l d r e n  than  People X. 

2 .  People X and People  Y l i v e  i n  A f r i c a .  

3 .  People Y have machinery. 

Mecano and Growland : 

Two c o u n t r i e s ,  Mecano and Growland, a r e  nex t  t o  each 
o t h e r .  The people  of  Mecano have developed modern indus- 
t r y .  They a r e  w e l l  educated.  There a r e  c o l l e g e s  t h a t  
t r a i n  d o c t o r s ,  l awyers ,  e n g i n e e r s ,  and bus ines s  men. The 
people  who l i v e  i n  Growland l e a d  more s imple  l i v e s .  
Mostly t hey  work on t h e i r  farms.  Some of them make bas- 
k e t s  and jewelry .  T h e i r  goods and farm produc ts  a r e  
t r a d e d  t o  t h e  Mecanos i n  exchange f o r  manufactured i t ems .  
There i s  a v a l i e y . n e a r  Mecano and Growland. People from 
Mecano and Growland a r e  going t o  l i v e  t o g e t h e r  i n  t h i s  
v a l l e y .  

4 .  The Growlanders i n  t h e  v a l l e y  w i l l  become more l i k e  
t h e  Mecanos, b u t  t h e  Mecanos w i l l  n o t  become l i k e  t h e  
Growlanders. 

5. The Mecanos and t h e  Growlanders speak t h e  same lan-  
guage. 

6 .  The Mecanos and t h e  Growlanders l i v e  t o g e t h e r  i n  t h e  
v a l l e y  because a l l  of  t h e i r  l and  has  been used up. 



M r .  J o n e s '  Grocery S t o r e :  

M r .  J ones  owns a g r o c e r y  s t o r e .  Of t en ,  i n  t h e  l a s t  few 
weeks, he h a s  n o t  had enough b r ead  f o r  h i s  cus tomers .  I t  
h a s  been an  u n u s u a l l y  d r y  season  i n  t h e  a r e a  and t h e  
wheat  c r o p  h a s  n o t  done w e l l  t h i s  y e a r .  

7 .  The d e l i v e r y  t r u c k s  have broken down s o  M r .  J ones  i s  
unab le  t o  g e t  b r ead .  

8 .  There was a s  much r a i n f a l l  t h i s  y e a r  a s  l a s t  y e a r .  

9 .  The b a k e r s  have been ve ry  busy t h i s  y e a r .  

10 .  M r .  J o n e s  w i l l  s t a r t  bak ing  h i s  own b r ead .  

11. They a r e  u s i n g  t h e  wheat  t o  make o t h e r  t h i n g s  t h i s  
y e a r  r a t h e r  t h a n  f o r  making b r ead .  

12 .  M r .  J o n e s  w i l l  c l o s e  h i s  s t o r e  u n t i l  more b r ead  i s  
baked. 

13 .  The wheat  c r o p  was o f  poor  q u a l i t y .  

1 4 .  The p r i c e  o f  b r e a d  i s  h i g h e r  t h i s  y e a r  t h a n  l a s t  y e a r .  

1 5 .  More wheat  w i l l  be  h a r v e s t e d  t h i s  y e a r  t h a n  l a s t  y e a r .  

Peop le  A and Peop le  B: 

P e o p l e  A :  The v o t e  had been ve ry  c l o s e .  A number o f  t h e  
r e p r e s e n t a t i v e s  d i d  n o t  l i k e  t h e  outcome. They dec ided  
t o  go back t o  t h e i r  d i s t r i c t s  and a s k  t h e  peop l e  f o r  sup- 
p o r t .  T h i s  was t h e  f o u r t h  v o t e  on which t h e  P r e s i d e n t  
had been d e f e a t e d .  
P e o p l e  B: The Chief  a sked  h i s  c o u n c i l  f o r  a d v i c e  and t h e n  
he  t o l d  h i s  peop l e  what he  had dec ided .  The peop l e  l is- 
t e n e d  t o  t h e i r  Ch i e f .  When he  was th rough  t a l k i n g ,  t h e y  
chee r ed .  

