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ABSTRACT 

Ch i ld ren ' s  p l a y ,  as observed  i n  t h i s  s t udy ,  c a n  be  d i v i d e d  i n t o  

two c a t e g o r i e s - -  e x p l o r a t o r y  behavior  and l u d i c  behavior .  Explora tory  

behavior  o c c u r s  when t h e  c h i l d  a s k s  "What c a n  t h i s  o b j e c t  d o ? "  Such  

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

a c q u i s i t i o n  o f  i n fo rma t ion .  Ludic  behavior ,  i n  c o n t r a s t ,  i s  seen  a s  a 

t i m e  d u r i n g  wh ich  t h e r e  i s  a  t e m p o r a r y  s u s p e n s i o n  o f  i n f o r m a t i o n  

processing.  Prev ious  s t u d i e s  have d e s c r i b e d  i n i t i a l  c o n t a c t  w i t h  a 

novel o b j e c t  a s  be ing  predominant ly  explora . tory.  

Direct i n s t r u c t i o n  i s  c h a r a c t e r i z e d  a s  academica l ly  f o c u s s e d  and  

t e a c h e r - c e n t e r e d ,  p r o v i d i n g  l i t t l e  s t u d e n t  cho ice  of a c t i v i t y ,  and 

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

f e e d b a c k .  The purpose of  t h i s  s t udy  was t o  compare t h e  e f f e c t i v e n e s s  

of  play and d i r e c t  i n s t r u c t i o n  on problem s o l v i n g  i n  young c h i l d r e n .  

Two h y p o t h e s e s  were t e s t e d .  It was pr .edicted t h a t  p a r t i c i p a n t s  

who r ece ived  d i r e c t  i n s t r u c t i o n  would  o u t p e r f o r m  t h o s e  who p l a y e d .  

S e c o n d l y ,  i t  was p r e d i c t e d  t h a t  t h o s e  who p l a y e d  would  be  more 

s u c c e s s f u l  t han  t h o s e  who r e c e i v e d  no t r ea tmen t .  

T h r e e  t r e a t m e n t  c o n d i t i o n s  and a  c o n t r o l  were used. One group 

p layed  w i t h  t h e  m a t e r i a l s  u s e d  i n  t h e  t e s t  t a s k .  A s e c o n d  g r o u p  

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

c h i l d r e n ' s  a t t e n t i o n  on t h e  p r i n c i p l e s  involved  i n  t h e  s o l u t i o n  of  t h e  

iii 



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

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

m a t e r i a l s  of  t h e  task.  The c h i l d r e n  i n  t h e  c o n t r o l  group were read a 

s t o r y .  A l l  p a r t i c i p a n t s  (mean a g e  f o u r  y e a r s  n i n e  m o n t h s )  w e r e  

i n d i v i d u a l l y  p r e t e s t e d  on t h e  p rob lem t a s k  and only  those  who were 

unsucces s fu l  became p a r t  of  t h e  expe r imen ta l  sample. The p r e t e s t  was 

f o l l o w e d  i m m e d i a t e l y  by t r ea tmen t  and t h e  p o s t t e s t .  Three dependent 

v a r i a b l e s  (whether  o r  no t  t h e  p a r t i c i p a n t  so lved  t h e  problem, t h e  t i m e  

t o  s o l u t i o n  and t h e  number o f  h i n t s  r e q u i r e d )  were recorded and t h e  

r e s u l t i n g  d a t a  analyzed.  

The h y p o t h e s i s  t h a t  d i r e c t  i n s t r u c t i o n  would p roduce  g r e a t e r  

t r ea tmen t  effects than p lay  was suppor ted .  The h y p o t h e s i s  t h a t  p l a y  

would improve performance was n o t  suppor ted .  

An impor t an t  e d u c a t i o n a l  i m p l i c a t i o n  d e r i v e d  f rom t h i s  s t u d y  i s  . 

t h a t  q u a l i t y  d i r e c t  i n s t r u c t i o n  which p rov ides  a c c u r a t e  and immediate 

feedback focussed  on s p e c i f i c  l e a r n i n g  o b j e c t i v e s  is  more e f f e c t i v e  i n  

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

s t r u c t u r e d  p l ay  exper iences .  
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CHAPTER ONE 

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

The Problem 

This  s tudy  examines t h e  e f f e c t s  o f  p l a y  and d i r e c t  i n s t r u c t i o n  on 

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

t y p e s  o f  p r i o r  e x p e r i e n c e  a n d  s p e c i f i c  l e a r n i n g  ou tcomes  w i t h  

preschool  c h i l d r e n  h a s  been examined i n  numerous s t u d i e s  i n  t h e  p a s t .  

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

environment f o r  young c h i l d r e n  i s  o f  g r e a t .  c o n c e r n  t o  t e a c h e r s  and 

c u r r i c u l u m  p lanne r s  i n  preschool  and k i n d e r g a r t e n  programs. There is 

a  l ongs t and ing  con t rove r sy  between those  who view uns t ruc tu red  p lay  a s  

t h e  most  i m p o r t a n t  a c t i v i t y  i n  e a r l y  ch i ldhood educa t iona l  programs, 

and o t h e r s  who b e l i e v e  t h a t  d i r e c t  i n s t r u c t i o n  i s  t h e  mos t  e f f e c t i v e  

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

c h i l d r e n  o f  any age. 

T h e r e  are  many f a c t o r s  which c o n t r i b u t e  t o  t h e  r e s o l u t i o n  of  t h e  

problem o f  how t o  provide  an e f f e c t i v e  l e a r n i n g  e n v i r o n m e n t  f o r  f o u r  

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

outcomes are measured and t h e  h i s t o r i c a l  deve lopment  o f  p rog rams  f o r  

young c h i l d r e n .  Those r e s p o n s i b l e  f o r  d e s i g n i n g  t h a t  environment and 

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

a l s o  i n f luenced  by va r ious  t h e o r i e s  of p l a y  and t h e  empi r i ca l  evidence 

which s u p p o r t s  t h e s e  t h e o r i e s .  The v a l u e  of p l ay  a s  an i n s t r u c t i o n a l  



a c t i v i t y  i s  n o t  known. Whi l e  some t h i n k  i t  i s  t h e  c h i l d ' s  way o f  

n l e a r n i n g  t o  l e a r n n  ( S c a r f e ,  1 9 6 6 )  and  o t h e r s  h o l d  i t  t o  b e  t h e  

e s s e n t i a l  c o r e  of programs f o r  young c h i l d r e n ,  few s t u d i e s  have shown 

i t  t o  produce measurable  l e a r n i n g  outcomes. 

I t  seems o b v i o u s  t h a t  i f  a  t e a c h e r  h a s  a  s p e c i f i c  p i e c e  o f  

in format ion  o r  s k i l l  t o  t each ,  t h e  most e f f i c i e n t  method i s  t o  s i m p l y  

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

curr iculum deve lope r s  are r e t i c e n t  t o  deve lop  programs which emphasize 

t e a c h e r  c e n t e r e d  d i r e c t  i n s t r u c t i o n  methods, o r  even i n c o r p o r a t e  such 

methods a s  an impor tan t  component o f  t h e i r  p rog rams .  T h i s  s t u d y  i s  

d e s i g n e d  t o  p r o v i d e  e m p i r i c a l  e v i d e n c e  r e l e v a n t  t o  t h e  con t rove r sy  

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

b e t w e e n  t w o  d i s t i n c t l y  d i f f e r e n t  t y p e s  o f  p r i o r  e x p e r i e n c e  and  

c h i l d r e n ' s  a b i l i t y  t o  s o l v e  problems. 

W h i l e  t h e  f o c u s  i s  on v a r i a t i o n s  i n  e x p e r i e n c e  wh ich  may b e  

viewed s imply as p l ay  and non-play, a  continuum which  s t r e t c h e s  f r o m  

one t o  t h e  o t h e r  can be observed i n  t h e  t r e a t m e n t s  of t h e  exper imenta l  

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

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

l e a r n i n g  which occurs .  The f a c t o r s  which are hypothesized as r e l e v a n t  

are : 

1.  whether o r  n o t  t h e  c h i l d  a c t u a l l y  handles  t h e  m a t e r i a l s  

used l a te r  i n  t h e  problem s o l v i n g  t a s k ;  

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



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

t r a i n i n g  t a k e s  ; 

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

e x p e r i m e n t a l  p l a y  t h i n g  (toy) a f f e c t s  p e r f o r m a n c e  o n  a  

problem s o l v i n g  t a s k .  



CHAPTER TWO 

Review o f  Rela ted  L i t e r a t u r e  

The f i rs t  s e c t i o n  on  t h i s  review is d iv ided  i n t o  two p a r t s .  I n  

t h e  first p a r t ,  t h e  problem of  d e f i n i n g  p lay  is c o n s i d e r e d .  I n  p a r t  

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

P i age t ,  Bruner,  Ber lyne ,  Sutton-Smith,  Vandenberg and  H u t t .  T h i s  i s  

f o l l o w e d  by a s e c t i o n  which d e s c r i b e s  i n  d e t a i l  t h e  methodologies  and 

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

. . nn Plav 

B e f o r e  o u t l i n i n g  t h e  v a r i o u s  t h e o r i e s  which a t t empt  t o  e x p l a i n  

t h e  r o l e  of  p lay  i n  development and l e a r n i n g ,  i t  is e s s e n t i a l  t h a t  t h e  . 

term be def ined .  Vandenberg (1978) a t t e m p t s  t o  a c h i e v e  t h i s  d i f f i c u l t  

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

a r i s e s  from its a p p l i c a t i o n  t o  a number of d i v e r s e  a c t i v i t i e s  a c r o s s  a 

wide  r a n g e  o f  a g e s  and  s p e c i e s n  ( p .  725). He s u g g e s t s  t h a t  t h e  

c a t e g o r y  o f  behav io r s  c a l l e d  p l a y  be subdiv ided ,  and t h a t  t h e  p l a y  o f  

Presymbolic organisms be cons idered  a s  a c a t e g o r y  s e p a r a t e  f r o m  t h a t  

of symbolic animals .  He p o i n t s  o u t  t h a t  pure ly  b e h a v i o r a l  d e f i n i t i o n s  

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

o r g a n i s m s )  and t h a t  once symbolic  a b i l i t i e s  are p r e s e n t ,  p l a y  must be 

redef ined.  Most d e f i n i t i o n s  do seem t o  l is t  c h a r a c t e r i s t i c s ,  b l e n d  



b e h a v i o r a l  d e s c r i p t i o n s  w i th  m e n t a l i s t i c  o n e s ,  and f u r t h e r  subdiv ide  

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

c a t e g o r i e s .  

C h a r a c t e r i s t i c s  o f  ~ l a v ,  H u t t  ( 1 9 7 1 ,  p. 234)  l i s t s  t h r e e  

d e f i n i n g  c h a r a c t e r i s t i c s  of  p lay :  

1 .  It c a r r i e s  an emotional  e lement  o f  p l e a s u r e .  

2. It i s  c h a r a c t e r i s t i c  o f  t h e  immature a n i m a l  r a t h e r  t h a n  t h e  

a d u l t .  

3. It d i f f e r s  from non-playful r e s p o n s e s  i n  having no r e l a t i v e l y  

immediate b i o l o g i c a l  r e s u l t .  

Weisler and McCall (1976) ,  i n  s e p a r a t i n g  e x p l o r a t i o n  and p l ay ,  as 

is o f t e n  done i n  t h e  l i t e r a t u r e ,  add t h a t  "p lay  c o n s i s t s  o f  b e h a v i o r s  

and behav io ra l  sequences t h a t  appear  t o  be i n t r i n s i c a l l y  motivated and 

appa ren t ly  performed f o r  t h e i r  own sake ,  and t h a t  are c o n d u c t e d  w i t h  . 

r e l a t i v e  r e l a x a t i o n  and  p o s i t i v e  e f f e c t n  ( p .  4 9 4 ) .  They go  on t o  

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

behavior.  

F i r s t ,  t h e  c o n t e n t  o f  t h e  p lay  v a r i e s  c o n s i d e r a b l y  from c h i l d  t o  

c h i l d  and a c r o s s  s i t u a t i o n s .  Second, Weisler and McCall emphasize, a s  

d o e s  H u t t ,  t h a t  p lay  behavior  is  performed f o r  its own sake ,  and t h a t  

t h e  p lay ing  organism i s  no t  governed by a p p e t i t i v e  d r i v e s  o r  e x t r i n s i c  

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

o r i e n t a t i o n ,  g o a l ,  o r  purpose,  he  is s a i d  t o  be  p lay ing .  T h i r d ,  p l a y  

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



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

F o u r t h ,  p l a y  i s  c h a r a c t e r i z e d  by p l e a s u r e .  A l t h o u g h  t h i s  l a s t  

c h a r a c t e r i s t i c  i s  m e n t i o n e d  by a number o f  a u t h o r s ,  i t  i s  one t h a t  

t o  be examined c r i t i c a l l y .  Ch i ld ren  who presumably a r e  p l a y i n g  

do  n o t  a l w a y s  show p l e a s u r e .  Some p lay  i n v o l v e s  concer ted  p h y s i c a l  

e f f o r t  (c l imbing  a  l a d d e r  o r  a  playground s l i d e ,  f o r  e x a m p l e ) .  Even 

f r u s t r a t i o n  and d isappoin tment  are observed as a  c a r e f u l l y  b u i l t  b lock 

tower f a l l s  down. Th i s  is n o t  t o  say  t h a t  p l ay  i s  n o t  o f t e n  f u n ,  i t  

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

observed. 

To d e f i n e  p l a y  s t i l l  f u r t h e r ,  i n  t h i s  c a s e  e m p h a s i z i n g  t h e  

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

P i a g e t ' s  e x p l a n a t i o n s  a r e  c o n s i d e r e d  n e x t .  A c c o r d i n g  t o  P i a g e t  

( 1 9 6 2 1 ,  " p l a y  b e g i n s  a s  s o o n  a s  t h e r e  i s  a p r e d o m i n a n c e  o f  

a s s i m i l a t i o n .  " H e  l ists t h e  fo l l owing  s i x  c r i t e r i a .  Play is: an end , 

i n  i t se l f ,  spontaneous ,  engaged i n  f o r  p l e a s u r e ,  d e v o i d  o f  o r g a n i z e d  

s t r u c t u r e ,  free from c o n f l i c t s ,  and c h a r a c t e r i z e d  by over-motivat ion.  

The meaning of  t h i s  l a s t  term i s  n o t  c l e a r .  A s  P i a g e t  p rov ides  one o f  

t h e  most e x t e n s i v e  t h e o r e t i c a l  a n a l y s e s  o f  p l ay ,  i t  is d i f f i c u l t  t o  

s e p a r a t e  h i s  a t t e m p t s  t o  d e f i n e  t h e  concept  from t h e  t heo ry  whereby he  

o u t l i n e s  i t s  mechanism and f u n c t i o n .  The l a t t e r  w i l l  be desc r ibed  i n  

d e t a i l  i n  t h e  next  s e c t i o n .  

S y l v a ,  B r u n e r  and  Genova ( 1976) o u t l i n e  f i v e  c h a r a c t e r i s t i c s  o f  

play. 



During p l ay ,  means o r  p r o c e s s  dominate ends o r  product.  

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

bo r rowed  f rom non p l a y  modes i n  u n u s u a l  s e q u e n c e s .  

Th i s  can occur  because t h e  p l a y e r  i s  no t  goa l  o r i e n t e d .  

P l a y  o c c u r s  i n  a  s i m u l a t i v e  mode, and is t h e r e f o r e  a  

s o r t  o f  r e h e a r s a l  where t h e  c h i l d  c a n  be  unconce rned  

about  f a i l u r e .  

Play a f f o r d s  a  moratorium on f r u s t r a t i o n .  

P l a y  f a c i l i t a t e s  a  s t a t e  o f  f r e e  a t t e n t i o n ,  a n  

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

t h i n g s  and even t s .  

P l a y  i s  s e l f - i n i t i a t e d ,  v o l u n t a r y ,  and o c c u r s  when t h e  

p l a y e r  i s  #free from env i ronmen ta l  t h r e a t s  and u r g e n t  

needs.  (p .  244) 

G e h l b a c h  (1975)  p rov ides  y e t  a n o t h e r  d e f i n i t i o n  o f  p lay ,  i n  t h i s  

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

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

c h a r a c t e r i z e d  b e h a v i o r a l l y ,  a r e  t h a t  i t  i s  ( 1 )  v o l u n t a r y ,  ( 2 )  s e l f  

c e n t e r e d ,  ( 3 )  p u r p o s i v e  ( w i t h  e i t h e r  p r o c e s s  o r  product  o b j e c t i v e s )  

and ( 4 )  c a s u a l  ( n o t  e s s e n t i a l  t o  s u r v i v a l ) .  H e  c o n t i n u e s ,  "play i s  an  

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

environment which is a )  independent  of a u t h o r i t a t i v e  d i r e c t i v e s  f rom 

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

b i o l o g i c a l  needs  o r  t o  t h e  achievement o f  goals beyond t h e  i n t e r a c t i o n  



i t s e l f  ( 1982 ,  p.  4). C e h l b a c h  ( 1980)  f u r t h e r  s u b d i v i d e s  p l a y ,  

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

t h e o r e t i c a l  e x p l a n a t i o n  o f  how p l ay  r e l a t e s  t o  development, bo th  of 

which w i l l  be d i s c u s s e d  below. He s u g g e s t s  t h a t  a n e g a t i v e  d e f i n i t i o n  

(wha t  p l a y  is n o t )  b e  combined w i t h  B i j o u t s  ( 1976) c h a r a c t e r i z a t i o n ,  

which s imply s t a t e s  t h a t :  "Play i s  any a c t i v i t y  of a  c h i l d  when h e  o r  

someone else s a y s  he is p l ay ingw (p. 28). 

For t h e  purposes  o f  t h i s  s t u d y ,  B i  j o u t s  d e f i n i t i o n  i s  t h e  mos t  

s u i t a b l e .  The c h i l d r e n  were t o l d  t o  " p l a y n .  I t  c a n  t h e r e f o r e  be 

assumed t h a t  t h e  a c t i v i t i e s  t h e y  engaged  i n  were t h o s e  which  t h e y  

t h e m s e l v e s  would c a l l  p lay .  A l a y  obse rve r  o f  t h e  v ideo  t a p e s  o f  t h e  

c h i l d r e n ' s  a c t i v i t i e s  would l i k e l y  c l a s s i f y  them as play.  

The v a r i o u s  l ists of c h a r a c t e r i s t i c s  g i v e n  above can be e a s i l y  

app l i ed  t o  t h e  b e h a v i o r  o b s e r v e d  i n  t h i s  s t u d y ,  w i t h  o n e  p o s s i b l e  

e x c e p t i o n .  Most l ists d e s c r i b e  t h e  a c t i v i t y  as vo lun ta ry .  I n  t h i s  

expe r imen t  t h e  e x p e r i m e n t o r  p l a y e d  a r o l e  i n i t i a t i n g  t h e  c h i l d ' s  

i n t e r a c t i o n s  w i t h  t h e  materials. The l e n g t h  o f  t h e  i n t e r a c t i o n  was 

however c o n t r o l l e d  by t h e  c h i l d .  F u r t h e r  c o n s i d e r a t i o n  o f  wh ich  

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

d i s cus s ion  chap te r .  

