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The purpose of this study was tc .test two hypotheses. The. 

first hfloothesis was that changes in physical features .of a 
.> 

play envkronment that altered the structure of social  

contingencies between players would produce' heasurable. effects 
'4 . . 

on soci?l behaviour. The rationale for this hypothesis was 

first, that s-1 behaviouris learned in t h e b e  way that t - 
. any other behaviour is gamed and second, that there is an ' 

interaction between a player and the play environment, including r 
-- - p-pp- -- pp - - - -  & - - - - p- - -- - - - --- 

: 
playthings and other players, such that the feedback from that 

! 1 
environment exerts at least partial control over the behaviours 1 

* 
occurring in the player-environment interaction (Gehlbach, in 

press). Third, even in freeplay-- that is, without adult 

intervention-- behaviour can be effectively modified if the 

design of the plaything provides consbte-nt contingencies of 
4 

reinforcement for that behaviour, 

- The second hypothesis was that behaviour can be modified 
* 

effectively with respect to a target behavibur; even when a 1 
- - i 

competing non-tar'get bebaviour is reinforced.. One of the basic t 
i 
i 
i 

-4zonventions in both pure and applied research in behavioural 
I .  

psychology is that conti~uous reinforcement schedules ar& 

-utilized in the ewly, or acquisition, phase of attempts to -#I .. . - -h- 
$stgmatl a ly modifybehaviour. -Such schedules have two 

f 
+ 

. . 4. 
acterlstles: 1) tile L i. .f I 

every operant performance; and 2 )  competing non-target behaviours 



* 
learners are frequently reinforce'd for a variety of responses - 
to a stimulus corSi&nation. Nevertheless,, certain resgbnses 

, . 
typically emerge as dominant.  his study tested the hypothesis - 
that the frequency of a target behaviour could be incr~ased - 

I .  

simply by reinforcing it .more powfully 'than competing, 

non-target behaviuurs= 

.. 
A S  

in the design of a ~ a n d - ~ ~ a y  machine which could be modified to 
I .  

C 

structure the contingencies of reinforcement for social 

* 
9corrdition prosocial and nonsocial behaviours were reinforced- 

43 4 '  

equally; 2 )  in the second, or "hard-contingencyf' conditip 

interaction with the m ~ c h i k  was only possible if prosocial 
behaviour occurreds therefore only prosocial behaviour was - 
reinforced; and 3 )  in the third, or llsoft-contingency" condition 

- - 
- - -- - - 

both nonsocial and prosocial behaviours were reinforced., bht 

reinforcgment of prosocial behaviour was delivered more 
rt 

powerfully. 

A single-case, analysis-of-variance design with two 
F' 

replications was employed, with conditions randomly assigned' 

over time. Player dyads were used as the principal unit for 
+ 

data analysis. Subjects were six five-year old boys. The 
. - . . 

-- 
experimet was co-d ov-v 9 swedes, with c o n d ~ t i ~ s  ~ a m b t & t - = - - y  

- - 
distributed within 3-week units ofttime, T&-~Q~JoM&II&$ - . 

k 

depkdent variables were measured and sub j ected to analysis : 
m 

- 1) filling sand into one's own part of the rna'khine; -2 )  filling 



sand i n t o  t h e  p a r t n e r ' s  par t -of  t h e  machine; 3 )  cranking  t h e  ' 

machine; 4 )  ~ e e q u e s t i n g  a fill from a pap tne r ;  and 5 )  verbal 

c o n t r a c t i n g  f o r  m u t u a l  fills;. 

. - -  Results indicated that changes i n  'those* phys iqa l  features 

of t h e  p l ay  environment t h a t  a l t e r  t h e  s t r u c t u r e  of s o c i a l .  

con t ingenc ies  between p l a y e r s  produce measurable e f f e c t s  on 
, ... 

. a  

1 
o i  occur rences  of a t a r g e t  behaviour  can be i n c r e a s e d ,  even 

. 
.a 

when both non-target  av iour s  are r e i n f o r c e d ,  if 
- - -- - ---- 

- 

+he re inforcement  o a v i o u r  i s  t h k  more powerful .  

The behav i our  ts of  i n t e r a c t i o n s  w i t h  t h e  sand 

machine p rov ide  e v i  h a t  p l ay th ings  can be  designed- t o  ' +  
1, 

L 
produce a s p e c i f i c  . The major impl icat - ion . 

f o r  such evidence is t h a t  t o  t h e  degree  t h a t  i n s t r u c t i o n a l  p l ay  
il 

produces - t a r g e t  - behhviours ,  -- a - teacher-  i s  - f r e e d - t o  concen t r a t e  . 
on o t h e r  o b j e c t i v e s  no t  m e t  by i n s t r u c t i o n a l  play." 
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., CHAPTER 1 , 
,- * . -~ -, Sta tement  of t h e  Problem - 

a n d  Review o f  t h e  ~ i t e r a t ~ r e  
1 

% l o '  

The v a l u e  of soclal  s k i l l s  i n  p e r s o n a l i t y  dexreloprnent has 
P, . - 

been a d d r e s s e d  by many e d u c a t o r s ,  soc ia l  l e a r n i n g  theorist's, 
t i , =  

developmenta l  psychologi'sts and t h e r a p i s t s  l e , g . ,  'Bandura, 1977;  
* - - 

H a r r i s ,  Wolf and B a e ~ ,  1964;  HaFlow, 1969;  Kohfberg, 19681. 