16 .  Peop le  A and Peop le  B have t h e  same sys tem of  govern- 
ment.  

1 7 .  The r e p r e s e n t a t i v e s  o f  Peop le  A a r e  s e l e c t e d  by t h e  
P r e s i d e n t .  

18.  Peop le  A w i l l  re-elect t h e  r e p r e s e n t a t i v e s  who voted  
f o r  t h e  b i l l s  t h e  P r e s i d e n t  suppo r t ed .  



19. The Chief of  People B knew h i s  people  would do what 
he wanted them t o  do. 

20. Most of t h e  r e p r e s e n t a t i v e s  of  People  A agreed on t h e  
i s s u e  t h a t  t hey  had j u s t  voted on.  

2 1 .  People B v o t e  f o r  t h e  members of t h e  c o u n c i l .  

YELLOW CARD 

M r .  Edwards' Farm: 

M r .  Edwards' farm was i n  t h e  v a l l e y .  He had j u s t  f i n -  
i shed  p l a n t i n g  h i s  seeds .  H e  cou ld  s e e  t h e  snow on t h e  
mountains. He hoped t h e  snows would n o t  mel t  t o o  f a s t .  
The f i r e  l a s t  summer burned most of t h e  t r e e s  on t h e  moun- 
t a i n s i d e .  

1. More wate r  w i l l  f low i n t o  t h e  v a l l e y  t h i s  yea r  than  
l a s t  yea r .  

2. N r .  Edwards' s eeds  w i l l  d i e  of f r o s t .  

3 .  Topso i l  from t h e  mountain w i l l  be washed down i n t o  
t h e  v a l l e y .  

4 .  M r .  Edwards p l a n t e d  h i s  s eeds  a f t e r  t h e  snow f e l l .  

5 .  M r .  Edwards' farm i s  on t h e  mountains ide .  

S e a l  Harbor: 

The c i t y  of S e a l  Harbor i s  a  r a p i d l y  growing t r a n s p o r t a -  
t i o n  c e n t e r .  I t  has  been se rved  by p l a n e s ,  r a i l r o a d s ,  
and ocean-going s h i p s .  I t  has  j u s t  improved t h e  a i r p o r t  
and extended t h e  runways s o  it can s e r v e  t h e  l a r g e s t  and 
f a s t e s t  j e t  a i r c r a f t .  

6 .  More b u s i n e s s  and new b u s i n e s s e s  w i l l  be a t t r a c t e d  
t o  S e a l  Harbor. 

7 .  P r o p e l l e r  p l anes  w i l l  n o t  b e . u s e d  very  much a t  t h e  
S e a l  Harbor a i r p o r t .  

8 .  Trade w i t h  o t h e r  c i t i e s  w i l l  be i nc reased .  

9. S a l a r i e s  i n  S e a l  Harbor w i l l  i n c r e a s e .  



Henry and Taro: 

Henry 's  f a t h e r  i s  a  farmer .  Henry i s  twelve y e a r s  o l d .  
During t h e  week Henry goes t o  school  and he wants t o  be- 
come a  t e a c h e r .  On weekends he works on t h e  farm and has  
l e a r n e d  t o  d r i v e  a  t r a c t o r .  H i s  f a t h e r  i s  happy t h a t  
Henry wants t o  become a  t e a c h e r .  

Taro i s  a l s o  twelve y e a r s  o l d .  T a r o ' s  f a t h e r  i s  a  hun te r .  
T a r o ' s  g r a n d f a t h e r  a l s o  was a  h u n t e r .  Taro i s  l e a r n i n g  
t o  hunt  from h i s  f a t h e r .  Many t imes  on t h e  way home from 
hun t ing  Taro s t o p s  t o  watch t h e  f isherman.  One day Taro 
asked h i s  f a t h e r ,  "Can I become a  f isherman?" T a r o ' s  
f a t h e r  s a i d ,  "No, because I am a  hun te r . "  

1 0 .  Henry 's  f a t h e r  wants Henry t o  become a  farmer .  