T V D ~ S  o f  slav, V a r i o u s  a u t h o r s  h a v e  a t t e m p t e d  t o  d i v i d e  t h e  

ca tegory  o f  behav io r s  termed p l a y  i n t o  s m a l l e r  more d e f i n a b l e  u n i t s ,  

a n d ,  a s  w e l l ,  t o  f i t  p l a y  i n t o  broader  c l a s s i f i c a t i o n  schemes which 

i n c l u d e  o t h e r  t y p e s  o f  b e h a v i o r  ( B e r l y n e ,  1 9 6 0 ;  F l a v e l l ,  1 9 7 7 ;  



~ e h l b a c h ,  1975; Hu t t ,  1971 ; P i a g e t ,  1962; Vandenberg, 1978).  Berlyne 

(1960) h a s  developed a  h i e r a r c h y  where t h e  most i n c l u s i v e  c a t e g o r y  i s  

termed l u d i c  behavior .  I n  t h i s  ca t ego ry  he i n c l u d e s  any behavior  t h a t  

does n o t  have a  c l e a r l y  r e c o g n i z a b l e  b i o l o g i c a l  f u n c t i o n .  Whi l e  t h i s  

sounds  l i k e  one  of t h e  mos t  f r e q u e n t l y  mentioned c h a r a c t e r i s t i c s  of 

play,  Ber lyne  (1969) ,  a f t e r  l e n g t h y  d i s c u s s i o n  of t h e  v a r i o u s  meanings 

t h a t  have been ass igned  t o  p l ay ,  d i s m i s s e s  t h e  term "playm a 1  t o g e t h e r ,  

a s  he feels i t  is o f  l i t t l e  p r a c t i c a l  va lue  t o  p s y c h o l o g y .  I n s t e a d ,  

h e  p r e f e r s  t o  t a l k  about  e x p l o r a t o r y  behavior  which he d i s t i n g u i s h e s  

from e p i s t e m i c  r e sponses ,  o r  t h o s e  r e sponses  t h r o u g h  which  knowledge  

i s  a c q u i r e d .  Yet, h e  d o e s  n o t  e x p l i c i t l y  contend  t h a t  knowledge is 

Jl(rt a c q u i r e d  by t h e  e x p l o r i n g  o r g a n i s m .  H e  d e s c r i b e s  e x p l o r a t o r y  

b e h a v i o r  as any response which p rov ides  t h e  organism wi th  i n fo rma t ion  

from t h e  e n v i r o n m e n t  wh ich  was  n o t  p r e v i o u s l y  a v a i l a b l e .  T h i s  i s  

a c c o m p l i s h e d  by a l t e r i n g  o r  changing t h e  s t i m u l u s  f i e l d .  It is c l e a r  

t h a t  l e a r n i n g  does  occur  du r ing  e x p l o r a t i o n .  H i s  e a r l i e r  work  ( 1 960 ) 

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

The c o n f u s i o n  a r i ses  f rom t h e  f a c t  t h a t  i t  is u n c l e a r  w h e t h e r  h e  

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

Hutt  (1979) a t t e m p t s  t o  r e s o l v e  t h e  problem by i n c l u d i n g  e x p l o r a t i o n  

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

emphasises t h a t  e x p l o r a t o r y  behavoi rs  c a n  be c a r r i e d  o u t  i n  a l u d i c  

mode. 

B e r l y n e ' s  taxonomy con t inues  w i t h  t h e  s u b d i v i s i o n  o f  e x p l o r a t o r y  



b e h a v i o r  i n  f o u r  d i s t i n c t l y  d i f f e r e n t  ways. F i r s t ,  i f  one focuses  on 

t h e  n a t u r e  of t h e  r e s p o n s e s  e x h i b i t e d  b y  t h e  o r g a n i s m ,  t h r e e  

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

responses  and i n v e s t i g a t o r y  r e sponses .  O r i e n t i n g  r e sponses  a r e  t h o s e  

which change  t h e  p o s i t i o n  o r  s t a t e  of  t h e  s ense  o rgans  which r e c e i v e  

t he  s t i m u l i .  Locomotor  r e s p o n s e s  are t h o s e  by  wh ich  t h e  o r g a n i s m  

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

I n v e s t i g a t o r y  r e s p o n s e s  a r e  t h o s e  d u r i n g  w h i c h  t h e  o r g a n i s m  

manipulates  o r  o the rwi se  a l ters  e x t e r n a l  o b j e c t s .  

B e r l y n e l s  remaining d i s t i n c t i o n s  c u t  a c r o s s  t h e  above c a t e g o r i e s .  

The s e c o n d  d i v i d e s  e x p l o r a t o r y  r e s p o n s e s  i n t o  t h o s e  wh ich  a r e  

e x t r i n s i c a l l y  mot iva ted ,  and those  which are i n t r i n s i c a l l y  m o t i v a t e d .  

T h i r d l y ,  h e  s p e a k s  of s p e c i f i c  and  d i v e r s i v e  e x p l o r a t i o n .  If  t h e  

s t i m u l i  y i e l d  i n fo rma t ion  a b o u t  one  p a r t i c u l a r  e v e n t  o r  t h i n g ,  t h e  

response is termed s p e c i f i c  e x p l o r a t i o n .  If t h e  s t i m u l i  are from a 

wide range  of  s o u r c e s ,  and r e s p o n s e s  are made i n  an  e f f o r t  t o  r e l i e v e  

boredom, s e e k  e n t e r t a i n m e n t  o r  en joy  new expe r i ences ,  t h e  response  is  

termed d i v e r s i v e  e x p l o r a t i o n .  

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

exp lo ra t i on ,  o r  l ook ing  a t ,  from i n q u i s i t i v e  e x p l o r a t i o n ,  o r  l o o k i n g  

f o r .  I n  t h i s  l a s t  c a s e ,  t h e  d i s t i n c t i o n  made is between e x p l o r a t i o n  

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

r e c e p t o r s ,  and e x p l o r a t i o n  which changes t h e  s t i m u l u s  f i e l d  such t h a t  

new o b j e c t s  are in t roduced .  



S i n c e  t h e  work o f  H u t t  ( 1 9 7 1 )  b u i l d s  o n  t h a t  o f  Ber lyne ,  h e r  

c l a s s i f i c a t i o n  i s  d e s c r i b e d  n e x t .  L i k e  B e r l y n e ,  s h e  r e f e r s  t o  

s p e c i f i c  a n d  d i v e r s i v e  e x p l o r a t i o n .  S p e c i f i c  o r  i n v e s t i g a t i v e  

e x p l o r a t i o n  a s k s ,  "What does  t h i s  o b j e c t  do?"  A s  a r e s u l t ,  s p e c i f i c  

e x p l o r a t i o n  is  d e s c r i b e d  a s  s t i m u l u s  r e f e r e n t ,  and  in fo rma t ion  i s  

acqui red  a s  i t  occurs .  By c o n t r a s t ,  d i v e r s i v e  e x p l o r a t i o n  o r  p l a y  i s  

r e s p o n s e  r e f e r e n t  and occu r s  on ly  when t h e  c h i l d  feels s /he  knows t h e  

p r o p e r t i e s  o f  t h e  o b j e c t s  i n  a  known environment.  The q u e s t i o n  b e i n g  

a s k e d  i s ,  "What can I do wi th  t h i s  o b j e ~ t ? ~  I n t e r e s t i n g l y ,  she  c la ims  

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

p l a y ,  and s t a t e s  t h a t  "by b e i n g  r e p e t i t i v e ,  p l a y  is by d e f i n i t i o n  a 

h ighly  redundant  a c t i v i t y  and can a c t u a l l y  p reven t  l e a r n i n g n  (p. 246). 

H u t t  ls l a t e r  work ( 1 9 7 9 )  f u r t h e r  c l a r i f i e s  h e r  p o s i t i o n  on t h e  

r o l e  of  p l a y  i n  l e a r n i n g .  F igure  1  i l l u s t r a t e s  h e r  taxonomy. 
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(Adapted from Hu t t  1979, P. 177) 

F igu re  1. Hutt  l.s Taxonomy o f  P l ay  Behaviors .  



Hut t h a s  made " p l a y n  t h e  s u p e r o r d i n a t e  ca t ego ry  here .  However, 

she  l a t e r  s t a t e s  t h a t  s h e  when s h e  refers t o  p l a y  s h e  i s  r e f e r r i n g  t o  

l u d i c  b e h a v i o r .  "But s i n c e  l u d i c  re fers  as much t o  t h e  manner i n  

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

e p i s t e m i c  b e h a v i o r s  may a l s o  be performed i n  a l u d i c  mode." (p.  178) 

If p lay  must be l u d i c  perhaps  h e r  c l a s s i f i c a t i o n  should be r e d r a w n  a s  

i n  Figure 2. 
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F igu re  2. H u t t l s  Taxonomy - Revised 

Bijou (1976) d i v i d e s  p l a y  i n t o  t h e  f o l l o w i n g  f i v e  c a t e g o r i e s  i n  

an  a t t empt  a t  a f u n c t i o n a l ,  b e h a v i o r a l  a n a l y s i s  of t h e  a c t i v i t y :  

1. o r ien ta t ion-knowledge  p l a y  ( e x p l o r a t o r y  behav io r ) ;  

2. b e h a v i o r - d i f f e r e n t i a t i o n  p l a y  ( p r a c t i c e  of  s k i l l  p l a y ) ;  

3.  r e i n f o r c e m e n t - h e i g h t e n i n g  p l a y  ( r e p e t i t i o u s  behavior ,  

sense-p leasure  p l ay ,  e x e r c i s e  p l a y )  ; 

4. i m a g i n a t i v e  p l a y  ( f a n t a s y  p l a y ,  symbolic  p lay ,  make- 

b e l i e v e  p l ay ,  d r ama t i c  p l ay ,  day dreaming) ;  

5. p r o b l e m  s o l v i n g  p l a y  ( c o n s t r u c t i v e  p l a y  -- a d d i n g  

t o  a b i l i t i e s  and knowledge). 



E a c h  c a t e g o r y  i s  s e p a r a t e d  f r o m  t h e  o t h e r s  by t h e  dominan t  

b e h a v i o r a l  p r o c e s s  o r  mode i n v o l v e d  i n  t h e  p l a y  o b s e r v e d .  E a c h  

c a t e g o r y  c a n ,  a s  w e l l ,  b e  e i t h e r  s o l i t a r y  o r  s o c i a l .  He draws one 

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

d i s c r i m i n a t e s  f r e e  and s t r u c t u r e d  play.  H e  d e f i n e s  s t r u c t u r e d  p lay  as 

"the behavior  a  c h i l d  engages i n  when h e  is p re sen t ed  wi th  a  s i t u a t i o n  

i n  which s p a c e ,  m a t e r i a l s ,  sometimes o t h e r  c h i l d r e n ,  and e x p l i c i t  o r  

i m p l i c i t  i n s t r u c t i o n s  and guidance  are provided i n  o r d e r  f o r  him t o  

achieve some o b j e c t i v e n  (p. 33) .  If t h e  i n s t r u c t i o n  i s  simply "Playn, 

t h e  a c t i v i t y  is de f ined  a s  u n s t r u c t u r e d  o r  free play.  He p o i n t s  o u t ,  

however, t h a t  t h e  form of even free p l a y  is determined by such f a c t o r s  

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

persona l  h i s t o r y ,  and t h e  behavior  of  o t h e r s  i n  t h e  s e t t i n g .  

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

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

r e f e r s  t o  p r a c t i c e  p l ay ,  symbolic p l ay ,  and games w i t h  r u l e s .  Dur ing  

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

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

p l e a s u r e  ( p r a c t i c e  p l a y ) .  T h i s  is  f o l l o w e d ,  i n  t h e  preconceptual  

s t a g e ,  by symbo l i c  p l a y  wh ich  i n c l u d e s  make b e l i e v e ,  f a n t a s y ,  and 

imaginary games and p rog re s se s  through a number o f  phases.  Games wi th  

r u l e s  begin  a t  abou t  t h e  i n t u i t i v e  s t a g e ,  p r o g r e s s i n g  t h r o u g h  f o u r  

phases ,  and predominate d u r i n g  c o n c r e t e  ope ra t i ons .  

F l a v e l l  ( 1 9 7 7 )  d e s c r i b e s  P i a g e t ' s  c l a s s i f i c a t i o n  s c h e m e  i n  



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

i n t e l l i g e n c e  and i m i t a t i o n .  C o g n i t i v e  development  o c c u r s  th rough  

e q u i l i b r a t i o n ,  and t h e  compl imen ta ry  p r o c e s s e s  of  a s s i m i l a t i o n  and 

accoxrimodation. While these  two processes  are s a i d  t o  occur t o g e t h e r ,  

if a s s i m i l a t i o n  p r e d o m i n a t e s ,  t h e  c h i l d  is, according t o  F l a v e l l ' s  

i n t e r p r e t a t i o n  of Piaget ,  playing.  If a s s i m i l a t i o n  and accornmoda t i o n  

a r e  i n  b a l a n c e ,  t h e  form of c o g n i t i v e  func t ion ing  which i s  occurr ing  

is l a b e l l e d  adap t ive  i n t e l l i g e n c e .  I n t e r e s t i n g l y ,  F l a v e l l  i n c l u d e s  

e x p l o r a t o r y  b e h a v i o r  i n  t h i s  ca tegory ,  I m i t a t i o n  is a t  t h e  opposi te  

end of the  continuum from play, When t h e  c h i l d  is simply modelling o r  

copying t h e  behavior of someone else, accomodation predominates. 

Gehlbach (1980) d i f f e r e n t i a t e s  n a t u r a l  p lay ,  educat ional  play and 

i n s t r u c t i o n a l  play. H i s  d e f i n i t i o n  o f  n a t u r a l  play,  a s  s t a t e d  i n  the  

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

s e l f - c e n t e r e d  , p u r p o s i v e  and casual .  Educational  p lay  is con t ras ted  

with i n s t r u c t i o n a l  p lay  i n  t h a t  t h e  former guarantees  only oppor tun i ty  

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

1 earning. 

Sut ton-Smith  ( 7967) s e p a r a t e s  e x p l o r a t o r y  b e h a v i o r  and play,  

Pointing ou t  t h a t  whi le  both are i n t r i n s i c a l l y  motivated,  e x p l o r a t o r y  

b e h a v i o r  i s  l e s s  a c t i v e  and p r e c e d e s  p l a y  d e v e l o p m e n t a l l y .  H e  

describes play as d i f f e r e n t  from e x p l o r a t i o n  = i n  its g r e a t e r  emphas i s  

upon t h e  novel v a r i a t i o n  of  responses according t o  i n t e r n a l  c r i t e r i a ;  

play is an a c t i v i t y  accompanied by t h e  t r a d i t i o n a l  and often-mentioned 



a f f e c t i v e  accompaniments of p l a y f u l n e s s ,  fun  and t h e  enjoyment of t h e  

f o r  its own sake." (p.  363-364). 

Vandenbe rg  ( 1 9 7 8 b )  d i s c u s s e s  t y p e s  o f  p l ay  and t h e  p o s i t i o n  of 

play i n  t h e  broader  con tex t  of  behavior  g e n e r a l l y .  Like Sutton-Smith, 

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

ca tegory  t h a t  he  c a l l s  a p p l i c a t i o n .  H i s  model i n c l u d e s  a continuum on 

which p l a y  l i e s  be  tween  e x p l o r a t i o n  and a p p l i c a t i o n .  He p o s t u l a t e s  

t h a t  o n t o g e n e t i c  development i n  symbolic  organisms p r o g r e s s e s  t h r o u g h  

a p r o c e s s  w h e r e b y  e x p l o r a t i o n ,  p l a y ,  and  a p p l i c a t i o n  o c c u r  i n  

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

s o c i a l ,  s o l i t a r y  and o b j e c t  play. The first  two of t h e s e  a r e  similar 

t o  P a r t e n r s  ( 1932)  c l a s s i f i c a t i o n  of p l a y  a c t i v i t i e s  based  on t h e  

d e g r e e  o f  s o c i a l  i n t e r a c t i o n  which  o c c u r s .  Berlyne ( 1969) d e f i n e s  

f o u r  t y p e s  of p l a y  f r o m  P a r t e n f s  l i s t  -- s o l i t a r y ,  p a r a l l e l ,  

a s s o c i a t i v e  and c o - o p e r a t i v e .  Developmentally,  t h e s e  types  of  p lay  

seem t o  occu r  i n  t h e  o r d e r  l i s t e d .  - 
The p r e s e n t  s t u d y  i s  c o n c e r n e d  w i t h  t h e  e f f e c t s  o f  p l a y  o n  

l e a r n i n g .  Hence ,  t h e  f o l l o w i n g  e x a m i n a t i o n  o f  t h e  t h e o r e t i c a l  

l i t e r a t u r e  is l i m i t e d  t o  r e c e n t  t h e o r i e s  which a t t empt  t o  d e l i n e a t e  

t h e  r o l e  o f  p l a y  i n  c o g n i t i v e  g r o w t h  and  f u n c t i o n i n g .  Some o f  t h e  

c l a s s i c a l  t h e o r i e s  (Rousseau, F roebe l ,  Montessor i )  a t t e m p t  t o  exp la in  

t h e  r e l a t i o n s h i p  between t h e s e  v a r i a b l e s .  However,  t h e  t h e o r e t i c a l  



and empi r i ca l  work o f  t h e  l a s t  t e n  y e a r s  p rov ides  a  framework which is 

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

t h e o r e t i c a l  e x p l a n a t i o n s  o f  how c o g n i t i v e  g r o w t h  t a k e s  p l a c e  from 

those which d e s c r i b e  c o g n i t i v e  f u n c t i o n i n g .  It i n c l u d e s  t h e o r i s t s  

whose a p p r o a c h  i s  d e v e l o p m e n t a l  ( P i a g e  t , S u t  ton-Smi th)  , c o g n i t i v e  

(Vandenberg), and, b e h a v i o r a l  (Be r lyne ,  Bi jou ,  Gehlbach).  

P i a g e  t s d e v e l o p m e n t a l  t h e o r y  p r o v i d e s  a  d e t a i l e d  and complex 

exp lana t ion  o f  how c o g n i t i v e  growth t a k e s  p lace .  The q u e s t i o n  t o  be  

answered  h e r e  i s ,  "What e f f e c t ,  i f  any,  does p lay  have on c o g n i t i v e  

development?" According t o  Ginsberg and  Opper  ( 19691,  P i a g e t  c l a i m s  

t h a t  genuine l e a r n i n g  is exp la ined  by o r  based on development, n o t  t h e  

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

f a c t o r s ,  none  o f  wh ich  c a n  b e  s a i d  t o  encourage development wi thout  

due  c o n s i d e r a t i o n  b e i n g  g i v e n  t o  t h e  e f f ec t  o f  t h e  o t h e r s :  1 )  

m a t u r a t i o n ,  2) e x p e r i e n c e  o r  c o n t a c t  w i t h  o b j e c t s ,  3 )  s o c i a l  

t r ansmis s ion  ( i n s t r u c t i o n  and r e a d i n g )  and 4 )  e q u i l i b r a t i o n .  P i a g e t  

d e s c r i b e s  i n  d e t a i l  t h e  ways i n  which each  of  t h e s e  f a c t o r s  a c t s  t o  

i n f l u e n c e  deve lopmen t .  The f o u r t h  f a c t o r ,  e q u i l i b r a t i o n ,  i s  t h e  

P i age t i an  c o n s t r u c t  which e x p l a i n s  how development p rog re s se s  from one 

s t a g e  t o  t h e  nex t ,  and, as w e l l ,  one o f  t h e  p r o c e s s e s  t h r o u g h  which 

cogn i t i ve  f u n c t i o n i n g  is expla ined .  