=? Or"Connor (1969)  lists s e v e r a l  r eagons  f o r  h t t e n t i o n  t o  s o c i a l  
B - '  v a & 

' c  \ 0 

First, a c h i l d  who is grossly de f i c i en t  i n  social 
s k i l l s  w i l l  b e  s e r i o u s l y  handicapped -in ~ c q u i r i n g  - 
many of  t h e  complex behav5oura l  r e p e r t o i r e s  neces- 

/ s a r y  f o r  e f f e c t i v e  s o c i a l  f u n c t i o n i n g .  Second, - 
h 

c h i l d r e n  who a r e  unab le  t o  r e l a t e  sk i1 l fu lL-y  t o  
~ t h e r s  are l i k e l y  t o  e x p e r i e n c e  r e j e c t i o ; ,  harass- 
ment,  and k e n e r a l l y  hostile t r eL tment  from peers, 
Such n e g a t i v e  e x p e r i e n c e s  would b e  e x p e c t e d  to 
r e i n f o r c e  interpersonal avoidance respprtses .which, 
i n  t u r n ,  Yur the r  impedg t h e  d e ~ e l o p r n e n t ~ o f  - - 

- '. 
cornpetenc,ies t h a t  ape s a c i d l y  media ted  i p .  15). 

Much o f  a c h i l d ' s  s o c i a l  i n t e r a c t i o n  occurs d u r i n g  

impromptu free p l a y ,  o r  m o r e  a c c u r a t e l y ,  d u r i n g  free social  - 

play., The cause -and-e f fec t  r e l a t i o n s h i p  between ~ o c i a l ~ p l a y  

a n d  s o c i a l  skills is n o t  k n o k ~ .  O n  t h e  one  hand, s o c i a l  p l a y  

may enhance s o c i a l  skills. C l e a r l y ,  the b e h a v i o u r  of the+play 
- - 

. partner h a s  ah e f f e c t  on the s o c i a l  behav iour  of thk p layer .  

What is  n o t  sa c l e a r ,  however, is the  r o l e  of t h e  playthings 
- - - - - - - 

* 

themselves. 

The purpose  OF this study i s  t o  examine t h a t  role, and $0 

e x p l o r q t h e  possibiiit;. of d e s i  i n g  p l a y t h i n g s  which, wiehout 4. 
a d u l t  I n t e r v e n t i o n ,  %ill a f f e c t  s o c i a l  behav iour  during play. 



r 

The t w o  major areas  of theory and r e sea  H t h a t  w i l l  be 

A 
addressed are l ea rn ing  and play. comparing s o c i a i -  

behaviour i r i  different age groups Guggest t h a t  s o c i a l  s k i l l s  

are learned, but they  do rigt s a t i s f a c t o r i l y  addre$ how t h a t '  
k 

l e a r n i n g  occurs. For examfile, B a r - T a p 1 9 7 6 )  reports s e v e r a l  

sk'udies whiLch confi rm the fact t h a t  "prosoc ia l"  dehav iou r s  such 
/' 

i 
first ten years  af l i f e  {Eckerman,  Kheatley and Katz, 1975; 

- Green and Schneider ,  1974; ~ a n l s n  and Gross, 1959; Langlois  
- - - - - - - - - - - - - - - - - - - - - -- 

- 

et ax, f 9 7 8 j  Urugel-Semin,' 1 9 5 2 ) .  B a r - T a l  c i tes t h e s e  s t u d i e s  

L 
as "praof" that prosocial behaviour is learned ,  but  p rov ides  no 

t h e o r i e s  f o r , .  o r  evidence o f ,  t h e  a c t u a l  l e a r n i n g  process. 

Throughout t h e  following d i s c u s s i o n ,  tjlk term "p rosoc i a l "  w i l l  

be understood i n  t h e  walr B a r - T a l  f1976 )  employs i t ,  as behaviour 
0 -. 

t h a t  i s  a t  t h e  oppos i te  end of a continuum from a n t i s o c i a l  
- - - - - 

behaviour. In the present study, t r a d i t i o n a l  behavioura l  t heo ry  

, w i l l  provide t h e  framework f o r  a gene ra l  d i s c u s s i o n  of l e a r n i n g  
4. 

i n  g e n e r a l ,  and of t h e  l e a r n i n g  of p r o s o c i a l  s k i l l s  i n  a play 

s4e t t ing  i n  p a r t i c u l a r .  E x i s t i n g  theo ry  and r e sea rch  on p l ay  

w i l l  be discussed and evaiuatkd i n  an e f f o r t  t o  d i s t i n g u i s h  

those variables i n  the  structure of p l ay th ings  t h a t  have a 

predictable effect on the i n i t i a t i o n  and maintenance of  s p e c i f i c  

Learning 

. , According t o  behaviourd  theory  CBijou ?.@ 1976; > Skinner ,  1974) 

a l&fned  behaviour is a behaviour w h i c h  occurs  as a result of 'an 

organism's exper ience  *uith the environment, wherein a c o n s i s t e n t  



yesponse .@ 
. That r e l a t i o n s h i p  i s  e s t a b l i s h e d  as a r e s u l t  of 

- 
t h e  p r e s e n t a t i o n  o f  a s u b s e q u e n t r e i n f o r c i n g  s t imu lus  ( S  1, 

r 

con t ingen t  on t h a t  response t o  t h e  first s t imu lus  event .  

Following re inforcement ,  t h e  response i s  more l i k e l y  t o  occur 

t han  o t h e r  non-re inforced responses  t o  t h e  same s t imu lus .  