11. Henry 's  g r a n d f a t h e r  was a  fa rmer .  

1 2 .  Taro w i l l  l e ave  t h e  t r i b e  and become a  f isherman. 

13.  T a r o ' s  sons  w i l l  become h u n t e r s .  

The P icke r :  

Three months a f t e r  t h e  P i cke r  had been invented ,  more 
f l a n d e r  had been p icked  than  f o r  a l l  of  t h e  yea r  be fo re .  
A l l  of  t h e  machines a t  t h e  t e x t i l e  m i l l s  w e r e  working 
day and n i g h t .  S i x  months a f t e r  t h e  P i cke r  had been p u t  
t o  u se ,  t h e  m i l l s  r e a l i z e d  t h a t  t hey  could  n o t  p roces s  
t h e  amount of  f l a n d e r  s e n t  t o  them. 

1 4 .  F lander  i s  used i n  making c l o t h .  

15.  The m i l l s  w i l l  change t h e  way they  p roces s  f l a n d e r .  

1 6 .  Less  f l a n d e r  w i l l  be grown n e x t  yea r .  

Pambo and Tom: 

Pambo i s  twelve y e a r s  o l d .  There a r e  no schools  where 
Pambo l i v e s .  H e  does  n o t  r ead  o r  w r i t e .  He f i s h e s  w i th  
h i s  f a t h e r  eve ry  day. Pambo i s  l e a r n i n g  t o  c u t  bark from 
t r e e s  t o  make a  canoe.  H i s  f a t h e r  t eaches  him many t h i n g s  
and i s  proud of how w e l l  Pambo can do them. 

Tom i s  a l s o  twelve y e a r s  o l d .  He works hard a t  school  and 



g e t s  good g r a d e s .  When he  comes home from schoo l  he r e a d s  
h i s  books s o  t h a t  he w i l l  l e a r n  t h i n g s  t h a t  w i l l  h e l p  him. 

Tom i s  s m a r t e r  t h a n  Pambo. 

Pambo's f a t h e r  can  r e a d  and w r i t e .  

Pambo i s  hav ing  t r o u b l e  l e a r n i n g  how t o  make canoes .  

Tom r e a d s  e v e r y  day because  he i s  behind i n  h i s  s choo l  
work. 

I f  Pambo and h i s  f ami ly  move t o  t h e  c i t y  where Tom 
l i v e s ,  Pambo w i l l  go f i s h i n g  e v e r y  day w i t h  h i s  
f a t h e r .  

GREEN CARD 

M r .  Rand's  Land: 

T h i r t y  y e a r s  ago M r .  Rand bought  a  thousand a c r e s  o f  farm- 
l a n d .  Many new i n d u s t r i e s  have developed i n  t h e  c i t y  
nea rby .  About t e n  y e a r s  ago M r .  Rand s o l d  h a l f  h i s  farm- 
l a n d  t o  peop l e  who b u i l d  homes. L a s t  y e a r  M r .  Rand s o l d  
two hundred a c r e s  more and many homes have a l r e a d y  been 
b u i l t  on t h i s  l a n d .  

1. The peop l e  who bought  t h e  houses  a r e  coming t o  work 
on M r .  Rand 's  farm. 

2 .  M r .  Rand w i l l  s e l l  t h e  rest o f  h i s  farmland t o  t h e  
peop l e  b u i l d i n g  homes. 

3 .  M r .  Rand s t i l l  o w n s - h a l f  o f  t h e  farmland t h a t  he 
bought  t h i r t y  y e a r s  a g o .  

4 .  M r .  Rand s o l d  h i s  farmland f o r  more money t h a n  he 
p a i d  f o r  it. 

5.  They a r e  b u i l d i n g  houses  f o r  t h e  peop l e  coming t o  
work i n  t h e  i n d u s t r i e s .  

6 .  The peop l e  who had worked on M r .  Rand 's  farm went t o  
work f o r  i n d u s t r y .  

7 .  The peop l e  who bought  M r .  Rand 's  farmland w e r e  f a r -  
mers. 