F l a v e l l  ( 1 9 7 7 )  d e s c r i b e s  P i a g e t t s  model  a s  o n e  wh ich  "makes 

childhood c o g n i t i v e  growth a  l o g i c a l  ou tcome o f  r e p e a t e d  c o g n i t i v e  

f u n c t i o n i n g n  ( p .  11 1. H i s  e x p l a n a t i o n  f o c u s e s  on a s s i m i l a t i o n  and 



accommodation. H e  d e s c r i b e s  a  slow, s tep-by-s tep  procedure where t h e  

c o g n i t i v e  s y s t e m  e v o l v e s  ( o r  schema o f  i n c r e a s i n g  c o m p l e x i t y  a r e  

d e v e l o p e d )  a s  t h e  c h i l d  a s s i m i l a t e s  s t i m u l i  from t h e  environment and 

accommodates e x i s t i n g  m e n t a l  schema t o  i n c o r p o r a t e  t h e  new d a t a .  

F l a v e l l  i n c l u d e s  a s  w e l l  an e x p l a n a t i o n  of  t h e  r o l e  of e q u i l i b r a t i o n  

i n  development. H e  d e s c r i b e s  P i a g e t t s  model a s  one  i n  which c o g n i t i v e  

p r o g r e s s  i s  i m p e l l e d  by c o g n i t i v e  c o n f l i c t  o r  d i s e q u i l i b r i u m .  

E q u i l i b r i u m  a t  a  l o w e r  d e v e l o p m e n t a l  l e v e l  i s  f o l l o w e d  by  d i s -  

equ i l i b r ium which r e s u l t s  from nonass imi l ab l e  d a t a .  The f i n a l  s t e p  is 

t h e  achievement of  e q u i l i b r i u m  a t  a  h i g h e r  l e v e l  as t h e  c h i l d  " recon-  

c e p t u a l i z e s  t h e  problem i n  such a way as t o  harmonize what had e a r l i e r  

been seen  as a c o n f l i c t w  (p.  242). While F l a v e l l  r e l a t e s  t h i s  model 

t o  a s s i m i l a t i o n  and  accommodat ion ,  as d e s c r i b e d  earl ier ,  t h i s  l a s t  

s t e p  is somewhat con fus ing  i n  its emphas i s  o n  r e c o n c e p t u a l i z i n g  t h e  

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

equ iva l en t  t o  accommodation, o r  t h e  a1 t e r i n g  o f  e x i s t i n g  schema i n  

l i g h t  of new and incongruous d a t a ,  s o  a h i g h e r  s ta te  o f  equ i l i b r ium is 

achieved,  and development p rog re s se s .  

It may a p p e a r  t h a t  t h e  a r g u m e n t  h a s  s t r a y e d  from t h e  o r i g i n a l  

concern abou t  t h e  r o l e  of p l ay  i n  c o g n i t i v e  development.  To l i n k  t h e  

preceding l o g i c  t o  t h a t  o r i g i n a l  q u e s t i o n ,  it is impor t an t  t o  remember 

t h a t  P i a g e t  d e s c r i b e s  p lay  a s  pu re  a s s i m i l a t i o n .  A s  such ,  c h i l d r e n ' s  

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

deve lopment .  C o g n i t i v e  d e v e l o p m e n t  r e q u i r e s  accommodat ion .  The 



schema must be a l t e r e d  i n  some way b e f o r e  c o g n i t i v e  development can be 

s a i d  t o  have t a k e n  p l a c e .  P i a g e t  s t r e s s e s  t h e  i n t e r d e p e n d e n c e  o f  

a s s i m i l a t i o n  and accommodat ion .  P l a y  may t h e r e f o r e  be seen  a s  one 

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

d u r i n g  s u c h  pu re ly  a s s i m i l a t i v e  f u n c t i o n i n g ,  i t  can be s a i d  t o  occur ,  

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

r e s o l v e s  what  seems t o  be a  l o g i c a l  i n c o n s i s t e n c y  i n  P i a g e t t s  model. 

P u r e l y  a s s i m i l a t i v e  b e h a v i o r  (i. e. p l a y )  d o e s  n o t  o n  i t s  own,  

f a c i l i t a t e  c o g n i t i v e  g rowth .  It does ,  however, have t h e  p rev ious ly  

descr ibed  r o l e  i n  t h e  complex p r o c e s s  which l e a d s  t o  deve lopment .  It 

i s  i m p o r t a n t  t o  reemphas ize  t h a t  P i a g e t  d e s c r i b e s  development a s  t h e  

b a s i s  of  genuine  l e a r n i n g .  

Vandenberg  ( 1 9 7 8 b )  o u t l i n e s  a  t heo ry  o f  p l ay  which was b r i e f l y  

descr ibed  i n  t h e  d i s c u s s i o n  o f  t y p e s  o f  p lay .  H i s  model p o s t u l a t e s  a n  . 

e x p l o r a t i o n - p l a y - a p p l i c a t i o n  sequence i n  e x p l a i n i n g  t h e  c o n t r i b u t i o n  

of  p lay  t o  development. I n  d i s c u s s i n g  t h e  an imal  s t u d i e s  upon wh ich  

much o f  t h e  r e l e v a n t  work w i t h  humans i s  based, he  p o i n t s  o u t  t h a t  

p lay  f a c i l i t a t e s  e f f e c t i v e  a p p l i c a t i o n .  That is, i t  seems t h a t  p l a y  

w i t h  an o b j e c t  is  necessary  a s  an i n i t i a l  a c t i v i t y  be fo re  more mature  

p r a c t i c a l  u se  of  t h e  t o o l  o r  o b j e c t  can  be  expected.  While t h e r e  does  

seem t o  be some e m p i r i c a l  ev idence  t o  s u p p o r t  such a  l i n k  between p l a y  

and more p r a c t i c a l  a p p l i c a t i o n s  o r  u s e s  o f  o b j e c t s  ( S i l v a ,  e t  a l . ,  

1976;  Vandenberg ,  l 9 7 8 b ) ,  i t  i s  impor t an t  t o  no t e  t h a t  t h e r e  are no 

guaran tees  t h a t  t h e  p l a y e r  w i l l  i n  a l l  cases choose t o  o r  be  r e q u i r e d  



t o  e x h i b i t  b e h a v i o r s  which would be seen  as examples of  a p p l i c a t i o n .  

I n  t h i s  model, p l a y  i s  s e e n  a s  impor t an t  i n  t h a t  i t  d e v e l o p s  a  l a r g e  

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

Vandenburg f u r t h e r  s u g g e s t s  t h a t  p l a y  f u n c t i o n s  t o  deve lop  t h i s  a r r a y  

o f  s k i l l s  by p r o v i d i n g  t h e  p r a c t i c e  which  is r e q u i r e d  w i t h  a g iven  

t o o l  be fo re  enough p r o f i c i e n c y  is achieved  t o  e n a b l e  t h e  o r g a n i s m  t o  

u s e  t h e  tool  i n  a n  e f f e c t i v e  way. The s u g g e s t i o n  is  t h a t  i n  both 

phylogene t ic  and o n t o g e n e t i c  development,  t h e  amount and s t r u c t u r e  o f  

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

complex, symbolic  organisms ( such  a s  c h i l d r e n )  and where c o n s i d e r a b l e  

a d a p t a t i o n  is  r e q u i r e d  f o r  s u c c e s s f u l  f u n c t i o n i n g  (such as i n  a d u l t  

human s o c i e t y )  p l a y  bcomes a n  i m p o r t a n t  a c t i v i t y  i n  d e v e l o p i n g  

competence. 

The r o l e  o f  p r a c t i c e  is an impor tan t  e lement  i n  t h e  exp lana t ion  

of  p lay  o u t l i n e d  by more b e h a v i o r i s t  t h e o r i e s .  Gehlbachls  e x p l a n a t i o n  

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

e x p o s u r e ,  p r a c t i c e ,  and  f e e d b a c k .  He d e s c r i b e s  t h e  i n t e r a c t i o n  

b e t w e e n  t h e  p l a y e r  and t h e  t o y  i n  terms o f  t h e  c y b e r n e t i c  model 

i l l u s t r a t e d  i n  t h e  fo l l owing  diagram. 



(adapted  from Gehlbach, 1980 p. 116) 
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F i g u r e  3 .  A c y b e r n e t i c  model o f  a s imple  p l ay  event .  
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Player -  Play t h i n g  Environment - 

The p l a y e r ,  exposed t o  and a t t r a c t e d  by t h e  p l a y t h i n g ,  i n t e r a c t s  w i th  

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

f rom t h e  p l a y t h i n g  i n  t h e  s e n s e  t h a t  i t  responds  i n  c e r t a i n  ways t o  

t h e  c h i l d ' s  manipulat ion.  A l o o p  i s  set up where t h e  c h i l d 1  s f u r t h e r  

m a n i p u l a t i o n s  a r e  t h e n  a1 t e r e d  i n  response  t o  t h e  feedback from t h e  

p lay  environment.  

S u t  ton-Smi t h  ( 1967)  t h e o r i z e s  abou t  t h e  f u n c t i o n a l  r e l a t i o n s h i p  

between p l ay  and c o g n i t i v e  development .  He c o n c l u d e s  t h a t  t h e r e  i s  

i n d e e d  a t  l e a s t  a l o o s e  r e l a t i o n s h i p  between t h e s e  two v a r i a b l e s .  He 

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

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

produces a  superabundance of  c o g n i t i o n s  which a r e  p o t e n t i a l l y  u s e f u l  

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

r e s e a r c h  which examines t h e  effect  of  s t r u c t u r e d  games w i t h  r u l e s  on  

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



e x a m p l e ,  r e s u l t  i n  s i g n i f i c a n t  improvement i n  a  f i v e  y e a r  o l d ' s  

a b i l i t y  t o  conserve number. He r e f e r s  a s  w e l l  t o  the  c h i l d 1  s a b i l i t y  

t o  a d o p t  a n  "as i f w  r e p r e s e n t a t i o n a l  s e t ,  c i t i n g  S i g a l f s  research  

(1966) which found  a  c o r r e l a t i o n  between i m p o v e r i s h e d  p l a y  ( h i g h  

frequency of motoric a c t i v i t y ,  minimal r o l e  playing,  and block play of 

lower e l a b o r a t i o n )  and an i n a b i l i t y  t o  ca tegor ize  i n  r e p r e s e n t a t i o n a l  

te rms.  H e  makes no a t t e n p t ,  however,  t o  l i n k  what could be c a l l e d  

" f r e e  p l a y n  and problem s o l v i n g ,  b u t  r a t h e r  emphas izes  t h e  l i n k  

between such play and c r e a t i v i t y .  H e  r e p o r t s  t h e  r e s u l t s  of a  s tudy 

which showed t h a t  ch i ld ren  could genera te  longer  l is ts  o f  u s e s  f o r  a 

t o y  t h e y  had p l a y e d  with than they could f o r  a  toy  t h a t  they had not 

played wi th  (Sutton-Smith, 1967). 

B r u n e r  (1972) t h e o r i z e s  t h a t  p l a y ,  i n  c o m b i n a t i o n  w i t h  

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

d e v e l o p  competence  i n  using too l s .  H e  d e t a i l s  t h e  mechanism whereby 

play se rves  t h i s  funct ion .  F i r s t ,  p l a y  p r o v i d e s  a n  o p p o r t u n i t y  f o r  

t h e  p l a y e r  t o  experiment i n  a s i t u a t i o n  where t h e  consequences of h i s  

a c t i o n s  are o f  l i t t l e  concern.  He is  f r e e d  f rom r e s t r i c t i o n s  t h a t  

f e a r  of consequence p laces  upon h i s  ac t ions .  Second, t h e  p layer  t r i e s  

new c o m b i n a t i o n s  o f  b e h a v i o r ,  b e c a u s e  h e  i s  n o t  r e s t r i c t e d  by 

f u n c t i o n a l  pressure .  Third, t h e  p layer  is a b l e  t o  master f e a t u r e s  of  

the  task ,  breaking a  complex func t ion  o r  process  i n t o  more manageable 

s u b r o u t i n e s .  F o u r t h ,  t h e  p l a y e r ,  by engag ing  i n  many r e p e t i t i v e  

enactments of t h e  s k i l l ,  r o u t i n i z e s  each segment o f  t h e  more complex 



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

F i f t h ,  t h e  p l a y e r  u s e s  t h e  new s k i l l  i n  a v a r i e t y  o f  c o n t e x t s  a s  h e  

p l ays ,  and t h e r e f o r e  l e a r n s  more about  its e f f e c t i v e n e s s .  

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

d e s c r i b e d ,  a re  s e e n  by Hutt  (1971) a s  two d i s t i n c t l y  d i f f e r e n t  t ypes  

o f  behavior  s e r v i n g  d i f f e r e n t  -- i ndeed ,  a lmos t  o p p o s i t e  -- func t ions .  

She e x p l a i n s  t h a t  d u r i n g  s p e c i f i c  e x p l o r a t i o n ,  which occu r s  be fo re  

d i v e r s i v e  e x p l o r a t i o n  ( o r  p l a y ) ,  t h e  c h i l d  i s  a t t e m p t i n g  t o  reduce t h e  

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

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

monotony by va ry ing  t h e  s t i m u l a t i o n  o r  i n c r e a s i n g  senso ry  i npu t .  She 

s t a t e s  t h a t  t h e  la ter  a c t i v i t y  ( p l a y  o r  d i v e r s i v e  e x p l o r a t i o n )  may 

f u n c t i o n  as p r e p a r a t i o n  f o r  a d u l t  l i f e ,  l i k e  any o t h e r  motor a c t i v i t y .  

She emphasizes t h a t  t h e  two t y p e s  o f  b e h a v i o r  h a v e  v e r y  d i f f e r e n t  

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

e x p l o r a t i o n  as t h e  a c t i v i t y  whereby t h e  c h i l d  a c q u i r e s  i n f o r m a t i o n  o r  

l e a r n s  a n d  p l a y  a s  a  r e d u n d a n t  a c t i v i t y  which  may e v e n  p r e v e n t  

l e a r n i n g .  This  p o s i t i o n  is d i f f i c u l t  t o  r e c o n c i l e  w i t h  h e r  c la im t h a t  

t h e  p l a y i n g  c h i l d  i s  ask ing ,  "What can I do  w i t h  t h i s  o b j e c t ? "  While 

i n  P i a g e t l s  terms t h i s  indeed  would f i t  a s  a q u e s t i o n  s u i t a b l e  t o  t h e  

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

c h i l d  s e e k i n g  a n  a n s w e r  t o  s u c h  a q u e s t i o n  i s  n o t  l e a r n i n g .  The 

i n v e s t i g a t i n g  e x p l o r e r  l e a r n s  w h a t  a n  o b j e c t  c a n  do. There is no 

reason  t o  assume t h e  knowledge  s / h e  a c q u i r e s  i n  t h i s  mode i s  more 



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

knowledge of what can  be done with an o b j e c t  would seem a s  s i g n i f i c a n t  

a s  knowledge of  what a n  o b j e c t  can do. It may be t h a t  t h e  q u a l i t y  o f  

t he  p l a y e r l s  l e a r n i n g  i s  more i n f luenced  by v a r i a b l e s  which  d e s c r i b e  

t h e  p l a y e r  ( c o g n i t i v e  competence, e x i s t i n g  knowledge, e t c . )  s i n c e  t h e  

focus  is  less on t h e  o b j e c t  and more on wha t  t h e  p l a y e r  c a n  d o  w i t h  

i t .  I n  s p e c i f i c  o r  i n v e s t i g a t i v e  e x p l o r a t i o n  t h e  f o c u s  on t h e  o b j e c t  

and t h e  l e a r n i n g  wh ich  o c c u r s  i s  l i m i t e d  by v a r i a b l e s  s u c h  a s  t h e  

o b j e c t ' s  complexi ty  and des ign .  

The c o n c e p t  o f  a n  i n s t r u c t i o n a l  o r  e d u c a t i o n a l  toy  is based on 

the  premise t h a t  i t  i s  p o s s i b l e  t o  d e s i g n  p l a y  o b j e c t s  wh ich  w i l l  

p roduce  s p e c i f i c  l e a r n i n g  outcomes. Montessori1 s work demons t ra tes  

t h a t  such g o a l s  are ach ievab le .  The e x p l o r e r  ( s p e c i f i c  o r  d i v e r s i v e )  

may become preoccupied w i t h  a c t i v i t i e s  which do n o t  r e s u l t  i n  l e a r n i n g  

a n t i c i p a t e d  by o r  p r e d i c t a b l e  by those  who d e s i g n  t h e  toy. S c h i l l e r l s  

work w i t h  c h i m p a n z e e s  i l l u s t r a t e s  t h i s  po in t .  After a p l a y  pe r iod ,  

du r ing  which t h e  chimp man ipu la t e s  t h e  s t i c k s  he  w a s  g i v e n  by w e a v i n g  

them t o g e t h e r ,  S c h i l l e r  p r e s e n t e d  t h e  a n i m a l  w i t h  a  problem which 

r e q u i r e d  h im t o  u s e  t h e  s t i c k s  a s  a r a k e .  T h e  a n i m a l  w a s  

u n s u c c e s s f u l .  One would however expec t  more s u c c e s s  i f  t h e  pos t  test 

problem involved  weaving, about  which t h e  chimpanzee may have  l e a r n e d  

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

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

o b j e c t i v e s  are se t  by t h e  t e a c h e r ,  s p e c i f i c  and d i v e r s i v e  e x p l o r a t i o n  



o b j e c t i v e s .  
F 
r B i  j o u  ( 1976 ) s e p a r a t e s  p l a y  i n t o  t h e  f i v e  c a t e g o r i e s  p rev ious ly  

d e s c r i b e d ,  l a b e l l i n g  e x p l o r a t o r y  b e h a v i o r  " o r i e n t a t i o n a l ,  knowledge  

p l a y .  " He e x p l a i n s  t h e  c h i l d ' s  m o t i v a t i o n  t o  engage i n  t h i s  t ype  of  

a c t i v i t y  from t h r e e  t h e o r e t i c a l  p e r s p e c t i v e s  -- s t a t e  t h e o r y ,  d r i v e  

t h e o r y  and b e h a v i o r i s t  t h e o r y .  I n  t h e  first i n s t a n c e ,  he concludes 

t h a t ,  " T h i s  n o t i o n  t h a t  e x p l o r a t o r y  b e h a v i o u r  o r  c u r i o s i t y  i s  

m o t i v a t e d  by an  emotional  s ta te  h a s  l i t t l e  s c i e n t i f i c  promise. " 

(p .  15). He c o n s i d e r s  B e r l y n e l s  t h e o r e t i c a l  p o s i t i o n  r e p r e s e n t a t i v e  

o f  t h e  d r i v e  t h e o r i e s ,  and  c r i t i c i z e s  i t  on a number of  counts .  He 

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

behavior  as "a sequence of o p e r a n t  i n t e r a c t i o n s  s t r eng thened  by 

con t ingen t  e c o l o g i c a l  s t i m u l i ,  under  s p e c i f i a b l e  s e t t i n g  f a c t o r s n  ( p .  

1 8 ) .  H i s  a n a l y s e s  focus  on each  o f  t h e s e  two ( t h e  e c o l o g i c a l  s t i m u l i  

and t h e  s e t t i n g  f a c t o r s )  i n  t u rn .  H e  d e s c r i b e s  e c o l o g i c a l  r e i n f o r c e r s  

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

e x p l o r a t o r y  behav io r s  ( c i t i n g  H u t t l  s work  w i t h  a u d i t o r y  and v i s u a l  

s t i m u l i ,  f o r  e x a m p l e ) .  Second ,  h e  d e s c r i b e s  s e t t i n g  f a c t o r s  under 

which  e c o l o g i c a l  r e i n f o r c e r s  a r e  f u n c t i o n a l  ( e .  g . ,  n o v e l t y ,  

c o m p l e x i t y ) .  He sets  two t y p e s  o f  c o n d i t i o n s  which are necessary  f o r  

e x p l o r a t o r y  behavior .  F i r s t ,  s i n c e  e x p l o r a t o r y  behavior  is i n h i b i t e d  

by s e t t i n g  c o n d i t i o n s  which i n c r e a s e  t h e  p r o b a b i l i t y  of  more powerful 

behaviors  such c o n d i t i o n s  must t h e r e f o r e  be a b s e n t .  He d e t a i l s  some 



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

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

i l l n e s s ,  a n g e r ,  f e a r f u l n e s s ,  etc.  Second,  h e  d e s c r i b e s  c e r t a i n  

s e t t i n g  f a c t o r s  wh ich  i n c r e a s e  t h e  r e i n f o r c i n g  f u n c t i o n  o f  t h e  

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

d e p r i v a t i o n  of  o p p o r t u n i t y  t o  engage i n  e x p l o r a t o r y  behavior .  