I n  t h e  normal course  of  even t s ,  it i s  o f t e n  t h e  ca se  t h a t  

a s t imu lus ,  an  operan t  response and a con t ingen t  re inforcement  
4 

a r e  not  a d i s c r e t e  s e t  of events. I n s t e a d ,  t hey  a r e  a p a r t  of 

- - --- a cont ingency ~e t -work :  w h i c h  may b e  de f ined  as-a-set of 

cont ingenc ies  wi th  common elements such a s  shown i n  Figure  1. 

v 
-- - ,/ 

'r p r a i s e  from a d u l t  
p e e r  2 

,a 

+ r p ra i se ' f rom peer  
p e e r  3 

Figure  1. Example of a Contingency Network 
* 

Note: Arrows i n d i c a t e  d i r e c t i o n  of  occurrence over 
t ime.  

For example, p r a i s e  from an a d u l t  ( S  ) may r e i n f o r c e  
'2 

t a k i n g  t u r n s  ( R 2 )  and s h a r i n g  t o y s  ( R 1 )  A ~ S O ,  e i t h e r  a s o c i a l  

reward such as p ra i sed (S r  ) o r  a m a t e r i a l  reward such as candy 
2 



. -. 
- LTT,--TT cm-g,ent on sha r lng  behaviour (R1) ,  may .be an 

f 
e f f e c t i v e  r e i n f o r c e M n t  s t imulus  f o r  , s h a r i n g  behaviour . I n  

t h i s  example, t h e  d i s c r i m i n a t i v e  s t imu lus  ( S  ) might be a 
d 

composite of a s e t  of  b locks  and the  presence of a pee r  (S 
dl, 

o r  t h e  peer  and a wagon ( S  . The re inforcement  may be 
d2 - 

dispensed  e i t h e r  by ansa t t end ing ' adu l t ,  o r  by t h e  pee r  who i s  
L 

t h e  r e c i p i e n t .  -- A- A- 

i 
d 

3 

The importance of t r a d i t i o n a l  contingencjr a n a l y s i s  f o r . t h e  

p r e s e n t  s tudy  is  i n  i t s  a p p l i c a t i o n  t o  p r o s o c i a l  p l ay  befhaviour. 

~ c c o r d i n g  t o  b6liaviGural t heo ry ,  " i f  s p e c i f i c  * p ~ F s ~ c i a l  - 

behaviours  a r e  t o  be produced through p l a y ,  i t  i s  necessary t o  

p rov ide :  .1) s t i m u l i ' w h i c h  prompt t h e  t a r g e t  operan t  behav-iour, 
* I  

2 )  r e i n f o r c i n g  s t i m u l i  i n  t h e  p l ay  environment, and 3 ) - a  
, 

cont ingency network which r e l a t e s  t h e  r e i n f o r c i n g  s t i m u l i  

sy s t ema t i ca l&y  t o  t h e  t a r g e t ,  o r  p r o s o c i a l  behaviour .  - 
- -  - - - 

Behaviour modi f ica t ion .  When a r e i n f o r c i n g  s t imu lus  and a - . 
- 

schedule  of  re inforcement  are d e l i b e r a t e l y  planned and provided 

f o r  t h e  purpose of a l t e r i n g  a s u b j e c t ' s  behaviour ,  t h e  procedure 
* 

c i s  c a l l e d  behavfour mod i f i ca t ion  (Ullman and Krasner,  1965) .  

Behavioural  t heo ry  has  been s u c c e s s f u l l y  app l i ed -  i~ t h e  modif i- 
0 \ 

c a t i o n  of human b e b v i o u r  f o r  over 50 y e a r s  (Agras,  1972; 9 
, 

Bandura, 1969; F e r s t e r  and Skinner ,  1959; Mikulas, 1972; Ross, 
I , e 

L 

1975; S c h w i t x e b  and Kolb, 1974; Ullman and Krasner ,  1965) .  
- - - - - - - - - - - - - - - - - - 

Bijou  (1976) d e f i n e s  behaviour modi f ica t ion  as, " the  
-- - ----- - - 

a p p l i c a t i o n  of bebavioura l  concepts  and l a w s  t o  t h e  p r a c t i c a l  
J 

problems of educat ion;  therapy . .  . (and)  ch i12  r e a r i n g  p r a c t i c e s "  

-3 ( p .  193) .  I n  educa t ion ,  t h e  common pract5ce i s  t o  i d e n t i f y  



4 con t ingenc ie s  of re inforcement  around those  g o a l s .  I n  therapy ,  
*.. 

8 4 
an e x i s t i n g  maladaptzve behaviour such as sAe l f i shness  o r  extreme . . 

" .& 
e g o c e n t r i c i t y  is modified or -changed  t o  meet a / c r i t e r i o n  - 
behaviour ,  u s ing  t h e  same b a s i c  p r i n c i p l e s  of con t ingen t  

b > 

re inforcement .  According t o  t h e  theory  of behavioura l  a n a l y s i s ,  

.- 
t h e r e  a r e  two p o s s i b l e  reasons  f o r  t h e  preva lence  of a m a l -  

- -- -PA- - - 

adap t ive  behaviour such as a n t i s o c i a l  behaviour :  1) a n t i s o c i a l  

-, 
behaviour may have *been prev ious ly  l ea rned  a& a r e s u l t  of 

reinforcemeqt of an%soeial  responses ;  and/o& 2 )  t h e  a + t e r n a t i i r e  - - -  - 