P a c i f i c  I s l a n d :  

An i s l a n d  h a s  j u s t  been d i s c o v e r e d  i n  t h e  P a c i f i c  Ocean. 
The n a t i v e s  o f  t h i s  i s l a n d  c a n n o t  r e a d  o r  w r i t e .  Most 
o f  them a r e  f a r m e r s .  Some a r e  f i she rmen  who g e t  f i s h  
from t h e  ocean .  S e v e r a l  food companies i n  C a l i f o r n i a  
want  t o  g e t  t h e  f i s h  from t h e  ocean around t h e  i s l a n d .  
These companies w i l l  s end  f i s h i n g  b o a t s  from C a l i f o r n i a  
and b u i l d  a  c a n n e r y  on t h e  i s l a n d .  Many p e o p l e  w i l l  be  
needed t o  work i n  t h e  cannery .  

8 .  Most o f  t h e  i s l a n d e r s  a r e  f i s h e r m e n .  

9 .  The i s l a n d e r s  w i l l  b u i l d  f i s h i n g  b o a t s  f o r  t h e  p e o p l e  
who own t h e  c a n n e r y .  

10 .  The i s l a n d e r s  w i l l  become w e a l t h y  from t h e  f i s h i n g  
i n d u s t r y .  

11. The n a t i v e s  w i l l  be  h a p p i e r  because  o f  t h e  c a n n e r y .  

M r .  H a r v e y ' s  Speech: 

M r .  Harvey spoke t o  t h e  Founders  C lub  l a s t  n i g h t .  Here 
i s  p a r t  o f  what he  s a i d :  

" I n  t h e  e a r l y  d a y s  o f  o u r  c o u n t r y  many p e o p l e  s e t t l e d  
h e r e  from o t h e r  c o u n t r i e s .  They came h e r e  t o  e s t a b -  
l i s h  a  way o f  l i f e  t h a t  was b e t t e r  t h a n  t h e y  had i n  
t h e i r  own c o u n t r i e s .  They h e l p e d  b u i l d  a  s t r o n g  
America because  t h e y  b e l i e v e d  i n  America.  Today t h e  
f o r e i g n e r s  who come h e r e  do  n o t  s e e m  t o  a p p r e c i a t e  
t h e  freedom and o p p o r t u n i t y  America o f f e r s  them. W e  
o u g h t  t o  be more c a r e f u l  a b o u t  who w e  l e t  i n  and r e -  
q u i r e  an  o a t h  o f  t h e s e  f o r e i g n e r s  b e f o r e  w e  a c c e p t  
them. " 

12 .  M r .  Harvey f e e l s  t h a t  p e o p l e  who t a k e  an  o a t h  can  be  
t r u s t e d .  

13 .  M r .  Harvey had s t u d i e d  a  g r e a t  d e a l  a b o u t  America. 

1 4 .  M r .  Harvey i s  r u n n i n g  f o r  p o l i t i c a l  o f f i c e .  

The Koskis :  

M r .  and M r s .  Koski remembered t h e  day t h e y  docked i n  N e w  



York. They had been married only two months when they 
arrived from Poland. America was a strange land to them. 
Mr. Koski worked hard for many years so his children 
could go to school. Ed, the oldest child, is now in col- 
lege and will one day become a lawyer. 

15. The Koskis came to America last year. 

16. Ed is proud of his father. 

17. The Koskis will return to Poland to live. 

Blue Card 

Item PT CT PF 
No. 

1. I C E  
2. OG A E 
3 . E E D  
4. I C E  
5. OG A C 
6. OG A C 
7 . E C I  
8 . E C I  
9 . E C I  
10. E C I 
11. E C I 
12. E C I 
13. OG A E 
14. I E C  
15. E E D 
16. E C I 
17. E C I 
18. OG A E 
19. I C E  
20. E E D 
21. OG A E 

ITEM KEY 

Yellow Card Green Card 

Item PT CT PF 
No. 

Item PT CT PF No. 