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

d i f f e r e n t i a t i o n  p l a y  ( s k i l l  p l a y  o r  p r a c t i c e  p l a y ) .  T h i s  t y p e  o f  

b e h a v i o r  i s  d e f i n e d  i n  t e r m s  o f  i t s  e f f e c t ,  which is t o  extend t h e  

c h i l d ' s  r e p e r t o i r e  of a b i l i t i e s ,  r e s u l t i n g  i n  s u c c e s s i v e l y  m o r e  

- e f f e c t i v e  behavior .  

R e i n f o r c e m e n t - h e i g h t e n i n g  p lay ,  B i jou f  s t h i r d  ca t egory ,  is  less 

r e l e v a n t  here .  The f u n c t i o n  of  t h i s  t y p e  of  behavior  i s  t o  i n c r e a s e  

t h e  i n t e n s i t y  o r  f requency of r e i n f o r c i n g  s t i m u l i ,  and it is t h e r e f o r e  . 

a l s o  c a l l e d  sense-p leasure  play. 

I m a g i n i t i v e  p l a y ,  i s  B i j o u f s  f o u r t h  c a t a g o r y .  T h i s  i nc ludes  

dramatic  p lay ,  which i n v o l v e s  o b j e c t s  and/or people,  and day dreaming, 

whfch does not .  

Problem s o l v i n g  p l ay ,  o r  c o n s t r u c t i v e  p l ay ,  is B i j o u l s  f i f t h  and 

f i n a l  c a t e g o r y ,  The dominan t  a c t i v i t y  i n  t h i s  t y p e  o f  p l a y  i s  

e x p e r i m e n t a t i o n .  E x p e r i m e n t a t i o n  is de f ined  as doing  something and 

watching t o  s e e  what happens.  T h i s  t y p e  o f  p l a y  s e r v e s  t o  d e v e l o p  

competence by i n c r e a s i n g  t h e  c h i l d ' s  l e v e l  of a b i l i t y  and knowledge. 

B i j o u r s  f i n a l  d i s t i n c t i o n ,  common i n  t h e  l i t e r a t u r e ,  i s  be tween 



f r e e  a n d  s t r u c t u r e d  p l a y .  T h e s e  two  t y p e s  o f  p l a y  a r e  n o t  

d i s t i n g u i s h e d  by degree  of  s t r u c t u r e  imposed by s p a c e ,  m a t e r i a l s ,  o r  

o t h e r  c h i l d r e n .  S t r u c t u r e d  p l a y  is d e f i n e d  as p l a y  which is preceded 

by e x p l i c i t  o r  i m p l i c i t  i n s t r u c t i o n s  o r  gu idance  i n t ended  t o  h e l p  t h e  

p l a y e r  a c h i e v e  some o b j e c t i v e .  F r e e  p l a y  is s a i d  t o  occur  when t h e  

c h i l d  is d i r e c t e d  on ly  t o  play.  

G iven  t h e  d i v e r s i t y  o u t l i n e d  above, w i t h  r e s p e c t  t o  d e f i n i t i o n s  

of  p lay  and t h e  v a r i o u s  lists o f  c h a r a c t e r i s t i c s  i n  t h e  l i t e r a t u r e ,  a s  

w e l l  a s  t h e  v a r i o u s  t h e o r e t i c a l  p o s i t i o n s  and numerous l a b e l s  a p p l i e d  

t o  t h i s  behavior ,  i t  would seem a lmos t  imposs ib l e  t o  ach i eve  consensus 

as t o  whe the r  o r  no t  a g iven  c h i l d  is p l a y i n g  -- and what r e s u l t s  one 

cou ld  e x p e c t  s u c h  p l a y  t o  have .  The b e h a v i o r  o f  i n t e r e s t  i n  t h e  

r e s e a r c h  h e r e  r e p o r t e d  is c l e a r l y  p lay .  It is adequa te ly  desc r ibed  by 

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

d i s c u s s i o n .  V a r i o u s  o f  t h e  o t h e r  l a b e l s  d e s c r i b e d  above a l s o  are of 

more p a r t i c u l a r  r e l evance  t han  o t h e r s .  A thorough d i s c u s s i o n  o f  which 

l a b e l s  a re  most  s u i t a b l e ,  and  t h e  l o g i c a l  i m p l i c a t i o n s  o f  each  i n  

terms of  t h e  t h e o r e t i c a l  p o s i t i o n s  a t t a c h e d  t o  e a c h  t y p e  o f  p l a y  i s  

inc luded  i n  t h e  d i s c u s s i o n  chap te r .  

E m ~ i r i c a l  Research 

The s tudy  of  most d i r e c t  r e l e v a n c e  t o  t h e  one r e p o r t e d  h e r e  is by 

Sylva,  Bruner and Genova (1974). I n  t h i s  c a s e ,  t h e  t a s k  r e q u i r . e d  t h e  

c h i l d r e n  t o  r e c o v e r  a  p i e c e  of  co lou red  c h a l k  from a t r a n s p a r e n t  box 



by m a k i n g  a t o o l  f r o m  s t i c k s  j o i n e d  t o g e t h . e r  w i t h  a C c l amp ,  
b 

un la t ch ing  t h e  box, and t a k i n g  t h e  cha lk  ou t .  I n  t h e  first experiment  

t h e  t h r e e  t r e a t m e n t  c o n d i t i o n s  " p l a y n ,  "no t r e a t m e n t n  and "observe 

p r i n c i p l e w  were as o u t l i n e d  i n  Table  1. A se r i e s  of  f i v e  h i n t s  was 

g i v e n  d u r i n g  t h e  a d m i n i s t r a t i o n  o f  t h e  t a s k .  A h i n t  was g iven  i f :  

( 1 )  t h e  c h i l d  g o t  up  and  w a l k e d  t h r o u g h  t h e  d o o r ,  ( 2 )  t h e  c h i l d  

i g n o r e d  t h e  p rob lem f o r  a t  l e a s t  1  minute ,  ( 3 )  t h e  c h i l d  r e p e a t e d l y  

asked t o  l eave .  Group performance was measured i n  terms o f :  1 )  number 

o f  s p o n t a n e o u s  s o l v e r s  ( n o  h i n t s  r e q u i r e d ) ,  2 )  number of  even tua l  

s o l v e r s ,  3 )  number o f  g o a l  d i r e c t e d  manual  r e s p o n s e s ,  and 4 )  t h e  

number  o f  l e a r n e r s  v e r s u s  non l e a r n e r s .  T h i s  l a s t  m e a s u r e  was 

determined by comparing t h e  means u sed  t o  o b t a i n  t h e  g o a l .  T a b l e  2  

l i s t s  t h e  s i x  means  o b s e r v e d .  Learners  began lower than  Means 111, 

but e v e n t u a l l y  r eached  Means I V  o r  h igher .  Non l e a r n e r s  r e m a i n e d  a t  

t h e  l e v e l  o f  s imp le  means o r  began wi th  very  complex means. The s tudy 

hypothesized t h a t  t h e  p l a y  g r o u p  would p e r f o r m  b e t t e r  on t h e  t a s k .  

The r e s u l t s  i n d i c a t e  t h e  fo l l owing  d i f f e r e n c e s  between t h e  groups: 



Table 1. Treatment c o n d i t i o n s  i n  Sy lva ,  Bruner 
and Genova (19741, Experiment 1 

Dura t ion  o f  Manipulat ion 
Nature o f  expe r i ence  p r i o r  t o  p r i o r  of  s t i c k s  

Name p r e s e n t a t i o n  o f  problem expe r i ence  and clamps? 

Play Adult  demons t ra tes  one clamp 
t i g h t e n e d  o n t o  middle  o f  one 
l ong  s t i c k  10 min. Yes 

Child allowed free p l a y  w i t h  
10 b lue  s t i c k s  and 7 clamps 

Observe Adult  demons t ra tes  one clamp 
t i g h t e n e d  o n t o  middle  o f  
one l o n g  s t i c k  2 min. no 

Adult  demons t ra tes  c o n s t r u c t i o n  
o f  e longa ted  t o o l  by r i g i d l y  
j o i n i n g  two l o n g  s t i c k s  w i t h  
clamps 

No Adult  demons t ra tes  one clamp 
Treatment t i g h t e n e d  o n t o  middle  o f  one 

l o n g  s t i c k  1 min. no 



Table 2. Six means t o  o b t a i n  g o a l  by c h i l d r e n  
i n  Sy lva ,  Bruner and Genova (1974) 

Means D e s c r i p t i o n  

I /Use o f  hands/arm t o  a t t a i n  g o a l  
I 

I 

I1 !Use o f  s i n g l e  o b j e c t  a s  t o o l  t o  ex tend  t h e  
/ arm. ( T h i s  i s  always one s t i c k  o r  clamp). 
I 

I11 !Use o f  two unco-ordinated t o o l s .  (Usua l ly  
I c h i l d  h e l d  s t i c k  i n  e i t h e r  hand) .  
I 

I V  IAssembly and use  o f  an e longa ted  but  d i s -  
I j o i n t e d  t o o l  c o n s t r u c t i o n .  (Usua l ly  c h i l d  
! used one s t i c k  t o  push t h e  o t h e r  forward) .  
I 

V !Assembly and u s e  o f  r i g i d l y  j o i n t e d  t o o l  b u t  
! one which i s  n o t  s u f f i c i e n t l y  e longa ted .  
I 

V I  IAssembly and use  of  an e longa t ed  t o o l  con- 
/ s i s t i n g  o f  two long  s t i c k s ,  r i g i d l y  joined 
I by clamp a t  p o i n t  of  over lap .  



( 1 )  S i g n i f i c a n t l y  more s p o n t a n e o u s  s o l u t i o n s  occurred i n  

t h e  "playn group (14 spontaneous s o l u t i o n s )  than i n  t h e  

no treatment group ( 3  spontaneous s o l u t i o n s ) ,  

(2) There was no 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  p l a y  

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

number of spontaneous so lve r s .  

( 3 )  There  were more l e a r n e r s  i n  t h e  p lay  group than i n  the  

observe p r i n c i p l e  group. 

(4) t h e r e  w e r e  m o r e  i m m e d i a t e  s o l v e r s  i n  t h e  o b s e r v e  

p r i n c i p l e  group. (Immediate s o l v e r s  were t h o s e  whose 

first goal  d i r e c t e d  response was t h e  c o r r e c t  one.) 

S y l v a  e t  a l . ' s  second experiment added two groups t o  t h e  study,  

as o u t l i n e d  i n  T a b l e  3 .  P l a y  r f c h n e s s  was  c o n t r o l l e d  i n  t h i s  

exper imen t  by a yok ing  procedure .  Each c h i l d  i n  experiment two was 

yoked t o  a c h i l d  i n  experiment one 's  play group. The s p e c i f i c  con ten t  

of the  puppet show and t h e  t r a i n i n g  s e s s i o n  was determined by the  play 

r i chness  observed i n  t h e  play group yoke mate. P l a y  r i c h n e s s ,  a l s o  

c a l l e d  c o n f i g u r a t i o n a l  r i c h n e s s ,  was a measure of t h e  complexity of  

the  conf igura t ions  the  c h i l d  cons t ructed  wi th  t h e  s t i c k s  and c lamps.  

C h i l d r e n  i n  t h e  "observe componentsn cond i t ion  watched an a d u l t  p lay  

a s  t h e i r  yoke mate had. C h i l d r e n  i n  t h e  " t r a i n i n g  on componentsw 

c o n d i t i o n  were i n s t r u c t e d  t o  copy t h e  p lay  of t h e i r  yoke mate. There 

were no s i g n i f i c a n t  d i f f e r e n c e s  between the  groups i n  exper iment  two. 

There  was, however, a s i g n i f i c a n t  c o r r e l a t i o n  between t h e  scores  f o r  



Table 3 .  Treatment c o n d i t i o n s  i n  Sylva ,  Bruner 
and Genova (19741, Experiment 2 

- - 

Durat ion o f  Manipula t ion  
Nature o f  expe r i ence  p r i o r  t o  p r i o r  of s t i c k s  

Name p r e s e n t a t i o n  o f  problem exper ience  and clamps? 

Observe Adult and c h i l d  sit a t  t a b l e  and 10 min. no 
components a d u l t  c r e a t e s  a 'puppet  show' 

i n  which s t i c k s  and clamps 
become c h a r a c t e r s  i n  a drama. 
M r .  Clamp and h i s  b r o t h e r s  
'eat '  members of  t h e  S t i c k  
Family by clamping t h e i r  
' j aws '  around t h e  twaistsl o f  
t h e  s t i c k s .  

Tra in ing  Tra in ing  c o n s i s t s  o f  10 min. Yes 
of demons t ra t ion ,  s p e c i f i c  
components commands (e.g.  'Turn t h e  

handle  t h e  o t h e r  way') and 
v e r b a l  encouragement ( e. g. 
' you ' r e  g e t t i n g  i t  t i g h t e n e d ;  
dont  g ive  up1 1. 



number of  h i n t s  of  t h e  experiment two c h i l d r e n  and t h e i r  yoke mates i n  

experiment one. This  i s  taken a s  s u p p o r t  f o r  t h e  hypo thes i s  t h a t  p lay  

r i c h n e s s  a f f e c t s  t h e  c h i l d ' s  s u b s e q u e n t  p e r f o r m a n c e .  When t h e  

frequency of spontaneous s o l u t i o n s  was compared, t h e  c h i l d r e n  i n  p l a y  

and o b s e r v e - p r i n c i p l e  groups of  experiment  one outperformed those  i n  

experiment two. I n  d i s c u s s i n g  t h e i r  r e s u l t s ,  t h e  a u t h o r s  l ist  t h r e e  

r e a s o n s  f o r  a p p a r e n t  s u p e r i o r i t y  o f  t h e  p l aye r s .  F i r s t ,  t h e  p l aye r s  

a c t i o n s  were involved  i n  self i n i t i a t e d  a c t i o n s ,  and problem s o l v i n g ,  

t h e y  c o n t e n d ,  r e q u i r e s  s e l f - i n i t i a t i o n .  Second, t h e  p l a y e r s  had an  

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

r equ i r ed  f o r  problem s o l u t i o n .  Thi rd ,  i t  is claimed t h a t  p l a y e r s  were 

less s t r e s s e d ,  less concerned wi th  s u c c e s s  o r  f a i l u r e ,  and  more g o a l  

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

r epo r t ed  is o u t l i n e d  i n  t h e  l a s t  s e c t i o n  o f  t h i s  chapter .  

V a n d e n b e r g  ( 1 9 7 8 )  e x a m i n e d  t h e  e f f e c t  o f  a g e ,  p e r s o n a l i t y  

f a c t o r s ,  and p lay  on too l -us ing  a b i l i t i e s  i n  f o u r  t o  t e n  y e a r  o l d s .  

C h i l d r e n  were d iv ided  i n t o  t h r e e  age  g roups  (4 t o  5, 6 t o  7 ,  and 8 t o  

10) and two t rea tment  c o n d i t i o n s  ( a  p l ay  group and a d i d a c t i c  g r o u p ) .  

The c h i l d r e n  i n  t h e  p lay  group p layed  wi th  t h e  m a t e r i a l s  used i n  t h e  

t a s k  u n t i l  they  volunteered  t h a t  t hey  were f i n i s h e d  o r  responded t h a t  

t h e y  were  f i n i s h e d  when a s k e d  a f t e r  t h i r t y  seconds o f  no t  playing. 

The c h i l d r e n  i n  t h e  d i d a c t i c  g r o u p  were a s k e d  q u e s t i o n s  a b o u t  t h e  

m a t e r i a l s  f o r  t h e  same leng th  o f  t i m e  t h a t  t h e i r  yoke mate i n  t h e  play 

group played. Yoke m a t e s  a l s o  showed similar a b i l i t y  o n  t h e  WISC 



S y l v a l s  " s t i c k  a s  r a k e w  problem, r e q u i r e d  t h e  c h i l d  t o  t i e  two notched - 

s t i c k s  t o g e t h e r  w i t h  p i p e  c l e a n e r s  and use  t h e  t o o l  t hus  c r e a t e d  t o  

r ake  a coloured block o u t  o f  a t r a n s p a r e n t  box by r a i s i n g  t h e  f r o n t  

f a c e  o f  t h e  box. The s e c o n d  r e q u i r e d  t h e  c h i l d  t o  t i e  s e v e r a l  p ipe  

c l e a n e r s  t o g e t h e r  t o  d i s l o d g e  a p i e c e  of sponge i n  a t r a n s p a r e n t  pipe.  

A ser ies  of h i n t s  was  u s e d  a s  needed .  P o i n t s  were g i v e n  f o r  ~ Q L  

needing h i n t s .  The h i n t s  were s c o r e d  d i f f e r e n t i a l l y ,  s o  t h a t  more 

po in t s  were g iven  f o r  h i n t s  which r evea l ed  more of  t h e  s o l u t i o n .  Task 

one had s i x  h i n t s  (which were s co red  1 ,  2 ,  3 ,  4 ,  5 ,  9 ) .  Task two had 

f o u r  h i n t s  (which were sco red  1 ,  2 ,  3 ,  5) .  It was hypothes ized  t h a t :  

t h e  play group would perform b e t t e r  than  t h e  non-play g r o u p ,  y o u n g e r  

c h i l d r e n  would be  more  i n f l u e n c e d  t h a n  o l d e r  c h i l d r e n  by t h e  p lay  

e x p e r i e n c e ,  p l a y  r i c h n e s s  would b e  p o s i t i v e l y  r e l a t e d  t o  t a s k  

p e r f o r m a n c e ,  and t a s k  s p e c i f i c  p l a y  would improve performance on t h e  

more d i f f i c u l t  t a s k  ( t a s k  o n e ) .  None o f  t h e  a b o v e  h y p o t h e s e s  were 

s u p p o r t e d ,  except  t h e  first, which was on ly  suppor ted  f o r  t a s k  one i n  

t h e  middle age group. 