4 . 
behaviour of p r o s o c i a l  responses  may not  have been learned--  

< 
s 

t h a t  $s, t h e r e  may have been i n s u f f i c i e n t  re inforcement  oT p r i o r  ' 

1 \ .  . . 
p r o s o c i a l  behaviour .  Consequently, t he  a p p l i c a t i o n  of behavi%ur , 

* 

modif ica t ion  p r i n c i p l e s  fog  t h e  purpose of a l t e r i n g  s o c i a l  - d -- behaviour may combine both  educa t iona l  and t h e r a p e u t i c  a 

- 

procedures .  Treatment may t a k e  the  form of ex t ingu i sh ing  an 
li 

e x i s t i n g  behaviour by removing t h e  reinforcement of i t ,  by 
P- . 

r e i n f o r c i n g  behaviour  which i s  incompat ible  wi th  an a l r eady  

l e a r n e d  a n t i s o c i a l  behaviour ,  o r  by r e i n f o r c i n g  a t o t a l l y  new 

we l l  documented i n  r ega rd  t o  t h e  developfient of p r o s o c i a l  
a. 

behaviour i n  young c h i l d r e n  ( e .g . ,  Ullman and Krasner ,  1965) .  
- - -- - - -- - - - - -- . 

'However, t h e r e  a r e  s e r i o u s  problems and l i m i t a t i o n s  when t h a t  
p- - -- - -P----p-P -) - - reinforcement must come from persona l  intervent-. One problem 

i n  apply ing  behaviour modi f ica t ion  procedures  i n  o rd ina ry  school 

s e t t i n g s  i s  t h a t  t h e y  r e q u i r e  e i t h e r  h igh 1gveTs of t r a i n i n g .  i n  



+ t eachers ,  o r  the use of t r a i n e d  t h e r a p i s t s ,  l e s t  the  implemen- i 
I 
i 

t a t i o n  be sub jec t  t o  high l e v e l s  of teachen e r r o r .  The f 
f I 

de tec t ion  of minute changes i n  behaviour, e s s e n t i a l  t o  behaviour 

modif icat ion,  i s  extremely d i f f i c u l t  when a  teacher  is a t t end ing  

t o  25 or  30 ch i ld ren .  Therefore,  oppor tun i t i e s  may be missed o r  

non-target behaviours may be inadver tent ly  re inforced .  An 
y. 

opposed on ideo log ica l  grounds. Many. educators  perceive , % - - 
e x t r i n s i c  r e i n f o r c e r s  a s  b r ibes .  Some argue t h a t  ch i ld ren  a r e  

f 
- -- - - - 

-- 

I 
being 'lmanipulated" (Bersen, E i s l e r  and Mi l l e r ,  1 9 7 6 ) .  Whether i 

i 

opposi t ion t o  behaviour -modification can be supported o r  no t ,  
. e 

t h e  f a c t  remains t h p i n y  educators  choose not t o  use r i g o r o u s '  

behaviour modif icat ion procedures, and some o t h e r s ,  who do use 

behaviour modif icat ion programs a r e  not a s  r igorous  a s  nec6ssary. 

I n  the  classroom, t h e r e f o r e ,  e f f e c t i v e  use of behaviour 
r 

T 
- - - 

modif icat ion procedures i s  l imi ted .  In  t h e  absence of re inforce-  
5 - Ti 

ment which is dispensed by another person, such as a teacher  o r  

t h e r a p i s t ,  t h e  only o the r  sources of reinforcement a r e  peers  o r  

t h e  physical  environment ., . 
? 

Natural Xearning. The fundamental c h a r a c t e r i s t i c  of 

l ea rn ing  i n  a n a t u r a l  se t$ ing  i s  t h a t  much of the  l ea rn ing  i s  

not d e l i b e r a t e l y  e f f e c t e d  by planned or  systematic  human i n t e r -  
, plr 

4&5k--d5 l tc  i ~ ~ f o i - ~ * a r n l  ihe i~irlForcemerrt?rray be 

objec t  i t s e l f ,  but  not with a behavipural ob jec t ive  i n  mind. 

For example, i n , a  c h i l d ' s  i n t e r a c t i o n  with a  b a l l ,  t h e  b a l l ,  i f  

'&happed, may bounce. The response of the b a l i  may re in fo rce  t h e  

i 

v 
- - - - j -- 

i 



d'- 
7 

c h i l d ' s  behaviour'. ~ h a t  i s ,  the  bouncing o f  t h e  b a l l  (3) may 

p r e d i c t a b l y  i n c r e a s e  t he  l i k e l i h o o d  .of bal l -dropping behaviour 

( R )  i n  response t o  t h e  s t imu lus  of a b a l l  ( S  ) .  The important  
srb, 

. d 

f e a t u r e  of t h i s  ex&&dV+-s~that it i s  t h e  behaviour  of t he  

b a l l ,  r a t h e r  t han  t h e  a c t i o n  of anc the r  person,  which r e i n f o r c e s .  

I f . t h e  phys i ca l  p r o p e r t i e s  o f  t h e  b a l l  and erhironment Amain 
/ . -  

---ccsnslkaRL,-dhe-- t i s - - ~ ~ e r r t  n r r t h h e ~ p - e ~ i i  
ti 

operan t  behaviour of  r e l e a s i n g  bhe b a l l  from some p o i n t  above 

a su r f ace .  The b a l l  w i l l  bounce i f ,  and on ly  i f ,  t h e  r e l e&ing  
- 

- - -  - - - - 
-- 

- - - -  - 

behaviour occurs .  However, t h e  b a l l  responds no t  " in  o rde r  t o f f  - 
change hhe c h i d d l s  behaviour ,  bu t  by v i r t u e '  of i t s  own phys i ca l  

B 

4 

p r o p e r t i e s  i n  r e l a t i o n  t o  t h e  phys i ca l  p r o p e r t i e s  o f  t h e  
* 

surrounding environment ( e . g . ,  a hard a s  opposed t o  a s o f t  

s u r f a c e )  and t h e  Qehaviour of t h e  c h i l d .  