Key: C = Overcaution; D = Discrimination; I = Inference; 

OG = Overgeneralization; A.= Accurate; E = Error 



SELECTED BIBLIOGRAPHY 

Adorno, T .  W . ,  F renkel -Brunswik,  E . ,  Levinson,  D.  J . ,  and 
S a n f o r d ,  R .  N .  The A u t h o r i t a r i a n  P e r s o n a l i t y .  New York: 
Harper  & Row, 1950. 

Ausubel ,  D .  P. "An E v a l u a t i o n  Of The Concep tua l  Schemes Ap- 
p r o a c h  To S c i e n c e  Cur r i cu lum Development." J o u r n a l  o f  
R e s e a r c h  i n  S c i e n c e  T e a c h i n g  3 (1970) :258.  

. E d u c a t i o n a l  P s y c h o l o g y ,  A C o g n i t i v e  V iew.  New York: 
H o l t  Rinehard  & Winston,  1968. 

B i e h l e r ,  R. F. P s y c h o l o g y  A p p l i e d  To T e a c h i n g .  Boston:  
Houghton M i f f l i n  Co., 1971. 

B i l l s ,  F. L. "The Development Of D i v e r g e n t  Th ink ing  A s  A Func- 
t i o n  Of I n q u i r y  T r a i n i n g . ' '  D i s s e r t a t i o n  A b s t r a c t s ,  
Utah S t a t e  U n i v e r s i t y ,  1970.  

B i r c h ,  D . ,  McKeown, R. J . ,  and Weitzman, D.  A s i a .  San Fran-  I 

c i s c o :  F i e l d  E d u c a t i o n a l  P u b l i c a t i o n s ,  1969. ! 
! 

B u r t ,  C. " C r i t i c a l  N o t i c e  o f  ' C r e a t i v i t y  and I n t e l l i g e n c e '  by 
G e t z e l s  and Jackson . "  B r i t i s h  J o u r n a l  o f  Educat ionaZ 
PsychoZogy 32 (1962) :292-98. 

B u t c h e r ,  H .  J. Human I n t e l l i g e n c e :  I t s '  N a t u r e  and A s s e s s -  
m e n t .  London: Methuen & Co., 1968. 

B u t t s ,  David P. "The E v a l u a t i o n  Of Problem S o l v i n g  i n  S c i e n c e . "  
J o u r n a l  o f  R e s e a r c h  i n  S c i e n c e  T e a c h i n g  2  (1964) :116-22. 

B u t t s ,  David P. and J o n e s ,  Howard L. " I n q u i r y  T r a i n i n g  and 
Problem S o l v i n g  i n  Elementary  Schoo l  C h i l d r e n . "  J o u r n a l  
of R e s e a r c h  i n  S c i e n c e  T e a c h i n g  4 (1966):21-27. 

C l a r k ,  B. M. "An Experiment  I n  C u l t i v a t i n g  C r e a t i v e  Thinking 
A b i l i t i e s  I n  The Classroom." D i s s e r t a t i o n  A b s t r a c t s ,  
Iowa S t a t e  U n i v e r s i t y ,  1968. 

C o s t a ,  A.  L a v a r o n i ,  C . ,  and Newton, F. I n q u i r y  Deve lopment  
E x t e n s i o n  S e r v i c e ,  U n i t  I I .  Chicago:  S c i e n c e  Research  
A s s o c i a t e s ,  1967. 



Campbell, D. T. and Stanley, J. C. E x p e r i m e n t a l  and Q u a s i -  
E x p e r i m e n t a l  D e s i g n s  For R e s e a r c h .  Chicago: Rand 
McNally College Publishing Co., 1973. 

Crockenberg, S. "Creativity Tests: A Boon or Boondoggle For 
Education?" Rev i ew  o f  E d u c a t i o n a l  R e s e a r c h  3 (1972): 
27-45. 

Cronback, L. J. "Intelligence? Creativity? A Parsimonious Re- 
Interpretation of the Wallace-Kogan Data." Amer ican  
E d u c a t i o n a l  R e s e a r c h  J o u r n a l  7 (1970):351-57. 