Smith and Dutton (1979) used f o u r  groups  and two t a s k s  t o  examine 

t h e  e f f e c t  o f  p l ay  and t r a i n i n g  on innova t ive  p rob lem s o l v i n g .  They 

hypothesized t h a t  t h e  a a i n  advantage  of p l ay  over  non-play might be i n  

a s l i g h t l y  more i n n o v a t i v e  problem s o l v i n g  s i t u a t i o n .  The two t a s k s  

were  a g a i n  w s t i ~ k  as r a k e n  problems. I n  t h i s  c a s e  b locks  w i th  h o l e s  

i n -  them were used t o  j o i n  s t i c k s  t o  c o n s t r u c t  a n  e l o n g a t e d  t o o l  and  



r e t r i e v e  a marble  

t he  c h i l d  t o  j o i n  

more i n n o v a t i v e  

s t i c k s  w i t h  two 

i n  a box wi th  a  t r a n s p a r e n t  door .  Task one r equ i r ed  

two s t i c k s  wi th  one  b l o c k .  Task  two r e q u i r e d  t h e  

problem s o l v i n g  i n  t h a t  t h e  c h i l d  had t o  j o i n  t h r e e  

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

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

e x p l o r a t o r y  manipula t ion  of  t h e  s t i c k s  and b locks .  The p lay  group had 

a n  a d d i t i o n a l  e i g h t  m i n u t e s  o f  f r e e  p l a y .  The t r a i n e d  group spen t  

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

c o n f i g u r a t i o n s  o f  b lock  and s t i c k s ,  and t h e n  p r a c t i c i n g  j o i n i n g  s t i c k s  

wi th  b locks  w i t h  no f u r t h e r  exper imenter  d i r e c t i o n .  The two c o n t r o l  

g r o u p s  ( o n e  f o r  e a c h  t a s k )  p r o c e e d e d  t o  t a s k  o n e  o r  t a s k  two 

i m m e d i a t e l y  a f t e r  t h e i r  t h r e e  m i n u t e  f a m i l i a r i z a t i o n  s e s s i o n .  A 

system o f  h i n t s  was used du r ing  t h e  p o s t t e s t .  

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

outcomes :  The number o f  s p o n t a n e o u s  s o l v e r s  ( n o  h i n t s  r e q u i r e d ) ,  
# 

s o l u t i o n  t i m e ,  and number o f  h i n t s  r e q u i r e d .  Fo r  t a s k  o n e ,  s o l u t i o n  

time was s i g n i f i c a n t l y  f a s t e r  f o r  t h e  p l a y  and t r a i n i n g  groups over  

con t ro l .  No s i g n i f i c a n t  d i f f e r e n c e s  be  t w e e n  p l a y  a n d  t r a i n i n g  were 

found .  Task  two r e s u l t s  i n d i c a t e d  s u p e r i o r  performance by t h e  p lay  

group over  t h e  t r a i n i n g  group i n  s o l u t i o n  time, number of h i n t s ,  and  

number of spontaneous s o l v e r s .  I n  d i s c u s s i n g  t h e i r  r e s u l t s ,  Smith and 

Dutton n o t e  t h a t  t a s k  two (which r e q u i r e d  i n n o v a t i v e  a p p l i c a t i o n  and 

t r a n s f e r )  s e p a r a t e d  p lay  from t r a i n i n g  as a more s u p e r i o r  t rea tment .  

They r e l a t e  t h i s  t o  t h e  t h e o r e t i c a l  p o s i t i o n  o f  Sylva ,  e t  a l .  (1.9771, 



which d e s c r i b e s  p l a y  a s  f l e x i b l e  combina t iona l  a c t i v i t y  which nay be 

mos t  e f f e c t i v e  p r e p a r a t i o n  f o r  p r o b l e m  s o l v i n g  w h i c h  r e q u i r e s  

i nnova t ive  sequences o f  behavior  ( a s  t a s k  two d i d ) .  

S i e g l e r  (1976) r e p o r t e d  a  s t u d y  wh ich  c h a n g e d  t h e  problem t y p e  

f rom " s t i c k  as  r a k e n  t o  ba lance  s c a l e .  Four age groups p a r t i c i p a t e d  

i n  t h e  s t u d y :  f i v e  and  s i x  y e a r  o l d s ,  n i n e  a n d  t e n  y e a r  o l d s ,  

t h i r t e e n  and  f o u r t e e n  y e a r  o l d s  and s i x t e e n  and seven teen  y e a r  o lds .  

The ba lance  s c a l e  used had f o u r  pegs on e i t h e r  s i d e  o f  t h e  fulcrum, on 

which metal w e i g h t s  could be s t acked .  Weights and two wooden blocks 

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

b a l a n c e  s c a l e  t o  prevent  it from t i p p i n g .  A t h i r t y  item p o s t t e s t  was 

used t o  a s s e s s  t h e  c h i l d r e n ' s  knowledge and  d e t e r m i n e  which  o f  f o u r  

r u l e  m o d e l s  t h e y  were  us ing .  Each item on t h e  test r e q u i r e d  them t o  

p r e d i c t  which s i d e  of  t h e  ba lance  s c a l e  would go  down. 

F i g u r e  4 d i a g r a m s  t h e  d e c i s i o n  p r o c e s s  o f  a c h i l d  u s i n g  each of 

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

r u l e s ,  as  a l l  o f  t h e  q u e s t i o n s  posed  i n  t h e  more advanced r u l e  are 

inc luded  i n  t h e  preceding  r u l e s .  S i x  d i f f e r e n t  t y p e s  of problems were 

used t o  de te rmine  t h e  l e v e l  a t  which a c h i l d  w a s  f unc t ion ing .  
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Figures 4a - 4d. Decision Tree Model of Rule for Performing 
Balance Scale Task. - Adapted from Siegler ( 1976) 



d Model of Rule I V  

Weight Same? 
1 

I 1 
I I 

Yes No 
I I 
I I 

Distance Same? Distance Same 

Yes No Yes No 
I I 1 I 
I I I 

Balance Greater Distance Greater Weight Greater Weight Same Side 
Down Down a s  Greater Distance? 

I 

I 
I I 

Yes No 
I 1 
I I 

Greater Weight and Distance Cross Product Same? 
Down I 

I I 
I I 

Yes No 
I I 

I 

Balance Greater Product 
Down 

Figure 4a - 4d. (continued) 



T h r e e  d i f f e r e n t  e x p e r i m e n t s  were des igned  t o  examine c h i l d r e n f  s 

th ink ing  and problem s o l v i n g  a b i l i t i e s  and t h e  ways i n  which t h e s e  a r e  

a f f e c t e d  by t h r e e  d i f f e r e n t  t r e a t m e n t s :  a ~ r i o r i ,  exper imenta t ion  and 

o b s e r v a t i o n .  I n  a l l  g r o u p s ,  t h e  s e s s i o n  w a s  b e g u n  w i t h  t h e  

e x p l a n a t i o n  "Today w e  a re  g o i n g  t o  p l a y  w i t h  t h i s  balance s c a l e . "  

Chi ldren i n  t h e  a  p r i o r i  c o n d i t i o n  were s i m p l y  p r e s e n t e d  w i t h  t h e  

p o s t t e s t  p rob lems .  The e x p e r i m e n t a t i o n  g r o u p  was t o l d  t o  t r y  t o  

f i g u r e  o u t  t h e  r u l e s  which govern t h e  behavior  of  t h e  ba lance  scale by 

e x p e r i m e n t i n g  w i t h  i t .  The o b s e r v a t i o n  group  ( a l s o  t o l d  t o  t r y  t o  

f i g u r e  o u t  t h e  r u l e s )  s imply watched t h e  e x p e r i m e n t e r  d e m o n s t r a t e  a  
- 

s e r i e s  o f  36 c o n f i g u r a t i o n s  s p e c i f i c a l l y  o r d e r e d  t o  r e q u i r e  t h e  

a p p l i c a t i o n  of i n c r e a s i n g l y  complex r u l e  systems. 

The f i rs t  experiment  showed t h a t  i t  was p o s s i b l e  t o  c h a r a c t e r i z e  

t he  c h i l d r e n ' s  behavior  i n  terms o f  r u l e  type .  The age and t r e a t m e n t  

groups were compared on  number of  c o r r e c t  p r e d i c t i o n s ,  a s  w e l l  as r u l e  

l e v e l  used. A s  developmental  changes are n o t  r e l e v a n t  t o  t h e  concerns 

o f  t h e  r e s e a r c h  h e r e  r e p o r t e d ,  on ly  t h e  performance of t h e  f i v e  and 

s i x  y e a r  o l d s  w i l l  be d i s c u s s e d .  No s i g n i f i c a n t  t r e a t m e n t  e f f ec t s  

were found  i n  t h e  d a t a  on  number o f  c o r r e c t  p r e d i c t i o n s ,  and t h e  

t r ea tmen t s  d i d  no t  cause  an  a n t i c i p a t e d  movement t o  more complex r u l e  

models .  E x p e r i m e n t  two a t t e m p t e d  t o  d e t e r m i n e  t h e  e f f e c t  o f  two 

d i f f e r e n t  t r a i n i n g  e x p e r i e n c e s  on p o s t t e s t  performance. The e f f e c t s  

o f  t h e  o b s e r v a t i o n  and expe r imen ta t i on  procedures  i n  experiment 1 were 

s m a l l .  How. do  c h i l d r e n  u s i n g  o n e  r u l e  come t o  d e v e l o p  new m o r e  



l e a r n e r s 1  c u r r e n t  l e v e l  would be most e f f e c t i v e .  F ive  and e i g h t  y e a r  

o l d s  were c l a s s i f i e d  t o  de te rmine  t h e  r u l e  they  a p p l i e d  t o  s o l v i n g  t h e  

problems. One t r ea tmen t  group experienced problems wh ich  f o c u s e d  on  

a p p l y i n g  a r u l e  one s t e p  above t h a t  which they  are using.  The second 

t r e a t m e n t  g r o u p  were p r e s e n t e d  w i t h  p r o b l e m s  wh ich  r e q u i r e d  t h e  

a p p l i c a t i o n  o f  t h e  mos t  complex r u l e .  The o l d e r  c h i l d r e n  b e n e f i t e d  

from t h e  l a te r  t r ea tmen t .  The younger c h i l d r e n  d i d  no t .  An e n c o d i n g  

h y p o t h e s i s  was d e v e l o p e d  t o  e x p l a i n  t h i s  phenomena -- and t e s t e d  i n  

experiment t h r e e .  It s t a t e d  t h a t  " F i v e  y e a r  o l d s  are  l e s s  a b l e  t o  

acqu i r e  new in fo rma t ion  than  e i g h t  y e a r  o l d s  because t h e i r  encoding of  

s t i m u l i  i s  l e s s  a d e q u a t e n  ( p .  504). I n  t h i s  c a s e  b o t h  w e i g h t  and 

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

s u c c e s s f u l l y .  I n  t h e  first o f  f i v e  exper iments  i t  was determined t h a t  

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

c h i l d r e n  encoded  b o t h .  The s e c o n d  e x p e r i m e n t  i n  t h i s  s e r i e s  

d e t e r m i n e d  t h a t  l a c k  o f  time -- a p o s s i b l e  e x p l a n a t i o n  f o r  t h e  

i n f e r i o r  performance o f  t h e  f i v e  y e a r  o l d s  -- w a s  n o t  r e l e v a n t .  The 

t h i r d  experiment  changed t h e  i n s t r u c t i o n s  t o  be s u r e  t h a t  t h e  r epo r t ed  

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

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

c h i l d r e n  t o  encode on both  t h e  weight  and d i s t a n c e  d imens ions .  T h e i r  

p e r f o r m a n c e  r e m a i n e d  unchanged .  The f o u r t h  e x p e r i m e n t  p r o v i d e d  

i n s t r u c t i o n  i n  what t o  encode -- a s  i n  experiment  t h r e e  -- and a l s o  i n  . 



how t o  encode.  I n  t h i s  ca se  age r e l a t e d  d i f f e r e n c e s  i n  encoding were 

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

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

degree t o  which t h e  f i v e  y e a r  o l d s  would b e n e f i t  f rom t h e  t r a i n i n g  

wh ich  had p r e v i o u s l y  a i d e d  o n l y  t h e  e i g h t  y e a r  o lds .  It was found 

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

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

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

r e p o r t e d  h e r e  i n  t h e  l a s t  s e c t i o n  o f  t h i s  chap te r .  

The r e s u l t s  of  p r ev ious  s t u d i e s  are summarized i n  t h e  f o l l o w i n g  

t a b l e s .  

Table  4. Summary o f  r e s u l t s  o f  p r ev ious  s t u d i e s ,  
p l ay  groups  compared t o  c o n t r o l s  

S  tudv R e s u l t s  

Sylva e t  a l .  (1974) Experiment 1  - p l a y  and obse rva t ion  supe r io r  t o  
no t r ea tmen t .  

Vandenberg (1978) no c o n t r o l  g roup  

Smith and Dutton p l a y  and t r a i n i n g  s u p e r i o r  t o  c o n t r o l  
( 1979) 

S i e g l e r  ( 1976) Experiment 1  - no s i g n i f i c a n t  t rea tment  e f f e c t s  
f o r  expe r imen ta t i on  ( p l a y )  o r  obse rva t ion  groups. 
Experiment 2 - no expe r imen ta t i on  group 

Two s t u d i e s  ( S y l v a ,  1 9 7 4 ;  S m i t h  and D u t t o n ,  1979) suppor t  t h e  

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

so lv ing .  The. f o u r t h  s tudy  ( S i e g l e r ,  1976) does  not.  



Table 5. Summary of  r e s u l t s  o f  p r ev ious  s t u d i e s  - p lay  groups  
compared t o  more s t r u c t u r e d  t r ea tmen t  c o n d i t i o n s  

Studv R e s u l t s  

Sylva e t  a l .  (1974) E x p e r i m e n t  1  - more l e a r n e r s  i n  p lay  group,  more 
i m m e d i a t e  s o l v e r s  i n  o b s e r v a t i o n  g r o u p ,  no  
d i f f e r e n c e s  i n  number o f  s p o n t a n e o u s  s o l v e r s  
Experiment 2 - play  and obse rve  p r i n c i p l e  g r o u p s  
b o t h  s u p e r i o r  t o  " o b s e r v e  c o m p o n e n t s n  a n d  
" t r a i n i n g  on componentsn groups .  

Vandenberg (1978) p l a y  s u p e r i o r  t o  d i d a c t i c  f o r  6 and 7  yea r  o l d s  

Smith and Dutton p l a y  s u p e r i o r  t o  t r a i n i n g  o n  t a s k  r e q u i r i n g  
( 1979) " innovat ionn  

S i e g l e r  E x p e r i m e n t  1  - no t r e a t m e n t  e f f e c t s  f o r  e i t h e r  
p l ay  o r  obse rva t ion  groups  
E x p e r i m e n t  2 - no p l a y  c o n d i t i o n .  S i g n i f i c a n t  
t r ea tmen t  e f f e c t s  f o r  o b s e r v a t i o n  groups. 

This  Studv and t h e  Research t o  Date 

The r e s e a r c h  d o n e  t o  d a t e  on  t h e  r e l a t i o n s h i p  between p l ay  and 

problem s o l v i n g  sugges ted  a  number o f  m e  t h o d o l o g i c a l  m o d i f i c a t i o n s  

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

suggested t h a t  t h e  t r ea tmen t  c o n d i t i o n s  be  m o d i f i e d  i n  t h e  f o l l o w i n g  

ways: 1 )  P r i o r  s t u d i e s  have not  a t tempted  t o  de te rmine  p a r t i c i p a n t s 1  

e x i s t i n g  knowledge of  t h e  problem p r e s e n t e d  i n  t h e  p o s t t e s t .  Such  

knowledge would s e r v e  t o  confound i n t e r p r e t a t i o n s  o f  r e s u l t s .  A 1  though 

one  would e x p e c t  s u c h  c h i l d r e n  (who  h a d  n o t h i n g  t o  l e a r n  f r o m  

t r e a t m e n t )  would h a v e  b e e n  e v e n l y  d i s t r i b u t e d  amongst t h e  groups  i n  

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

v a r i a b l e ,  however, p rov ides  a  s t r o n g e r  test  o f  t h e  e f f e c t s  o f  p l ay  on 

l e a r n i n g .  2) The p l a y  g r o u p  s h o u l d  b e  e x p o s e d  t o  a n d  h a v e  a n  



o p p o r t u n i t y  t o  e x p l o r e  and  m a n i p u l a t e  =of t h e  m a t e r i a l s  of t h e  

task .  The t r a n s p a r e n t  box used i n  both p rev ious  experiments  (Sylva e t  

a l .  , 1974;  Vandenberg ,  1978)  was n o t  i n c l u d e d  as p a r t  o f  t h e  p lay  

equipment du r ing  t r ea tmen t ;  3 )  The d i d a c t i c  and o b s e r v a t i o n  g r o u p s  

s h o u l d  p r o v i d e  i n s t r u c t i o n  which i s  more d i r e c t ,  which provides  f o r  

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

understanding,  and which ensu res  t h a t  t h e  i n s t r u c t e d  s t u d e n t  r eaches  a  

l e v e l  of  unders tanding  which would e n a b l e  h i d h e r  t o  s o l v e  t h e  problem 

posed i n  t h e  p o s t t e s t .  Knowledge of  what e f f e c t i v e  d i r e c t  i n s t r u c t i o n  

invo lves  was app l i ed  t o  provide  a more p o w e r f u l  t r e a t m e n t ;  4 )  A new 

p l a y  g r o u p  i s  added .  T h i s  g r o u p  is inc luded  t o  test t h e  hypo thes i s  

t h a t  an exper imenta l  p lay  t h i n g  could be des igned  which would p e r h a p s  

engage t h e  c h i l d r e n  longe r  and f o c u s  t h e i r  a t t e n t i o n  on t h e  p r i n c i p l e s  

r e l e v a n t  t o  t he  s o l u t i o n  of t h e  problem t a s k  b e t t e r  than  t h e  materials 

of t h e  task .  

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

r e l evan t .  Vandenberg modif ied S y l v a l s  s c o r i n g  o f  h i n t s  t o  a d d r e s s  t h e  

d i f f e r e n t i a l  n a t u r e  of  each h i n t .  Th i s  is n o t  done i n  t h e  experiment 

h e r e  r epo r t ed .  S ince  t h e  l e n g t h  of time e a c h  p a r t i c i p a n t  t a k e s  t o  

s o l v e  t h e  problem is  c l o s e l y  t i e d  t o  t h e  number of  h i n t s  g iven ,  and 

s i n c e  i t  is d i f f i c u l t  t o  de te rmine  l o g i c a l l y  o r  e m p i r i c a l l y  j u s t  how 

h e l p f u l  e a c h  h i n t  was t o  each c h i l d  -- S y l v a t s  s impler  s c o r i n g  method 

is used. 

Both S y l v a  and Vandenberg  u s e d  a " s t i c k  as r a k e w  problem. The 



t a s k  u s e d  i n  t h i s  experiment  is more s i m i l a r  t o  t h a t  used by S i e g l e r ,  

a l though ba lance  s c a l e  problems r e q u i r e  encoding which can be  s e e n  a s  

more complex t h a n  t h a t  r e q u i r e d  by t h e  p r e s e n t  t e e t e r  t o t t e r  problem. 

Another impor t an t  m o d i f i c a t i o n  i n  t h e  equipment used was t h e  a d d i t i o n  

o f  a n  e x p e r i m e n t a l  t o y .  The r e a s o n  f o r  t h i s  change  was d i s cus sed  

above. 

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

v a r i a t i o n s  of t h e  d i r e c t  i n s t r u c t i o n  provided i n  t h i s  s t u d y .  He t o l d  

a l l  o f  h i s  s u b j e c t s  t h a t  they were go ing  t o  nplayn -- and h i s  exper i -  

mentat ion c o n d i t i o n  is roughly e q u i v a l e n t  t o  t h e  p lay  c o n d i t i o n .  H i s  

o b s e r v a t i o n  g r o u p  r e c e i v e d  d i r e c t  i n s t r u c t i o n  -- t h e  n a t u r e  of  which 

he s y s t e m a t i c a l l y  v a r i e d  i n  h i s  series of experiments .  If a  continuum 

were drawn w i t h  free p lay  a t  one end and d i r e c t  i n s t r u c t i o n  (of  t h e  

type  u s e d  i n  t h e  r e s e a r c h  r e p o r t e d  h e r e )  a t  t h e  o t h e r ,  S i e g l e r l s  . 

o b s e r v a t i o n  groups  could  be p laced  mid way. 