Although behavioura l  theory  exp la ins  some l e a r n i n g  which 
- 

occurs  i n  n a t u r a l  s e t t i n g s ,  t h e r e  i s  a l s o  much l e a r n i n g  i n  

n a t u r a l  s e t t i n g s  which is. no t  exp la ined  by conventionel b'ehav- 

ioural Teory. I n  n a t u r a l  s e t t i n g s ,  it i-s o f t e n  t h e  c a s e  t h a t  

bo th  t a r g e t  behaviourPs and nbn- ta rge t  behaviours  a r e  r e i n f o r c e d .  

Never the less ,  t h e  t a r g e t  behaviour u l t i m a t e l y  and predominantly 

occurs .  For example, a c h i l d  may open c o n t a i n e r s  and be 

Feinforced by immediate a c q u i s i t i o n  of t h e  c o n t e n t s .  However, 

t 

- - - t h e l = h i l c C m i g h L a h  - ~ i e - ~ e - m t ~ t s - ~ e ~ ~ ~ ~ - o f - c r y h g  , 

f o r  he lp .  Both behaviou~s_may-be_re'infarced,-y&&kre&kt-------- 
-- 

u l t i m a t e l y  t ends  t o  open c o n t a i n e r s  wi%hout convent ional  a i d .  
$P 

Behavioural  t heo ry  does no t  adequa te ly  exp la in  t h i s  l a t t e r  

phenomenon. It accounts  f o r  t h e  bouncing b a l l  example, b u t p d o e s  



not  a t t e n d  t o  examples such a s  &At +. 6f l ea rn ing  t o  op.en 

conta iners .  The reason f o r  t h i s  is t h a t  v i r t u a l l y  a l l  theore t -  

i c a l .  accounts of t h e  i n i t i a l  acqu i s i t ion .  of behaviours presume 

continuous reinforcement of t a r g e t  behaviours ( F e r s t e r  and 
m 

* Skinner,  1957).  Such a schedule r a r e l y  occurs i n  n a t u r a l  

l ea rn ing  environments. Gehlbach (note  1) r e f e r s  t o  continuous 
7 

reinforcement networks as "hard-contingency networksm, s ince  
D 

-Y r e i n f o r c e r s  a r e  de l ivered  - i f ,  and only - i f ,  t h e  t a r g e t  behaviour 

i s  performed. I n  t h e  container-opening example, reinforcement 
9 

does 9not occur i f ,  and only i f  the  c h i l d  opens t h e  conta iner ,  - 

- - - 

t h e r e f o r e  t h e  dependency i s  not  a  hard-contingency network. 
1 i 

i 
Nevertheless,  container-opening emerges as the  predominant 

e i 

behaviour. On t h e  o the r  hand, when reinforcement i s b n o t  contin- 

, gent  on t h e  occurrence of a  ta-et behaviour-- t h a t  i s ,  when 
t 

both t a r g e t  and non-target behaviours a r e  re inforced ,  one might 

i n f e r  from behavioural  theory t h a t  learn ing  of the  one behaviour;  - 

is a s  l i k e l y  a s  l ea rn ing  of t h e  o ther  behaviour. I n  the  . 
b 

previous example, t h e r e f o r e ,  t h e r e  should be no p r e d i c t a b i l i t y  
4 

of container-opening behaviour on the  park of t h e  child-- t h a t  f 

i s ,  i f  a c q u i s i t i o n  of t h e  contents  occurs both i n  response t o  
9 1 

c ry ing  and t o  opening by the  c h i l d ,  opening behaviour should be i 
! 

no more l i k e l y  than cry ing  behaviour when the c h i l d  is  subse- 

quent ly faced with conta iners .  GehLbach (no te  1) suggests  a  

-- 

t h i r d  contingency network which might expla in  l ea rn ing  t h a t  

---- 

n s r w k e n - I a F  both t a r g e t a n d i n c o m p a t i b l e '  non-target 

behaviours a r e  re inforced ,  but  (b) t he  t a r g e t  behaviour emer'gess. 

a s  dominant. He l a b e l s  it a flsoft-contingency network". 



The hypothes i s  of a sof t -cont ingency network is a d e p a r t u r e  

from c l a s s i c a l  behavioura l  t heo ry .  ~ e h a v i o u r a f  t heo ry  a t t e n d s  

only  t o  t h e  o'ccurrence o r  non-occurrence o f  re inforcement  i n  

r e l a t i o n  t o  a t a r g e t  behaviour ,  r a t h e r  t han  t o  a p o s s i b l e  change 

i n  the  q u a l i t y  o r  q u a n t i t y  of  t h a t  re inforcement  i n  r e l a t i o n  t o  , 

t h e  t a r g e t  beha t iou r  and o t h e r  behaviours .  I n  a s o f t -  

cont ingency network, according t o  Gehlbach, it i s  t h e  l e v e l  o r  

s t r e n g t h  of t h e  re inforcement  which i s  d i f f e r e n t i a t e d  i n  t h e  