CeMille, R. and Merrifield, P. R. "Review of 'Creativity and 
Intelligence1 by Getzels and Jackson." E d u c a t i o n a l  Psy-  
c h o l o g y  22 (1962) :803-8. 

Dentler, R. A. and Mackler, B. "Originality: Some Social and 
Personal Determinants." B e h a v i o r a l  S c i e n c e  9 (1964): 
1-7. 

Dewey, J. Democracy and E d u c a t i o n .  New York: Macmillan, 1916. 

Frenkel-Brunswik, E. "Intolerance of Ambiguity As An Emo- 
tional and Perceptual Variable." J o u r n a l  o f  P e r s o n a l i t y  
18 (1949) : 108-43. 

Getzels, J. W. and Jackson, P. W. C r e a t i v i t y  and I n t e l l i g e n c e .  
New York: John Wiley & Sons, 1962. 

Guilford, J. P. "Creativity." Amer i can  P s y c h o l o g i s t  5 (1950): 
444-51. 

. "Three Faces of Intellect." Amer ican  P s y c h o l o g i s t  
4 (1959) : 468-79. 

Holland, J. L. "Some Linitations of Teacher Ratings As Pre- 
dictors of Creativity." J o u r n a l  o f  E d u c a t i o n a l  Psy-  
c h o l o g y  50 (1959) : 219-23. 

Jones, W. W. "An Investigation Of The Effect Of Acknowledging 
Successful Autonomous Giscovery By Seventh Grade Stu- 
dents Exposed To The Inquiry Development Program." Dis- 
sertation Abstracts, University of Northern Colorado, 
1972. 

Joyce, B. and Weil, M. Models  o f  T e a c h i n g .  Englewood Cliffs, 
N.J.: Prentice-Hall, 1972. 

Kneller, G. F. The A r t  and S c i e n c e  o f  C r e a t i v i t y .  New York: 
Holt Rinehart & Winston, 1965. 



M a c k l e r ,  B. a n d  S h o n t z ,  F. C. " L i f e  S t y l e  a n d  C r e a t i v i t y :  An 
E m p i r i c a l  I n v e s t i g a t i o n . "  Perceptual and Motor S k i l l s  
20 ( 1 9 6 5 )  :873-98.  

M a c k l e r ,  B. and  S p o t t s ,  J. " C h a r a c t e r i s t i c s  o f  R e s p o n s e s  To 
T e s t s  O f  C r e a t i v i t y :  A Second  Look."  P e r c e p t u a l  and 
Motor  S k i l l s  2 1  (1965 )  :595-99.  

P a r n e s ,  S.  J .  a n d  B r u n e l l e ,  E .  A.  "The L i t e r a t u r e  o f  C rea -  
t i v i t y :  P a r t  I ." J o u r n a l  o f  C r e a t i v e  B e h a v i o r  1 (1967)  : 
52-109. 

Rhodes ,  M. "An A n a l y s i s  o f  C r e a t i v i t y . "  Phi  D e l t a  Kappan 42 
( A p r i l  1 9 6 1 )  : 307. 

Rokeach ,  M. The  Open and C l o s e d  Mind.  N e w  York: B a s i c  Books,  
1 9 6 0 .  

S c h l e n k e r ,  G .  "The E f f e c t s  Of An I n q u i r y  Deve lopment  P rog ram 
o n  E l e m e n t a r y  S c h o o l  C h i l d r e n ' s  S c i e n c e  L e a r n i n g s . "  
D i s s e r t a t i o n  A b s t r a c t s ,  New York U n i v e r s i t y ,  1970 .  

Spea rman ,  C. E.  The  N a t u r e  o f  I n t e l l i g e n c e  and t h e  P r i n c i p l e s  
o f  C o g n i t i o n .  London: M a c m i l l a n  & Co. ,  1923 .  

Suchman, J .  R.  "A Model F o r  The Language  o f  E d u c a t i o n . "  The  
I n s t r u c t o r  76 ,  n o .  1 (1966)  : 3 3 ,  92 ,  94.  