The mixed r e s u l t s  o u t l i n e d  above g e n e r a l l y  suppor t  t h e  hypo thes i s  

t h a t  p l ay  t r e a t m e n t  c o n d i t i o n s  are more e f f e c t i v e  than more s t r u c t u r e d  

t r ea tmen t  c o n d i t i o n s  bu t  i n  r a t h e r  l i m i t e d  a r e a s .  It i s  t h e r e f o r e  

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

t r ea tmen t  effects than  play.  



CHAPTER THREE 

Method 

i 

f Thirty-two boys and 32 g i r l s  from day c a r e  c e n t e r s  and r e c r e a t i o n  
P 
c programs p a r t i c i p a t e d  i n  t h i s  s tudy.  T h e i r  a g e s  r a n g e d  f rom 4.0 t o  

6 .0  y e a r s  (Mean=4 y e a r s  9 months, S. D.=5.8 months) and a l l  were from 

E n g l i s h  s p e a k i n g  homes i n  t h e  G r e a t e r  Vancouver  a r e a  o f  B r i t i s h  

C o l u m b i a ,  Canada. C h i l d r e n  were s e l e c t e d  on  t h e  b a s i s  o f  t h e i r  

performance on t h e  p r e t e s t  d e s c r i b e d  below. O f  t h e  125 c h i l d r e n  who - 
were p r e t e s t e d ,  58 ( 3 1  m a l e ,  27 female)  so lved  t h e  problem, one was 

e l imina t ed  because o f  a  h e a r i n g  problem and one was e l imina t ed  because 

o f  a l a n g u a g e  p rob lem,  l e a v i n g  a t o t a l  o f  6 5  p o s s i b l e  s u b j e c t s .  One 

p a r t i c i p a n t ,  recorded  as a n  e x t r a ,  was n o t  u s e d .  The r e m a i n i n g  64 

p a r t i c i p a n t s  were r andomly  a s s i g n e d  i n  e q u a l  numbers t o  one of  t h e  

fo l l owing  f o u r  t r ea tmen t  groups: p l a y  w i t h  t h e  m a t e r i a l s  u s e d  i n  t h e  

test  t a s k ,  p l ay  wi th  an i n s t r u c t i o n a l  p l a y t h i n g ,  d i r e c t  i n s t r u c t i o n  i n  

t h e  s o l u t i o n  t o  t h e  problem u s i n g  t a s k  e q u i p m e n t ,  and  no t r e a t m e n t  

c o n t r o l .  Groups  o n e  and f o u r  were ba lanced  f o r  sex ,  wh i l e  group two 

contained seven boys and n ine  g i r l s ,  and  g r o u p  t h r e e  c o n t a i n e d  n i n e  

boys and seven  g i r l s .  

M a t e r i a l s  

T e s t  m a t e r i a l s .  A m i n i a t u r e  wooden t e e t e r - t o t t e r  w a s  developed 



t o  t e s t  c h i l d r e n ' s  a b i l i t y  t o  s o l v e  a  p h y s i c a l  man ipu la t i ve  problem. 

The d e v i c e ,  i l l u s t r a t e d  i n  F i g u r e  5 ,  c o n s i s t e d  o f  a  wooden boa rd  

w i t h  a  s i n g l e  g r o o v e  down t h e  c e n t e r  o f  i ts  l e n g t h  and balanced on a  

fulcrum. A p i e c e  o f  dowel l ing  was g lued  t o  t h e  unde r s ide  of  t h e  board 

a t  r i g h t  a n g l e s  t o  t h e  groove,  t o  form t h e  fulcrum. Each end o f  t h e  

board had two c i r c u l a r  dep re s s ions  i n t o  which we igh t s  could be placed.  

The t e e t e r - t o t t e r  was designed t o  t i p  when a  marble  was p laced  i n  t h e  

groove. When two we igh t s  were p laced  i n  t h e  o t h e r  e n d ,  t h e  b a l a n c e  

s h i f t e d  a n d  t h e  m a r b l e  would move down t h e  g r o o v e  t o  t h e  newly 

weighted end. The ends  of  t h e  groove were blocked s o  t h e  marble  would 

n o t  r o l l  o u t .  These  m a t e r i a l s  were used i n  t h e  s c r e e n i n g  procedure,  

p o s t t e s t ,  and one of  t h e  t r ea tmen t  cond i t i ons .  

e n t a l  ~ l a v t h i w .  The exper imenta l  p l a y t h i n g  c o n s i s t e d  of 

a roadrace  se t  i l l u s t r a t e d  i n  F i g u r e  6 and t h r e e  t o y  v e h i c l e s .  It was . 

t h e  same b a s i c  s h a p e  a s  t h e  t a s k  equipment but  was des igned  t o  teach  

t h e  p r i n c i p l e s  wh ich  n e e d  t o  b e  u n d e r s t o o d  t o  s o l v e  t h e  p r o b l e m  

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

wooden board w i t h  a b l ack  roadway p a i n t e d  down its c e n t e r .  A s t r i p  of 

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

became a  channel  down t h e  middle o f  t h e  toy.  A d o t t e d  ye l low l i n e  was 

p a i n t e d  down t h e  middle  of  t h e  road.  Two park ing  s p a c e s  were made a t  

one end and a  m e t a l  t o y  c a r  was p l a c e d  i n  e a c h  one .  A t o y  d o u b l e  

d e c k e r  b u s ,  h e a v i e r  t h a n  t h e  c a r s ,  was p laced  i n  f r o n t  of  t h e  toy. 

The bus would r u n  t h e  f u l l  l e n g t h  o f  t h e  road  o n l y  i f  b o t h  cars w e r e  



weights 

wooden weights 

Figure  5 .  Test  m a t e r i a l s  

Scale 1 cm = 7.5 cm 

Figure  6. Experimental P l ay th ing  ( t o y  v e h i c l e s  no t  shown). 



i n  p l ace  i n  t h e i r  pa rk ing  s l o t s .  When t h e  bus was i n  a  park ing  space ,  

t he  c a r s  c o u l d  b e  r a c e d  t h e  l e n g t h  o f  t h e  r o a d .  The e n d s  of  t h e  

roadway were blocked s o  t h a t  t h e  c a r s  d i d  n o t  run  o f f  t h e  board. The 

c a r s  were i d e n t i c a l ,  and each  was heavy enough t o  t r i p  t h e  b a l a n c e  of 

t h e  roadway i f  p laced  a t  one end when t h e  pa rk ing  s p o t s  were empty. 

Procedure 

Screenlnn   retest. Each s u b j e c t  was p r e t e s t e d  w i t h  t h e  a p p a r a t u s  

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

"I h a v e  a  j o b  f o r  you t o  do. This  i s  a t e e t e r - t o t t e r  

f o r  a marble.  Show me a  way t o  make t h e  marble  go from 

t h i s  end  ( p o i n t  t o  t h e  l o w e r  e n d )  t o  t h e  o t h e r  end. 

T h e r e  are two r u l e s .  F i r s t ,  you may n o t  p u s h  t h e  

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

w e i g h t s )  t o  make i t  happen. If you can  d o  i t ,  you may 

keep t h e  marble.  Go ahead. 

The e x p e r i m e n t e r  t h e n  p u t  t h e  w e i g h t s  i n t o  t h e  c h i l d ' s  hand  and 

s t a r t e d  t h e  s t o p  watch. If t h e  c h i l d  b r o k e  a  r u l e  ( e . g . ,  u s e d  h i s  

hand t o  move t h e  t e e t e r - t o t t e r  o r  pushed t h e  marb le )  t h e  exper imenter  

g e n t l y  enforced  t h e  r u l e  ( e .  g . ,  removed t h e  h a n d )  a n d  r e p e a t e d  t h e  

r e l e v a n t  i n s t r u c t i o n .  If t h e  c h i l d  asked a  q u e s t i o n  concern ing  t h e  

s o l u t i o n  (e .g . ,  Do I p u t  t h e  we igh t s  h e r e ? ) ,  s / h e  was t o l d  "You a r e  

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

procedure (e.g., "May I use  my hand?"),  t h e  exper imenter  r e p e a t e d  t h e  



r e l e v a n t  i n s t r u c t i o n s .  The c h l d r e n  were g i v e n  30 seconds t o  s o l v e  t h e  

problem. Only those  who f a i l e d  t h e  s c r e e n i n g  p r e t e s t  p a r t i c i p a t e d  i n  

t h e  experiment.  

T r e a t m e n t  one :  P lav-  t a s k  m a t e r i a l s .  After t h e  p r e t e s t ,  those  

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

i n s t r u c t i o n s :  

"You may p l a y  w i t h  t h i s  t o y  f o r  a wh i l e ,  bu t  you must 

keep i t  on t h e  t a b l e .  After you  h a v e  p l a y e d  f o r  as 

long  a s  you can,  you may t r y  t h e  job  aga in .  

The t i m i n g  o f  t h e  s e s s i o n  began  a s  s o o n  as t h e  i n s t r u c t i o n s  were 

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

e q u i p m e n t ,  no r e c o g n i t i o n  o f  t h e  s o l u t i o n  was made by t h e  examiner. 

If any o f  t h e  fo l l owing  occu r r ed ,  t h e  c h i l d  was g iven  a prompt t o  p l a y  

a  b i t  l onge r :  

a )  30 seconds wi thout  i n t e r a c t i o n  w i t h  t h e  p l a y  t h ing ,  

b )  a r e q u e s t  by t h e  c h i l d  t o  s t o p  p l a y i n g ,  

c )  a  motion t o  g e t  up from t h e  p l a y  t a b l e ,  

d )  a r e q u e s t  by t h e  c h i l d  t o  do t h e  p o s t t e s t .  

If a n y  o f  t h e  a b o v e  o c c u r r e d  a f t e r  t h e  p rompt ,  t h e  s e s s i o n  was 

te rmina ted  and t h e  p o s t t e s t  was admin i s t e r ed .  If t h e  c h i l d  was s t i l l  

p l a y i n g  a f t e r  10 minutes  t h e  exper imenter  s a i d ,  "You may p l ay  as long  

a s  you want, bu t  don ' t  f o r g e t  t o  t e l l  m e  when you are f i n i s h e d . "  T h i s  

p r o c e d u r e  was r e p e a t e d  a f t e r  1 5  m i n u t e s  o f  play.  If t h e  c h i l d  was 

still p l ay ing  a f t e r  20 m i n u t e s ,  t h e  s e s s i o n  was t e r m i n a t e d  by t h e  



experimenter  s ay ing ,  "That ' s  a l l  t h e  t ime we have. I ' d  l i k e  you t o  do 

t h e  j o b  y o u  t r i e d  e a r l i e r . "  The p o s t t e s t  w a s ,  i n  a l l  c a s e s ,  

a d m i n i s t e r e d  b l i n d l y  by a  t r a i n e d  r e s e a r c h  a s s i s t a n t  who was not  

informed of t h e  t r ea tmen t  t he  s u b j e c t  had r ece ived .  

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

t rea tment  two, were videotaped.  The procedures  used a r e  d e s c r i b e d  i n  

t h e  s e c t i o n  be low e n t i t l e d  O b s e r v a t i o n  o f  Play,  Treatments One and 

Two. Appendices A and B show t h e  c o d i n g  s h e e t s  u s e d  t o  r e c o r d  d a t a  

and t h e  c a l c u l a t i o n s  employed on t h e s e  d a t a ,  r e s p e c t i v e l y .  

Treatment two: P l av -Ex~er imen ta l  D l a v t h i n ~  After t h e  s c r e e n i n g  

p r e t e s t ,  t h o s e  c h i l d r e n  who were a s s igned  t o  t h i s  c o n d i t i o n  r ece ived  

t h e  fo l lowing  i n s t r u c t i o n s :  

"I h a v e  on  t h e  t a b l e  some new t o y s  f o r  you t o  p l a y  

with.  You may p l ay  w i t h  t h e s e  t o y s  f o r  a w h i l e ,  b u t  

p l e a s e  k e e p  them on  t h e  t a b l e .  After you have played 

f o r  as l o n g  as you can ,  you may t r y  t h e  j o b  w i t h  t h e  

o t h e r  t oy  again.  " 
The s e s s i o n  was timed from t h i s  po in t .  The l e n g t h  of  t h e  p lay  s e s s i o n  

was d e t e r m i n e d  i n  t h e  same manner  a s  f o r  g r o u p  o n e  ( P l a y -  t a s k  

m a t e r i a l s ) .  The v ideo tapes  of  t h e  s u b j e c t s f  p l a y  were analyzed us ing  

the  same code s h e e t s  and behavior  c a t e g o r i e s  a s  desc r ibed  i n  t h e  p r e -  

c e d i n g  s e c t i o n .  The code s h e e t s  were used as f o r  group one ( a  sample 

code s h e e t  i s  i n  Appendix C;  c a l c u l a t i o n s  a r e  i n  Appendix Dl. 

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



p r e t e s t ,  t hose  c h i l d r e n  who were a s s i g n e d  t o  t h i s  c o n d i t i o n  were g iven  

a v e r b a l  e x p l a n a t i o n  and modelled demons t r a t i on  o f  t h e  s o l u t i o n  t o  t h e  

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

e q u i p m e n t .  The s e s s i o n  w a s  t i m e d  f r o m  t h e  p o i n t  w h e r e  t h e  

exper imenter  s a i d :  

"I am going  t o  t each  you how t o  g e t  t h i s  marble t o  r o l l  

a l l  t h e  way from t h i s  end o f  t h e  t e e t e r - t o t t e r  t o  t h e  

o t h e r  end .  I c a n ' t  p u s h  i t  and  I h a v e  t o  use t he se  

we igh t s  t o  make i t  happen. I w i l l  p u t  t h e  weights  i n t o  

t h e s e  round h o l e s  i n  t h e  h igh  end o f  t h e  t e e t e r - t o t t e r .  

They w i l l  make t h i s  e n d  ( p o i n t  t o  t h e  h i g h e r  e n d 9  

h e a v i e r .  It w i l l  go  down. A s  i t  goes  down t h e  marble 

end w i l l  go up and t h e  marble  w i l l  r o l l .  1'11 show you 

what I mean. " 

The s o l u t i o n  was t hen  demonstrated. The exper imenter  then  s a i d ,  

"The  m a r b l e  r o l l e d  a l l  t h e  way t o  t h e  o t h e r  end.  

Tha t ' s  e x a c t l y  what w e  wanted t o  happen." 

The exper imenter  then  asked t h e  c h i l d ,  "Te l l  me what you would do 

t o  g e t  t h e  marble  t o  r o l l  t o  t h e  o t h e r  end o f  t h e  t e e t e r - t o t t e r ? "  If 

t h e  c h i l d  asked a q u e s t i o n ,  i t  was answered. If n o t ,  t h e  exp lana t ion ,  

demons t ra t ion  and q u e s t i o n  were r e p e a t e d  u n t i l  c r i t e r i o n  was r e a c h e d .  

The e x p l a n a t i o n  was  judged adequate  i f  t h e  c h i l d  mentioned where t h e  

weights  had t o  be put .  The s e s s i o n  was t i m e d  f r o m  t h e  b e g i n n i n g  of 

t h e  e x p e r i m e n t e r ' s  e x p l a n a t i o n  t o  t h e  end o f  t h e  c h i l d ' s  c o r r e c t  



c r i t e r i o n  response.  

T r e a t m e n t  f o u r :  C o n t r o L  A f t e r  t h e  s c r e e n i n g  p r e t e s t ,  those  

c h i l d r e n  who were a s s igned  t o  t h e  c o n t r o l  c o n d i t i o n  were t o l d :  

"I a m  g o i n g  t o  r e a d  you a  s t o r y  now. Af t e r  t h e  s t o r y  

you may t r y  t h e  job wi th  t h e  toy  aga in .  " 

They were  read  a s t o r y  e n t i t l e d ,  "How Tom Beat  Captain Najork and H i s  

Hired Sportsmenn by R u s s e l l  Hoban, ( 1974)  wh ich  t o o k  a p p r o x i m a t e l y  

f i v e  minutes.  

P o s t t e s t ,  F o l l o w i n g  t r e a t m e n t ,  t h e  t e s t  m a t e r i a l s  descr ibed  

above were used i n  t h e  p o s t t e s t .  The t e s t e r ' s  i n s t r u c t i o n s  t o  t h e  

c h i l d  were: 

"I would l i k e  you t o  t r y  t h e  j o b  you  t r i e d  e a r l i e r .  

Show me a  way t o  make t h e  m a r b l e  g o  f r o m  t h i s  e n d  

( p o i n t  t o  t h e  l o w e r  end) t o  t h e  o t h e r  end. There a r e  

two r u l e s .  F i r s t ,  you c a n ' t  push t h e  marble .  Second ,  

you h a v e  t o  u s e  t h e s e  t o  make i t  happen ( p o i n t  t o  t h e  

we igh t s ) .  If you can do  i t  you may k e e p  t h e  m a r b l e .  

Go ahead. 

The w e i g h t s  were t h e n  handed  t o  t h e  c h i l d ,  and  t h e  s t o p  watch w a s  

s t a r t e d .  Q u e s t i o n s  were handled a s  f o r  t h e  p r e t e s t .  The f o l l o w i n g  

recorded h i n t s  were used: 

1. S e e  i f  you c a n  f i n d  a way t o  make t h i s  end ( p o i n t  t o  

t h e  upper e n d )  o f  t h e  t e e t e r - t o t t e r  g o  down w i t h o u t  

u s i n g  your hand t o  push i t  down. 



2. See i f  you can do i t  wi th  t h e  we igh t s  ( p o i n t ) .  

3.  See i f  you c a n  d o  i t  by p u t t i n g  a  w e i g h t  ( p o i n t )  i n  

each of t h e  h o l e s  a t  one end. 

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

s o l u t i o n  a t  which time t h e  c h i l d  was g i v e n  t h e  m a r b l e .  If t h e  c h i l d  

had  n o t  s o l v e d  a f t e r  t h i r t y  s econds ,  t h e  first h i n t  was given. The 

s e c o n d  h i n t  was g i v e n  a t  s i x t y  s e c o n d s ,  a n d  t h e  t h i r d  a t  n i n e t y  

s e c o n d s .  If t h e  c h i l d  had  n o t  so lved  a f t e r  two minutes ,  t h e  t e s t e r  

thanked t h e  c h i l d  and gave h i d h e r  t h e  marble  f o r  t r y i n g .  

The v i d e o t a p e  o f  t h e  p o s t t e s t  was coded n o t i n g  t h r e e  v a r i a b l e s :  

whether t h e  s u b j e c t  s u c c e s s f u l l y  s o l v e d  t h e  p rob lem,  t h e  number o f  

h i n t s  r e q u i r e d ,  and t h e  time t o  s o l u t i o n  i n  seconds. S o l u t i o n  time 

was t h a t  which e lapsed  between t h e  p o i n t  a t  which t h e  c h i l d  was handed 

t h e  w e i g h t s  and t h e  p o i n t  a t  which t h e  marble  r o l l e d  down t h e  t e e t e r -  

t o t t e r  and s t r u c k  t h e  o t h e r  end. For non s o l v e r s ,  t h e  v a l u e  e n t e r e d  

f o r  time t o  s o l u t i o n  was 120 seconds. 

Dbserva t ion  of P lav  T r e a b e n t s  One and TWQ. 