environment and hence r e s p o n s i b l e  f o r  t he  emer'gence of a  

dominant response.  A s  i n  t h e  c a s e  of c o n t a i n e r  opening 

p rev ious ly  desc r ibed ,  some degree  of t he  same form of r e in fo rce -  

r ' .  
ment ( i . e . ,  a c q u i s i t i o n  of c o n t e n t s )  may occur f o r  bo th  t a r g e t  

and non- ta rge t  behaviours ,  b u t  t h e  re inforcement  f o r  t h e  t a r g e t  

behaviour must i n  some way be more powerful f o r  con ta ine r -  
+- 

opening behaviour,  i f  u n a s s i s t e d  con ta ine r  opening u s u a l l y  

emerges as t h e  p r e d i c t a b l e  response.  The f a c t  t h a t  l e a r n i n g  of 

t h e  t a r g e t  behaviour p r e d i c t a b l y  occurs  sugges t s  t h a t  t h e  r e s u l t  

of t h e  t a r g e t  behaviour i s  i n  some way more r e i n f o r c i n g  t o  t h e  

behaving organism than  i s  t h e  r e s u l t  of t h e  non- ta rge t .behaviour .  

For example, con ten t s - acqu i s i t i on  may occur sooner ,  o r  more 

f r e q u e n t l y ,  i n  response t o  opening behaviour t han  i n  response 

t o  c r y i n g  behaviour.  

The a d u l t  is ofken an important  p a r t  o f  a n a t u r a l l y -  
~ ~ ~ ~ ~ p p - ~ ~  - -- -- -- - - ---- 

occur r ing  sof t -cont ingency network, s i n c e  it i s  t h e  a d u l t  who 

s much of  t h e  non- target  behaviour ( e . g . ,  t h e  a d u l t  

c o n t a i n e r  when t h e  c h i l d  c r i e s ) .  Typ ica l ly ,  , o r . a t  

l e a s t  f r e q u e n t l y ,  t h e  a d u l t  does no t  d e l i v e r  t h e  r e i n f o r c e r  as 



. 
I 

f a s t  o r  a s  powerfully as t h e  conta iner  i t s e l f  if  the  appropr ia te  

opening behaviour i s  performed. While t h e  a d u l t  d e l i v e r s  

reinforcement f o r  t h e  crying ,behaviour, and t he  conta iner  

1 

i t s e l f  d e l i v e r s  t h e  reinforcement f o r  t h e  c ,h i ld l s  opening 
, . 

behaviour, t h e  l ea rn ing  occurs n a t u r a l l y ,  i n '  t h a t  n e i t h e r  

reinforcement i s  de l ive red  f o r  

behavi our.  
,/ 

I n  a hard-contingency network, l ea rn ing  of a t a r g e t  

- - 
-- - 

behaviour i-s-pFeaiccttable, pT6vided t'hat shaping is  u s e d i f  t h a t  

behaviour i s  of low frec&ency, o r  i s  very complex. A problem 

4 
a r i s e s  when a hard-contingencynetwork e x i s t s  i n  a n a t u r a l  

, '  s e t t i n g  such a s  a p lay  environment i n  which no a d u l t  i s  

provcding reinforcement.  In  such a s e t t i n g ,  if the  c h i l d  has 
1 

v i r t u a l l y  no previous l ea rn ing  i n  t h e - t a r g e t  behaviour, t h e r e  
, 

- - - -  - 
- 

i s  l i t t l e  l ike l ihood  t h a t  the t a r g e t  behaviour w i l l  occur. 

Therefore,  with a hard-contingency network, t h e r e  i s  l i t t l e  

opportuni ty f o r  the  behaviour t o  be re inforced  and consequently 
i 

learned  i n  a n a t u r a l  s e t t i n g .  It  i s  poss ib le  t h a t  t h e  c h i l d  

w i l l  cease t o  i n t e r a c t  with t h e  na tu ra l  s t imulus s i n c e  t h e  1 
behaviour he is capable of performing i s  not re inforced .  I 

z 
! 

Al te rna t ive ly ,  t h e  c h i l d  may i n t e r a c t  with t h e  s t imulus i n  a i 
- - - - - --- - way t h a t  - is unre la ted  t o  t h e  t a r n e t  behaviour. For example, a -- 

.T'firemanls p o I e 1 l ' i s  f r equen t ly  provided as a climbing apparatus  
-- 

I - I 

i 
I 

i n  a play s e t t i n g  f o r  the  purpose of s t rengthening upper t o r s o  
4 i 

1 
muscles. Unless some o the r  person is  a v a i l a b l e  t o  provide i 

I 
I 

--% s o c i a l  reinforcement o r  "shapingT1 procedures, a chf.ld who has f s 

I 

- 

\ 
not  y e t  developed t h e  appropr ia te  physical  L 

'FS i 
- - - - -  - - I 



to ascend the pole is likely to use some other available route 

of ascent, such as a ladd The child may not interact at all 

with the pole, or may use it only for descent, or for swinging 
. I- 

around at ground level, Neither lack of interaction; nor 

alternative behaviours, will provide opportunity for reinforce- 

ment of pole-climbing. 
P 

-- -~h+-irrpres-sizes a possi tive. 