. " A c t i o n ,  C o n t r o l  a n d  I n t a k e . "  The I n s t r u c t o r  76 ,  
no. 2  ( 1 9 6 6 ) : 2 9 ,  78.  

. " F u n c t i o n s  o f  S t o r a g e . "  The  I n s t r u c t o r  76 ,  no .  3 
(1966 )  : 27 ,  66.  

. " I n q u i r y  T r a i n i n g :  B u i l d i n g  S k i l l s  F o r  Autonomous 
D i s c o v e r y .  " M e r r i l l - P a l m e r  Q u a r t e r l y  7  (1961 )  : l47-71 .  

. " M o t i v a t i o n . "  The  I n s t r u c t o r  7 6 ,  no.  4  ( 1 9 6 6 ) : 2 3 ,  
1 2 5  .' 

. The E l e m e n t a r y  S c h o o l  T r a i n i n g  Program. Wash ing ton ,  
D . C . :  E R I C  Document R e p r o d u c t i o n  S e r v i c e ,  ED 003530,  
1962 .  

T a y l o r ,  C .  W.  " Q u e s t i o n i n g  a n d  C r e a t i n g :  A Model F o r  C u r r i c u -  
lum Reform."  The  J o u r n a l  Of C r e a t i v e  B e h a v i o u r  1 
( W i n t e r  1 9 6 7 )  : 22-33. 

T o r r a n c e ,  E. P .  "Can W e  T e a c h  C h i l d r e n  To T h i n k  C r e a t i v e l y ? "  I 



The J o u r n a l  o f  C r e a t i v e  B e h a v i o r  6  ( S e c o n d  Q u a r t e r  1 9 7 2 ) :  
114-46.  

T o r r a n c e ,  E.  P. C r e a t i v e  L e a r n i n g  and T e a c h i n g .  New York:  
Dodd Mead, 1 9 7 0 .  

. " C u r i o s i t y  o f  G i f t e d  a n d  P e r f o r m a n c e  o n  Timed a n d  
Unt imed  T e s t s  o f  C r e a t i v i t y . "  G i f t e d  C h i l d  Q u a r t e r l y  
(Autumn 1 9 6 9 )  : 155-58 .  

. G u i d i n g  C r e a t i v e  T a l e n t .  Englewood C l i f f s ,  N .  J .  : 
P r e n t i c e - H a l l ,  1 9 6 2 .  

. T o r r a n c e  T e s t s  o f  C r e a t i v e  T h i n k i n g ,  D i r e c t i o n s  
Manual and S c o r i n g  G u i d e .  P r i n c e t o n ,  N . J . :  P e r s o n n e l  
P r e s s ,  1 9 6 6 .  

. T o r r a n c e  T e s t s  o f  C r e a t i v e  T h i n k i n g  Norms-Technica l  
Manual.  P r i n c e t o n ,  N . J . :  P e r s o n n e l  P r e s s ,  1 9 6 6 .  

. "Toward t h e  More Human E d u c a t i o n  o f  G i f t e d  C h i l d r e n . "  
G i f t e d  C h i l d  Q u a r t e r l y  7 ( 1 9 6 3 )  :135-45.  

V e r n o n ,  P .  E .  " C r e a t i v i t y  a n d  I n t e l l i g e n c e . "  E d u c a t i o n a l  Re- 
s e a r c h  9  ( 1 9 6 4 )  :163-69.  

W a l l a c h ,  M. A.  a n d  Kogan,  N.  Modes o f  T h i n k i n g  i n  Young C h i l -  
d r e n .  New York:  H o l t ,  ~ i n e h a r t  & W i n s t o n ,  1 9 6 5 .  

Yamamoto, K .  " C r e a t i v e  T h i n k i n g :  Some T h o u g h t s  On R e s e a r c h . "  
E x c e p t i o n a l  C h i l d r e n  30 ( 1 9 6 4 ) : 4 0 3 - 1 0 .  