The c h i l d f  s p l a y  was v i d e o t a p e d  f o r  a n a l y s i s .  A l l  v ideotapes  

were coded i n  t h e  fo l lowing  manner. Using a s t o p  watch and code s h e e t  

(Appendices A and B) t h e  c h i l d ' s  behav io r s  d u r i n g  play were c l a s s i f i e d  

as e i t h e r  o n - t a s k  play, o f f - t a s k  p l a y ,  o r  n o n - p l a y .  The  f i r s t  

c a t e g o r y  inc luded  any p l ay  i n  which t h e  t e e t e r - t o t t e r  was u p r i g h t  and 

the  c h i l d  was u s i n g  a t  l e a s t  t h r e e  o f  t h e  f o u r  t o y  i t e m s  (two weights ,  



one m a r b l e ,  t e e t e r - t o t t e r ) .  O f f  t a s k  p l a y  included a l l  o the r  p lay  

with the  toys ,  f o r  example us ing  the  t e e t e r - t o t t e r  u p s i d e  down o r  i n  

some o t h e r  p o s i t i o n ,  and/or us ing fewer than t h r e e  of  t h e  toy items. 

No a t tempt  was made i n  coding t h e  c h i l d r e n ' s  a c t i v i t i e s  t o  s e p a r a t e  

e x p l o r a t o r y  b e h a v i o r  o r  f a n t a s y  p l a y  from o t h e r  t y p e s  o f  p lay .  

Non-play behavior was any behavior  i n  which the  c h i l d  was not  touching 

any of  t h e  t o y  items ( e . g .  l o o k i n g  a round  t h e  room, g o i n g  t o  t h e  

bathroom, rocking on h i s  c h a i r ) .  As t h e  coder watched t h e  v i d e o t a p e ,  

changes  i n  b e h a v i o r  were noted on a  time l i n e  a s  they occurred. The 

code s h e e t s  were used  t o  d e t e r m i n e  t h e  t o t a l  l e n g t h  o f  t h e  p l a y  

p e r i o d ,  and t h e  t o t a l  amount o f  time t h e  s u b j e c t  spent  engaging i n  

each of t h e  above behaviors  (sample c a l c u l a t i o n s  a r e  i n  Appendix B) . 
The number o f  problem s o l u t i o n s  performed dur ing t h e  play period was 

a l s o  coded. Two s t e p s ,  i n  s e q u e n c e ,  were r e q u i r e d  f o r  p r o b l e m  

s o l u t i o n .  The c h i l d  had t o  p lace  t h e  weights  i n  t h e  upper end o f  t h e  

t e e t e r - t o t t e r  and t h e  m a r b l e  h a d  t o  r o l l  f r o m  t h e  o t h e r  e n d ,  

t r a v e l l i n g  t h e  f u l l  l eng th  of  t h e  groove. 



CHAPTER FOUR 

R ESUL TS 

Q u a l i t a t i v e  Ana lvs i s  

A l l  s u b j e c t s  s e l e c t e d  f o r  t h e  exper iment  c o m p l e t e d  t h e  t a s k s  a s  

s p e c i f i e d .  No formal  coding was done u t i l i z i n g  a n a l y s i s  such  as Hutt  

(1971).  Informal  a n a l y s i s  o f  v ideo  t a p e s ,  however  r e v e a l s  t h a t  t h e  

b u l k  o f  t h e  a c t i v i t y  engaged  i n  by t h e  " p l a y w  g r o u p s  was s p e c i f i c  

e x p l o r a t i o n ,  a 1  though some d i v e r s i v e  e x p l o r a t i o n  a l s o  occurred.  

Ouanti  t a t i v e  Ana lvs ig  

I n t e r r a t e r  r e l i a b i l i t y  i n  c o d i n g  of t h e  c h i l d r e n ' s  a c t i v i t i e s  

d u r i n g  t h e  p l a y  s e s s i o n s  and t h e i r  pe r fo rmance  on t h e  p o s t t e s t  was 

determined by coding t h e s e  s e s s i o n s  t w i c e  u s i n g  a d i f f e r e n t  coder  each 

t ime .  T a b l e  6 c o n t a i n s  t h e  P e a r s o n  c o r r e l a t i o n s  on  t h e  v a r i o u s  

dependent v a r i a b l e s .  The coding o f  t h e  expe r imen te r  was u t i l i z e d  f o r  

a l l  a n a l y s e s .  The number of  s o l v e r s  i n  each  t r ea tmen t  group i s  shown 

i n  Table  7. Means and s t anda rd  d e v i a t i o n s  f o r  group d a t a  on t h e  o t h e r  

dependent v a r i a b l e s  are shown i n  Table  8. 

The h y p o t h e s i s  t h a t  d i r e c t  i n s t r u c t i o n  would  p r o d u c e  g r e a t e r  

t r e a t m e n t  e f f e c t s  t h a n  p lay  w a s  suppor ted .  The p o s t t e s t  performance 

of  those  p a r t i c i p a n t s  who r ece ived  d i r e c t  i n s t r u c t i o n  was such  t h a t  no 

s t a t i s t i c a l  a n a l y s i s  was r e q u i r e d  t o  de te rmine  its s i g n i f i c a n c e .  A l l  

s i x t e e n  c h i l d r e n  so lved  t h e  problem, r e q u i r e d  no h i n t s  i n  o r d e r  t o  d o  



Play wi th  Play wi th  
M a t e r i a l s  o f  Experimental  
t h e  Task P lay  t h i n g  

Table  6 

Pearson c o r r e l a t i o n  c o e f f i c i e n t s  f o r  i n t e r r a t e r  
r e l i a b i l i t y  - p lay  groups 

Seconds o f  Treatment 
On Task P l ay  
Off Task P lay  
Off Task Behavior 
Solve/no t Solve  
Time t o  S o l u t i o n  



Table 7 

Number of  p o s t t e s t  s o l v e r s  i n  each  of  f o u r  c o n d i t i o n s  

Play-Task Play-Experimental D i r e c t  
M a t e r i a l s  P l ay th ing  I n s t r u c t i o n  

n  = 16 n  = 16 n  = 16 n  = 16 
--- - - - -- - - - - - - - - - - --- - - 

Number o f  S o l v e r s  

0 h i n t s  3 1 16 2 

1 h i n t  1 0 0 2 

2 h i n t s  0 0 0 1 

3 h i n t s  5 9 0 8 

Tota l  9 10 16 13 

Table 8 

Means and s t anda rd  d e v i a t i o n s  f o r  number o f  h i n t s  and time 
t o  s o l u t i o n  i n  each of f o u r  c o n d i t i o n s  - a l l  p a r t i c i p a n t s  

Play-Task Play- Experimental D i rec t  
Ma te r i a l s  P l a y t h i n g  I n s t r u c t i o n  Control  

k b e r  of  M 2.75 3 -19  0 2.5 
h i n t s  S. D. 1.57 -98 0 1.32 

Time t o  M 93.69 102.06 7.0 85 .O 
S o l u t i o n  S. D. 42.61 26.34 1.59 35.87 
( sec .  ) 



s o ,  and w e r e  a b l e  t o  ach ieve  t h e i r  s o l u t i o n s  i n  a mean time of seven 

seconds (S. D. 1 .6 seconds) .  I n  t h e  group which played w i t h  t h e  t a s k  

m a t e r i a l s ,  t h r e e  c h i l d r e n  s u c c e s s f u l l y  so lved  t h e  pos t  test problem 

wi thout  h i n t s ,  one c h i l d  d i d  so after one  h i n t  and f i v e  c h i l d r e n  w e r e  

s u c c e s s f u l  a f t e r  t h r e e  h i n t s ,  f o r  a t o t a l  of n ine  s o l v e r s .  The group 

which played wi th  t h e  exper imenta l  p l a y t h i n g  produced a  t o t a l  of t e n  

, s o l v e r s ,  one  a f t e r  t h e  first h i n t  and n i n e  a f t e r  t h e  t h i r d  h i n t .  I n  

t he  c o n t r o l  group,  t h i r t e e n  c h i l d r e n  s o l v e d  t h e  p o s t  t e s t  problem. 

Two c h i l d r e n  s o l v e d  wi thou t  any h i n t s ,  two after one h i n t ,  one a f t e r  

two h i n t s  and e i g h t  after t h r e e  h i n t s ,  The mean time t o  s o l u t i o n  f o r  

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

i n s t r u c t i o n  group. 

The hypo thes i s  t h a t  p l ay  would improve performance on t h e  problem 

s o l v i n g  t a s k  was not s u p p o r t e d .  When t h e  two p l a y  g r o u p s  and t h e  

c o n t r o l  g r o u p  were compared, no s i g n i f i c a n t  d i f f e r e n c e s  were found on 

any of t h e  t h r e e  dependent v a r i a b l e s  -- time t o  s o l u t i o n ,  number of  

h i n t s  r e q u i r e d ,  o r  number of s o l v e r s  pe r  group ( s e e  Appendix E, t a b l e s  

1,  2, and 3). The mean time t o  s o l u t i o n  f o r  t h e  g r o u p  which p l a y e d  

w i t h  t h e  t a s k  materials was 93.7 s e c o n d s  ( S .  D. 42 .6) .  Those who 

played w i t h  the  exper imenta l  p l a y t h i n g  so lved  i n  a mean t ime o f  102.1 

s e c o n d s  (S. D. 26 .3 )  w h i l e  t h e  c o n t r o l  g r o u p  mean was 85.0 seconds 

(S*  D. 35.9). 

The c h i l d r e n  who p l a y e d  w i t h  t h e  e x p e r i m e n t a l  p l a y t h i n g  were 

compared t o  those  who played w i t h  t h e  t a s k  m a t e r i a l s  on  a number o f  



measures. The p lay  of t h e s e  groups  w a s  coded as r e f l e c t e d  i n  Table  9. 

The o t h e r  two t r ea tmen t  c o n d i t i o n s  were o f  c o u r s e  n o t  inc luded  i n  t h i s  

a n a l y s i s  because they d i d  no t  p lay .  The mean l e n g t h  of time s p e n t  i n  

p l ay  by t h e  two groups  was 598.69 s e c o n d s  (S. D. 459.73)  f o r  t h o s e  

p l ay ing  w i t h  t h e  t a s k  m a t e r i a l s ,  and 628.12 seconds (S. D. 389.89) f o r  

t hose  p l a y i n g  w i t h  t h e  expe r imen ta l  p l a y  t h i n g .  T h i s  d i f f e r e n c e  was 

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

comparably l o n g  p lay  pe r iods .  There were, a s  w e l l ,  no d i f f e r e n c e s  i n  

t h e  c o m p a r a t i v e  mean l e n g t h s  o f  time s p e n t  i n  on t a s k  p l ay ,  o f f - t a sk  

p l ay ,  and non-play by t h e  two groups .  The r e l a t i v e l y  h i g h  s t a n d a r d  

d e v i a t i o n s  o b s e r v e d  on a l l  o f  t h e  a b o v e  measures  r e s u l t e d  from t h e  

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

they would p l a y  and what they  would do as they  played. 

The d i r e c t  i n s t r u c t i o n  group mean t r e a t m e n t  time was 79  s e c o n d s  . 

(S. D. 3 5  s e c o n d s ) .  The i n s t r u c t i o n  p e r i o d  f o r  14 s u b j e c t s  l a s t e d  

between 57 and 76 seconds,  w i t h  most o f  t h e  v a r i a n c e  c o n t r i b u t e d  by 

two s u b j e c t s  who were i n s t r u c t e d  f o r  179 and 158 seconds. The d i r e c t  

i n s t r u c t i o n  t r e a t m e n t  was  n o t  o n l y  more  e f f e c t i v e  i n  terms o f  a l l  

dependent measures,  i t  was a l s o  much s h o r t e r .  

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

coded  i n  terms o f  t h e  number o f  times each  c h i l d  so lved  t h e  problem 

du r ing  play.  The mean number of  s o l u t i o n s  d u r i n g  p l a y  f o r  t h e  g r o u p  

which  p l a y e d  w i t h  t h e  t a s k  m a t e r i a l s  w a s  2 .44  (S. D. 4 . 4 3 ) .  One 

c h i l d ,  who p l a y e d  w i t h  t h e  t a s k  m a t e r i a l s  f o r  1 1  s e c o n d s  b e f o r e  



T a b l e  9 

Means and s t a n d a r d  d e v i a t i o n s  o f  v a r i o u s  q u a l i t a t i v e  
measures  d u r i n g  two p l a y  c o n d i t i o n s  i n  seconds  

Play- Task Play-Exper imental  
Materials P l a y  t h i n g  

T o t a l  Treatment  M 
Time S.D. 

On Task P l a y  M 
S. D. 

O f f  Task P l a y  M 
S. D. 

Non- P l  ay  



s o l v i n g  t h e  " p o s t t e s t W  problem, went on t o  r e p e a t  t h e  problem s o l u t i o n  

f i f t e e n  more t i m e s  i n  a  p l a y  s e s s i o n  w h i c h  l a s t e d  a t o t a l  o f  658 

s e c o n d s .  When p r e s e n t e d  w i t h  t h e  p o s t t e s t ,  h e  so lved  i n  9 seconds,  

r e q u i r i n g  no h i n t s  t o  do so. The mean number o f  s o l u t i o n s  du r ing  p l a y  

( 2 . 4 4 1 ,  median  number o f  s o l u t i o n s  d u r i n g  p l a y  (.SO), and t h e  h igh  

s tandard  d e v i a t i o n  a s s o c i a t e d  w i t h  it ( 4 . 4 3 )  r e p o r t e d  f o r  h i s  g r o u p  

r e s u l t e d  from h i s  unusua l ly  h igh  l e v e l  of  r e sponse .  

The c h i l d r e n  who played w i t h  t h e  e x p e r i m e n t a l  p l a y t h i n g  s o l v e d  

d u r i n g  p l a y  s i g n i f i c a n t l y  l e s s  f r e q u e n t l y  (mean .25, median ,115, 

S. D.  . 5 8 ) .  A o n e  way a n a l y s i s  o f  v a r i a n c e ,  shown i n  T a b l e  1 0 ,  

y i e lded  a marg ina l ly  s i g n i f i c a n t  effect. (See  appendix  E, t a b l e s  5 ,  6 ,  

and 7 f o r  o t h e r  comparisons be tween t h e  two p l a y  groups.  ) 

Pearson c o r r e l a t i o n s  were c a l c u l a t e d  on  a l l  v a r i a b l e s  f o r  t h e  two 

p l a y  g r o u p s  ( T a b l e s  11 and  1 2 ) .  I n  t h e  P l a y  w i t h  Task  M a t e r i a l s  

c o n d i t i o n  s i g n i f i c a n t  c o r r e l a t i o n s  were found,  as one would l o g i c a l l y  

expec t ,  between t h e  t h r e e  components of t h e  dependen$ v a r i a b l e  ( i. e. 

whether t h e  p a r t i c i p a n t  so lved  t h e  problem o r  n o t ,  t h e  number of  h i n t s  

r e q u i r e d ,  and t h e  time t o  s o l u t i o n ) .  S i m i l a r l y ,  on-task play and off- 

t a s k  p l a y  c o r r e l a t e d  w i t h  t h e  t o t a l  t r e a t m e n t  time. A s i g n i f i c a n t  

c o r r e l a t i o n  was a l s o  found between s o l u t i o n s  d u r i n g  p l a y  and s o l v e ,  

n o t  s o l v e  ( r  = - . 35 ,  p  = . 0 8 9 ) .  The n e g a t i v e  d i r e c t i o n  o f  t h i s  

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

c o d e d  a s  o n e ,  a n d  n o n  s o l v e r s  w e r e  c o d e d  a s  two. S i g n i f i c a n t  

c o r r e l a t i o n s  were a l s o  found between s o l u t i o n s  d u r i n g  play and number 



T a b l e  10 

One-way a n a l y s i s  o f  v a r i a n c e  on s o l u t i o n s  d u r i n g  p l a y  by c o n d i t i o n  
( p l a y  w i t h  t a s k  m a t e r i a l s  and p l a y  w i t h  e x p e r i m e n t a l  p l a y t h i n g )  

Source  d . f .  SS MS F P  
-- - 

Between Groups 1 38.281 38.2813 3.842 0.06 

With in  Groups 30 298.9370 9.9646 

T o t a l  3 1 337.2180 
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of h i n t s  ( r  = - . 65 ,  p  = . 0 0 3 ) ,  and time t o  s o l u t i o n  ( r  = -.73, p  = 

.001) .  These d a t a  i n d i c a t e  t h a t  f o r  t h o s e  c h i l d r e n  who p l a y e d  w i t h  

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

performance on t h e  p o s t t e s t .  

I n  t h e  P l a y  w i t h  e x p e r i m e n t a l  P l a y t h i n g  cond i t i on ,  s i g n i f i c a n t  

c o r r e l a t i o n s  were found between s o l u t i o n s  d u r i n g  p l a y  and s e c o n d s  o f  

t r e a t m e n t  ( r  = . 5 7 ,  P = .01) ,  on-task p l a y  ( r  = 653, p = .017),  o f f -  

t a s k  p l a y  ( r  = .55, p = .013) and between o f f - t a s k  p l a y  and o n - t a s k  

p l a y  ( r  = .TI ,  p .001). 

The r e s u l t s  of  a  one way a n a l y s i s  o f  v a r i a n c e  on time t o  s o l u t i o n  

f o r  a l l  p a r t i c i p a n t s  are r e p o r t e d  i n  Appendix E, t a b l e  8. Appendix E, 

t a b l e  9 r e p o r t s  t h e  same a n a l y s i s  f o r  s o l v e r s  only.  This  a n a l y s i s  was 

done t o  p r o v i d e  a  more d i r e c t  c o m p a r i s o n  o f  t h o s e  p a r t i c i p a n t s  who 

so lved  t h e  problem. 



CHAPTER FIVE 

DISCUSSION 

T h i s  s t u d y  raises more q u e s t i o n s  a b o u t  t h e  r e s u l t s  o f  p r i o r  

s t u d i e s  t han  i t  p rov ides  answers.  Other s t u d i e s  have c la imed s u p p o r t  

f o r  t h e  hypo thes i s  t h a t  p l a y  improves performance on a problem s o l v i n g  

t a sk .  The r e s u l t s  h e r e  r e p o r t e d  do  no t  s u p p o r t  s u c h  a  c l a i m .  O t h e r  

a u t h o r s  have  developed complex e x p l a n a t i o n s  o f  t h e  mechanism by which 

l e a r n i n g  is f a c i l i t a t e d  by p lay .  I n  t h i s  c a s e  however, i t  would  seem 

t h a t  t h e  r e s u l t s  r e q u i r e  a n  e x p l a n a t i o n  which focuses  on t h e  r e a s o n s  

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

groups. 

The first s t e p  i n  t h e  a n a l y s i s  howeve r ,  is t o  answer t h e  more 

b a s i c  q u e s t i o n ,  "Were t h e  c h i l d r e n  i n  t h i s  e x p e r i m e n t  p l a y i n g ? " .  

B i j o u l s  r a t h e r  b r o a d  and somewhat c i r c u l a r  d e f i n i t i o n  o f  p l a y  as any 

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

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

i n  t h e  ca t ego ry  play.  The p l a y  they  engaged i n  inc luded  any behav io r s  

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

could np l ayw w i t h  t h e  m a t e r i a l s  f o r  a s  l o n g  as  t h e y  w i s h e d ,  and do  

anyth ing  they  wished t o  do w i t h  them. 