He suggests that for any given target bghaviour, if a soft- 
t '  

.contingency network exists by virtue of the physical structure 
- - 

- -- -- 

?, of the natural setting, learning will predictably occur with 
r 

litt3e or no adult intervention. For example, the pole and 

ladder ma be constructed in such a way that the ladder assists \ 
pole clirnbibg for the unskilled, but is unnecessary for the ' 

\ 
killed. If reaching,, the top unassisted, and via .the pole, 2 s  

]a reinforcer, the unskilled child is not-penalized by no , - -  

reinforcement, as in the hard-contingency network. Instead,. he 

is reinforced to the degree that he can ascend unassisted. 

Alternately, unlike a no-contingency network, the child is not 

equally reinforced for ladder-climbing and pole-climbing if 

unassisted pole-climbing is the child's goal. The important L 
feature is that the adult is required only to make the environ- 

ment accessible to the child. The physical structure of the 

behaviour. The feedback of a reinforcer which is more powerful - 
for target behaviour than for non-target behaviour is also 

inherent in the structure of the environment, and dependent on I 



t h e  c h i l d ' s  g o a l ,  r a t h e r  than  being-superimposed by another  
? 

person.  
\ 

One f u r t h e r  p o i n t  should be noted.  I n  a p l a y  s e t t i n g  

which i s  provided by an a d u l t ,  t h e  a d u l t ' s  wal, o r  reason f o r  

p rov i s ion ,  i s  u s u a l l y  d i f f e r e n t  from t h e  c h i l d ' s  g o a l .  I n  t h e  

c a s e  of t h e  c l imbing p o l e ,  t h e  a d u l t ' s  g o a 1 , i s  t h e  c h i l d ' s  

phys i ca l  development, whereas t h e  c h i l d ' s  goa l  may simply be 

a s c e n t  t o  a h ighe r  l e v e l .  S i m i l a r l y ,  t h e  a d u l t ' s  g o a l  i n  t h e  

- - - prov i s ion  u!Z v a r h u s l y  shaped-bui-lding b l o c k s  may be t h e  - - - - ii - - - -- 

r - 
development of small-muscle c o n t r o l  and ba lanc ing  s k i l l .  The 

c h i l d ' s  g o a l ,  on t h e  o t h e r  hand, may be t h e  c o n s t r u c t i o n  of  a 

h igh  tower. W h i l 9 u s e  of t h e  sma l l e r ,  d i s p a r a t e  shapes  may be 

more e f f e c t i v e  i n  ach iev ing  t h e  a d u l t ' s  goa l  of ba lanc ing  s k i l l ,  

t h e  c h i l d ' s  goa l  ( t h e  tower)  may be achieved s o l e l y  wi th  t h e  
- 

f l a r g e ,  f l a t ,  eas i ly -ba lanced  b locks .  ~i t hou t  a d u l t  i n t e r v e n t i o n ,  1 

i t  is  t h e  phys i ca l  s t r u c t u r e  of t h e  b locks  themselves which 
/ 

determines  whether p r a c t i c e  wi th ,  and re inforcement  of  ba lanc ing  i 
j 

s k i l l  w i l l  occur.  Therefore ,  i f  r e l a t i v e l y  fewer l a r g e  f l a t  

5 
blocks  a r e  provided,  t h e  c h i l d ' s  achievement of a high tower j 

i 
j 
i w i l l  r e i n f o r c e  t h e  u s e  of t h e  sma l l e r  d i s p a r a t e  shapes ,  t h s  i j 

r e i n f o r c i n g  p r a c t i c e  of  ba lanc ing  behaviour.  F 

Beyond t h e  s e r i o u s  a c t i v i t i e s  necessary  t o  everyday - . r  1 ---- 
e x i s t e n c e ,  most 0 f . a  c h i l d ' s  i n t e r a c t i o n s  i n  a n a t u r a l  s e t t i n g  

d 

a r e  r e f e r r e d  t o  as p l a y  (Dearden, 1967). Play is  commonly 

cons idered  t o  be  vo lun ta ry  (Garvey, 1977;  Goldberg, Godfrey and 



~ewls, 196'/; Klelber ,and 1979; ~utton-~mit'h, 1971). 

Except for cases of games rule-governekl or socially 

ritualized, specific actions within the.play are not prescribed 

for the child by others. Play may be instigated by suggestion, 

modeling, or provision of a specific plaything or environment. + - 

A 

However, adult intervention in a child's play activity is - 
- usually limited to negativecontzf ol.ctccssucb--fn~~ 

noise or convehience. Goldberg, Godfrey and Lewis (1967) 

describe play as "free emission of responses such that choice 

organism" (p. 188). What Goldberg et a1 do not address is the 6 

role of the behaviour of the playthisgs in determining the 

player's response. In a play setting, the reinforcement br 

contingency network most often resides in the relationship 

between the child and the objects in the environment. The 
- - - -  - 

natural learning which occurs in play may be defined as the- 

change in behaviour resulting from that interaction. In order 

to examine.this learning more fully, it will be helpful to 

examine the existing literature regarding the structure and 

function of play behaviour . 
The structure of play. "Play is a recognizable phenomenon, 

. yet it has_proven difficult to develop a comprehensive definition 

\ that is applicable to even the- relattvelfelar-a*-- 
-- - - -- -- - - --- - - - - 

in which some form of play has been described" (Bekoff and - - - ---- pup-- 
- 

b' Byers, in press). There are certain behaviour complexes which 

obviously "further the serious business of life1' (Deardepe-67). 



z 
Such behaviours, which have '-'immediate functional consequeneesw . . ! 

such as eafing, sleeping, acts of aggression, grooming or I 
, . 
! 

mating, are referred to as non-play (Faken, 1974). Many other 
/ i 

*+. 
behaviours Appear, at least,:to be non-serious, or without 

S 

i 
function. The term often appl&d b these behaviours is . I 

I 
a 

"play". . This apparent lack of function is one of the few .' - - -  L characteristics oz play that is generally acceptea tBecKorr ana 

Byers, in press;   ear den, 1967; ~llig, 1970: ~a~&;, 1974; 

Garvey, 1977; Herron and Sutton-Smith, 1971; Vandenberg, 1978). 