Even g iven  t h e  above, it could  be claimed t h a t  t h e  m a n i p u l a t i v e  

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

Berlyne and Hut t  would have i t ,  i n v e s t i g a t o r y ,  s p e c i f i c ,  i n s p e c t i v e  



e x p l o r a t i o n .  Consider ing t h e  p rev ious ly  d e s c r i b e d  c h a r a c t e r i s t i c s  of 

such behavior ,  t h e  l a b e l  f i t s  w e l l .  S i n c e  H u t t  r e fe r s  t o  d i v e r s i v e  

e x p l o r a t i o n  a s  synonymous w i t h  p l ay ,  i t  could  be claimed t h a t  t he se  

c h i l d r e n  were n o t  p l a y i n g  a t  a l l .  Whi l e  t h i s  may seem a t r i v i a l  

argument, i t  becomes p a r t i c u l a r l y  r e l e v a n t  when one begins  t o  t h e o r i z e  

about t h e  r o l e  of  p lay  i n  c o g n i t i v e  development. It i s  impor tan t  t h a t  

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

when a g iven  behavior  i s  mapped i n t o  t h e s e  c r i t e r i a ,  i t  is  done  w i t h  

c a r e .  The h y p o t h e s i s  t e s t e d  h e r e  d e a l s  w i t h  l e a r n i n g  and how it  i s  

f a c i l i t a t e d .  If s p e c i f i c  e x p l o r a t i o n  f a c i l i t a t e s  l e a r n i n g ,  w h i l e  

d i v e r s i v e  e x p l o r a t i o n  may e v e n  prevent  i t ,  t h e  a c c u r a t e  l a b e l i n g  of 

t h e  c h i l d r e n ' s  b e h a v i o r  becomes r e l e v a n t .  By H u t t '  s c r i t e r i a ,  

d i v e r s i v e  e x p l o r a t i o n  seems a less  a p p r o p r i a t e  l a b e l  i n  t h i s  c a s e  than 

s p e c i f i c  e x p l o r a t i o n .  There were w i t h i n  s u b j e c t  and  a c r o s s  s u b j e c t  . 

v a r i a t i o n s  i n  t h e  amount o f  time s p e n t  i n  each  o f  t h e s e  two types  of  

behavior.  

Would P i a g e t  and F l a v e l l  d e s c r i b e  what is s o  fa r  l a b e l e d  s p e c i f i c  

e x p l o r a t i o n  a s  p lay?  Behaviora l  s p e c i f i c a t i o n s  o f  a s s i m i l a t i o n  and 

accommodat ion are very  d i f f i c u l t ,  i f  n o t  imposs ib l e  t o  d e l i n e a t e .  If 

play,  by d e f i n i t i o n ,  i s  t h e  predominance o f  a s s i m i l a t i o n ,  I t h i n k  both 

a u t h o r s  would c a t e g o r i z e  t h e  b e h a v i o r s  o b s e r v e d  i n  t h i s  s t u d y  as 

adap t ive  i n t e l l i g e n c e  r a t h e r  t han  play.  It may however  be  i m p o r t a n t  

t o  a n a l y z e  t h e  two p l a y  t r e a t m e n t s  s e p a r a t e l y .  I n  one group,  t h e  

equipment t h e  c h i l d r e n  played w i t h  promoted f a n t a s y  o r  p r e t e n d  p l a y .  



A s  t h e  c h i l d r e n  p l a y e d  w i t h  a  m i n i a t u r e  roadway, toy  c a r s  and a  toy 

bus, they were involved  i n  behav io r s  which are, a c c o r d i n g  t o  P i a g e t ,  

a s s i m i l a t i v e  r a t h e r  t han  accommodative. The exper imenta l  p l a y t h i n g  is 

much c l o s e r  t o  what  t h e y  were a c c u s t o m e d  t o  t h i n k i n g  o f  a s  a  t o y ,  

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

experimenter  a s  a  toy. Both groups  d i d ,  however, i n v o l v e  t h e m s e l v e s  

i n  s p e c i f i c  e x p l o r a t i o n  o f  t h e  e q u i p m e n t ,  d u r i n g  wh ich  t i m e ,  by 

d e f i n i t i o n ,  they  were i n v o l v e d  i n  a n  a c t  o f  a d a p t i v e  i n t e l l i g e n c e .  

One would t h e r e f  o r e  a s sume ,  p a r t i c u l a r l y  f o r  t h e  group p l ay ing  w i t h  

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

f a c i l i t a t e d  by t h e  e x p l o r a t i o n  t h a t  occur red .  

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

a c c o r d i n g  t o  G e h l b a c h ' s  (1980)  c l a s s i f i c a t i o n ?  A s  t h e  t o y s  were 

designed wi th  t h e  e x p r e s s  purpose t h a t  p l a y  w i t h  them would improve  

t h e  c h i l d r e n ' s  a b i l i t y  t o  s o l v e  a  problem, i t  can  c e r t a i n l y  be claimed 

t h a t  t h e  p lay  was e d u c a t i o n a l .  O p p o r t u n i t y  t o  l e a r n  was p r o v i d e d .  

The r e s u l t s  show, howeve r ,  t h a t  i t  was  n o t  i n s t r u c t i o n a l ,  a s  t h e  

s p e c i f i c  planned type  and l e v e l  o f  l e a r n i n g  was n o t  produced. 

What was h a p p e n i n g  a s  t h e  c h i l d r e n  p l a y e d ?  Why were t h e r e  no 

m e a s u r a b l e  t r e a t m e n t  e f fec t s  i n  t h e  p l a y  g r o u p s ?  A n u m b e r  o f  

exp lana t ions  are sugges ted  by t h e  preceeding  a n a l y s i s .  

The con ten t  of  t h e  p l a y  pe r iod  was s t r u c t u r e d  by t h e  p l a y e r  and 

t h e  m a t e r i a l s .  No f u r t h e r  c o n t r o l  was b u i l t  i n .  It was t h e r e f o r e  

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



u n r e l a t e d  t o  t h e  s o l u t i o n  of t h e  problem t a s k .  The p l a y  o f  each c h i l d  

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

p l a y i n g  w i t h  t h e  materials, and o t h e r  c h a r a c t e r i s t i c s  o f  t h e  c h i l d  on 

which c o n s i d e r a b l e  i n d i v i d u a l  v a r i a b i l i t y  would be  e x p e c t e d .  Even i f  

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

problem, s / h e  had o p p o r t u n i t y  t o  d i s c o v e r  and  p r a c t i c e  u n a c c e p t a b l e  

s o l u t i o n s .  The r u l e s  wh ich  l i m i t e d  t h e  a c c e p t a b l e  s o l u t i o n s  were 

s t a t e d  o n l y  once  -- and i f  t h e s e  were igno red  o r  f o r g o t t e n  i n  t h e  p lay  

p e r i o d ,  t h e  c h i l d  may have s p e n t  h i s / h e r  t i m e  p r a c t i c i n g  unacceptab le  

s o l u t i o n s .  For e x a m p l e ,  t h e  c h i l d  may h a v e  s p e n t  t h e  p l a y  p e r i o d  

t i p p i n g  t h e  b a l a n c e  w i t h  t h e  weight  o f  h i s / h e r  hand, o r  pushing t h e  

marble  a l o n g  t h e  g r o o v e  f r o m  o n e  end  t o  t h e  o t h e r .  Such p r a c t i c e  

would n o t  have provided t h e  c h i l d  w i t h  feedback  r e l e v a n t  t o  a  problem 

s o l u t i o n  u s i n g  t h e  wooden weights .  

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

effects. There are a number o f  d i f f e r e n c e s  be tween  p r e v i o u s  s t u d i e s  

and t h e  o n e  r e p o r t e d  h e r e  which may e x p l a i n  t h i s  d i sc repancy .  Design 

changes,  such  as  t h e  i n c l u s i o n  o f  a  p r e t e s t  t o  e l i m i n a t e  f rom t h e  

s a m p l e  c h i l d r e n  who could a l r e a d y  s o l v e  t h e  problem, add r i g o r  t o  t h e  

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

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

i n s t r u c t i o n a l  component which enabled t h e  s t u d e n t  to  g i v e  feedback and 

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

s t u d i e s  t h e  i n s t r u c t i o n  was much l e s s  d i r e c t  ( e . g .  p u p p e t  s h o w s  



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

so lve  t h e  problem) and t h e  s t u d e n t  had no oppor tun i ty  t o  show w h e t h e r  

h e  had a c h i e v e d  a c r i t e r i o n  l e v e l  of unders tanding  which would enab le  

him t o  s o l v e  t h e  problem. 

Why d i d  t h e  d i r e c t  i n s t r u c t i o n  group do s o  w e l l ?  The i n s t r u c t o r  

exe r t ed  a deg ree  o f  c o n t r o l  which g r e a t l y  exceeded t h a t  exe r t ed  by t h e  

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

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

u n d e r s t a n d i n g .  The problem s o l u t i o n  was modelled f o r  t h e  c h i l d  u s ing  

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

d e m o n s t r a t i o n .  The l e s s o n  f o c u s s e d  on t h e  a c c e p t a b l e  s o l u t i o n .  No 

d i s t r a c t i n g  o r  u n r e l a t e d  in fo rma t ion  was given.  I n s t r u c t i o n  cont inued 

u n t i l  t h e  c h i l d  could  d i r e c t  t h e  t eache r  i n  t h e  accep tab le  s o l u t i o n  t o  

t he  problem, t h a t  i s ,  u n t i l  c r i t e r i o n  was reached.  Once t h e  c h i l d  had . 

d e m o n s t r a t e d  t h e  a b i l i t y  t o  s o l v e  t h e  p rob lem,  t h e  p o s t t e s t  w a s  

adminis te red .  Such a sequence o f  e v e n t s  would s u r e l y  be e x p e c t e d  t o  

produce e f f i c i e n t  and a c c u r a t e  performance on t h e  p o s t t e s t .  

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

t h a t  p l a y  c a n  e f f e c t  pe r fo rmance .  S p e c i f i c a l l y ,  t hose  c h i l d r e n  who 

solved t h e  problem w h i l e  p l a y i n g  w i t h  t h e  t a s k  m a t e r i a l s  w e r e  more 

l i k e l y  t o  s o l v e  d u r i n g  t h e  p o s t t e s t ,  r e q u i r i n g  l e s s  t ime and fewer 

h i n t s  t o  do so. It would seem then ,  t h a t  i f  t h e  c h i l d ' s  p l a y  c a n  be 

d i r e c t e d  i n  some way,  t h e r e  can be b e n e f i t s .  Th i s  was t h e  i n t e n t  of 

the  expe r imen ta l  p l a y t h i n g .  If t o y s  c a n  be  d e s i g n e d  t o  f o c u s  t h e  



c h i l d  I s  a t t e n t i o n  and t o  make s a l i e n t  t h e  impor t an t  p r i n c i p l e s  which 

a r e  p r e r e q u i s i t e  t o  problem s o l u t i o n ,  then  p l a y  wi th  such  toys  can be, 

t h e o r e t i c a l l y  a t  l e a s t ,  e x p e c t e d  t o  i m p r o v e  performance.  Varying 

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

f u n c t i o n .  If t h e  c h i l d  is given  s u g g e s t i o n s  o r  even r u l e s  about how 

t h e  equipment c a n  be  u s e d ,  s p e c i f i c  q u e s t i o n s  t o  a n s w e r  a b o u t  t h e  

equipment, o r  o t h e r  l i m i t a t i o n s ,  h i s  a c t i v i t i e s  could be c o n t r o l l e d  i n  

an  a t t empt  t o  f o c u s  h i s  a t t e n t i o n  on t h e  in t ended  l e a r n i n g  outcomes. 

I m ~ l i c a t i o n s  f o r  Fu r the r  Research  

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

i n s t r u c t i o n a l  a c t i v i t y  -- p a r  titularly where s p e c i f i c  l e a r n i n g  out- 

comes are p r e d i c t e d  by those  charged wi th  p l ann ing  cu r r i cu lum f o r  and  

gu id ing  t h e  l e a r n i n g  of  young ch i ld ren .  F u r t h e r  r e s e a r c h  is obviously 

needed. The f a c t  t h a t  t he  con ten t  of  t h e  c h i l d r e n ' s  p lay  d i d  seem t o  

e f f e c t  t h e i r  p o s t t e s t  performance s u g g e s t s  t h a t  f u t u r e  s t u d i e s  could 

a t t empt  t o  channel  o r  d i r e c t  c h i l d r e n ' s  p lay  a c t i v i  t i e s  by modif  ica- 

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

provided wi th ,  o r  i n  t h e  a d u l t  d i r e c t i o n  g i v e n  r e g a r d i n g  t h e  u s e  of 

t h e  p l a y t h i n g s .  S p e c i f i c a l l y ,  i f  t h e  u n s t r u c t u r e d  p l a y  engaged i n  by 

t h e  c h i l d r e n  i n  t h i s  s tudy  i s  seen  a s  t h e  o p p o s i t e  end o f  a con t inuum 

which  h a s  d i r e c t  i n s t r u c t i o n  a t  t h e  o t h e r  p o l e ,  t r ea tmen t  c o n d i t i o n s  

which would f a l l  between t h e s e  ex t r emes  would be o f  i n t e r e s t .  Such 

c o n d i t i o n s  m i g h t  i n c l u d e  v a r i o u s  combinat ions o f  i nc reased  s t r u c t u r e  



p r o v i d e d  by t h e  t e a c h e r  i n  terms o f  a s h o r t  l e s s o n  p r i o r  t o  t h e  p lay  

expe r i ence  o r  q u e s t i o n i n g  o r  model l ing  procedures  d u r i n g  t h e  r e l e v a n t  

d a t a .  Such  t r e a t m e n t s  wou ld ,  a s  w e l l ,  h ave  e c o l o g i c a l  v a l i d i t y  i n  

t h a t  they are common p r a c t i c e  i n  k i n d e r g a r t e n  and preschool  s e t t i n g s .  

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

themselves .  The e x p e r i m e n t a l  p l a y t h i n g  u s e d  i n  t h i s  s t u d y  was a s  

e f f e c t i v e  as t h e  m a t e r i a l s  o f  t h e  t a s k .  More work i s  needed  t o  

examine t h e  p o t e n t i a l  o f  p l ay  t h i n g s  s p e c i f i c a l l y  designed t o  f o c u s  t h e  

c h i l d  s a t  t e n t i o n  a n d  p r o v i d e  f e e d b a c k  wh ich  would p romote  t h e  

a c q u i s i t i o n  of r e l e v a n t  unde r s t and ings  and t h e  achievement of s p e c i f i c  

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

The m e t h o d o l o g i c a l  m o d i f i c a t i o n s  made i n  t h i s  s t udy  wi th  r e s p e c t  

t o  p r i o r  s t u d i e s  i n  t h e  p r e t e s t i n g  procedure u sed  t o  s e l e c t  p a r t i c i -  

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

d i r e c t  i n s t r u c t i o n  wh ich  c o n t i n u e s  u n t i l  a s p e c i f i e d  c r i t e r i o n  

behavior  i s  achieved ,  and t h e  i n c l u s i o n  o f  a  c o n t r o l  group are s e e n  as 

improvements upon p rev ious  s t u d i e s .  It i s  t h e r e f  o r e  s u g g e s t e d  t h a t  

f u t u r e  s t u d i e s  i n c o r p o r a t e  such mod i f i ca t i ons .  
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' . APPENDIX A -  Sample Code S h e  

Subject I 50 (131) M 

Date videotaped August 8 coded ~ u g u s t  19 

Condition 2 time t o t a l s  

Time t o  So lut ion  nonsolver A = 29 seconds 

I of  s o l u t i o n s  during play B = 456 seconds 

C = 20 seconds 

t o t a l  = 505 seconds 



Appendix B 

Sample C a l c u l a t i o n  from Code Shee t  

Sub jec t  50 A 13 seconds 
16 seconds 

29 seconds 

B = 347 seconds 
34 seconds 
50 seconds 
25 seconds 

456 seconds 

C = 20 seconds 

T o t a l  = 505 seconds  



APPENPIX C - s a m p l e  Code S h e e t  - Group 2 78 

Subject  I (F) ( 0 7 2 )  

Date v ideotaped Ju ly  31 coded August 25  

Condition time t o t a l s  

Time t o  s o l u t i o n  1' 41 .07" A = 584 seconds  

So lu t ions  during p l a y  1 B - 112 s econds  

C - = 35 seconds  

t o t a l  = 7 3 1  seconds  



Appendix D 

Sample C a l c u l a t i o n  from Code Shee t  

Subjec t  28 A = 83 seconds 
43  seconds 

207 seconds 
74 seconds 
17 seconds 

160 seconds 

584 seconds 

B = 37 seconds 
7 seconds 

42 seconds 
26 seconds 

112 seconds 

C = 35 seconds 

T o t a l  = 731 seconds 



APPENDIX E - Table 1 

One-way Analys i s  o f  Variance on Solve/Not So lve  f o r  Three Treatment 
Condi t ions  (P l ay  wi th  Task M a t e r i a l s ,  P l a y  wi th  Experimental  

P l ay th ing ,  and C o n t r o l )  

Source 

Between Groups 2 0.5417 0.2708 1.204 0.3095 

Within Groups 4 5 10.1250 0.2250 

T o t a l  47 10.6667 

APPENDIX E - Table  2 

One-way Analys i s  o f  Variance on Number o f  H i n t s  for Three Treatment 
Condi t ions  (P l ay  w i th  Task M a t e r i a l s ,  P lay  w i th  Experimental 

P lay th ing ,  and C o n t r o l )  

Source 

Between Groups 2 3.8750 1.9375 1.126 0.3333 

Within Groups 4 5 77 4374 1.7208 

Tota l  47 81.3124 



APPENDIX E - Table  3 

One-way Analys i s  of  Variance on Time t o  S o l u t i o n  f o r  Three Treatment 
Condi t ions  (P l ay  w i t h  Task Materials, P l ay  w i t h  Experimental 

P l ay th ing ,  and C o n t r o l )  

Source d.f .  SS MS F P 

Between Groups 2 2329.3145 1164.6572 0.920 0.4057 

Within Groups 45 56944.3164 1265.4292 

Tota l  47 59273.6289 

APPENDIX E - Table  4 

One-way Analys i s  of Variance on Seconds o f  Treatment f o r  Three 
Treatment Condi t ions  ( P l a y  w i t h  Task M a t e r i a l s ,  Play w i t h  

Experimental P l a y t h i n g ,  and Con t ro l )  

Source d . f .  SS MS F P 

Between Groups 2 110230.8276 55115.4102 0.455 0.6374 

Within Groups 45 5451608.0000 121146.8125 

T o t a l  47 5 56 1 838.0000 



APPENDIX E - Table 5 

One-way Ana lys i s  of Variance on On Task Play f o r  Two Treatment 
Cond i t i ons  (P lay  wi th  Task M a t e r i a l s ,  and Play w i t h  

Experimental  P l ay th ing )  

Source d . f .  SS MS F P 

Between Groups 1 66795.1250 66795.1250 0.571 0.4566 

Within Groups 30 3506991 .OOOO 116899.9875 

Tota l  3 1 3573786.0000 

APPENDIX E - Table 6 

One-way Ana lys i s  o f  Variance on  O f f  Task Play f o r  Two Treatment 
Cond i t i ons  (P lay  wi th  Task M a t e r i a l s ,  and Play wi th  

Experimental  P l ay th ing )  

Source 

Between Groups 1 34322.0000 34322.0000 0.930 0.3425 

Within Groups 30 1106825.4375 36894.1797 

Tota l  31 1141 147.0000 



APPENDIX E - Table 7 

One-way Analys i s  o f  Variance on O f f  Task Behavior f o r  Two Treatment 
Condi t ions  (P l ay  with Task Materials, and Play wi th  

Experimental  P l ay th ing )  

Source d . f .  SS MS F P 

Be tween Groups 1 69.0313 69.0313 0.053 0.8187 

Within Groups 3 0 38748.1484 1291.6047 

T o t a l  3 1 38817. 1797 

APPENDIX E - Table 8 

One-way Analys i s  of Variance on Time t o  S o l u t i o n  for A l l  Four 
Condi t ions  - A l l  S u b j e c t s  

Source d . f .  SS MS F P 

Between Groups 3 92289.3750 30763.1250 32.392 (0.01 

Within Groups 60 56982.3163 949.7051 

T o t a l  63 149271.6875 