Hutt (1970) dharactepizes object play a: being different 

from investigation, drawing on Berlynels (1966) distinction 

'between llspecif ic" and "diversive" exploration. According to 

Hutt, in play there are: 1) desynchrony, or only transient 
- 

synchrony of receptors; 2) a relaxed facial expression; and 
I 1 3 

3) a'variable and idiosyncratic sequence of-essentially-brief - i 
I - - 

i 
t 

1 elements. Hutst claims that play is ver manifest in the T r 

P presence of novel stimuli. The impli t play query is, 'lWhat I 

can I do with this abject?" When the stimulus is novel, Id- ; i 1 
however, the activity is exploration, and the investigative 

query is, "What can this object do?" Weisler and McCall (1976) i 
/ ; I 

Trgue that and play cannot be easily distinguished - 

in an behaviour. They cite examples of play 
i 

which seem to involve moderat-Tics of exc-ement and tensiDn,?I 

examples run counter to Hutt's definition of play. The 
-% 

practicality of'trying to distinguish exploration from play 

seems limited in its application to a study of a child's I 
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z i 3 Z e t y  whlch is commonly r e f e r r e d  t o , -  and g e n e r a l l y  appears  -- - * 
t o  be ,  p lay .  I t  i s  a I i k t l e  l i k e  grguing whether an o b j e c t  is 

. 
1 

*purple-blue,  o r  green-blue,  when t h e  necessary  d i s t i n c t i o n  is 

between b lue  and orange.  

.Like Hutt  (1970) and ~ e r l y n e  (1966) ,  P i a g e t  (1970) a l s o  

makes a d i s t i n c t i o n  detween exp loca t ion  and p l a y .  I n  explora-  *, 
I 1  I f  

I t o r y  behaviour ,  accardin_a t o  P m t ,  the sJ-Li1d -s- , -- 

or  adap t s  e x i s t i n g  c o g n i t i v e  schema t o  f i t  the  e x i s t i n g  f e a t u r e s  . 

4 of t h e  e x t e r n a l  environment. I n  p l ay ,  on t h e  o t h e r  hand, t h e  
- -- 

-- 
Z --- - - -- - - - - - - - 

*<hild 'rassTmilates", or =FGorporiates in format ion  about t h e  
3 .  

e x t e r n a l  s t imulus  i n t o  the  e x i s t i n g  schema (campbell ,  1976 ; - % 

P i a g e t ,  1970) .  P i a g e t - ( 1 9 7 0 )  s a y s ,  "Play ... i n  i t s  t w o  e s s e n t i a l  

. forms of sensori-motor e x e r c i s e  and symbolism, is an a s s i m i l a -  

t i o n  of  r e a l i t y  i n t o  a c t i v i t y  proper  ... and transfo 'rming r e a l i t y  
, ' 

i n  accordance with t h e  s e l f ' s  complex p f  needs1' f p .  1 5 7 ) .  
- -  - fa - 

Piage t  a l s o  sugges t s  a temporal  r e l a t i o n s h i p  wi th  explora-  

t i o n  preced ing  p l a y ,  b u t  with no c l e a r l y  d i s t i n g u i s h a b l e  

boundar ies .  ti or example, a c h i l d  ne&ly exposed t o  sand expiores  

t h e  p r o p e r t i e s  and behaviour  of t h e  sand.  Once t h i s  in format ion  

7 

becomes a p a r t  o f  t h e  e x i s t i n g  schema, subsequent i n t e r a c t i o n  

with sand i s  c a l l e d  p lay .  Accordjng t o  P i a g e t . ' ~  t heo ry ,  i n  p lay  

t h e  i n t e r a c t i o n  r e i t e r a t e s ,  o r  suppor t s  t h e  c h i i d ' s  e x i s t i n g  

schema i n  r e c a r d  t o  t h e  s a n r l d d o e s  not  s ~ ~ y - a L t e = -  

t h a t  schema. However, i f  b ~ h a v i o u r  wi th  t-he sand has  an - 
-- 

unexpected r e s u l t  which does not  f i t  t h e  e x i s t i n g  schema, 
t 

accommodation may a g a i n  occur .  T h a t  i s ,  t h e  c h i l d  may inco rpo ra t e  

t h e  new in format ion ,  t he reby  changing o r  modifying t h e  schema. 



Ascording to?Pia_oet. if ihk occurs, t h e  actian is no longer 

p l a y *  

-One problem w i t h  P i a g e t ' c  d i f f e r e n t i a t i o n  o f  e x p l o r a t i o n  

and p l a y  i s  t h a t  it does  n o t  d i s t i n g u i s h  a s s i m i l a t i o n  o r  

accommodation i n  p l a x  f r o m  a s s i m i l a t i o n  o r  accommodation i n  

non-play ,  o r  a c t i v i t i e s  i n  a " s e r i o u s "  c o n t e x t ,  s'uch a s  

p r a c t i c i n g  an a l r e a d y - a c q u i r e d  s k i l l ,  o r  l e a r n i n g  a  new s k i l l ,  
- - 

e i t h e r  of which i s  necessary f o r  s u r v i v a l .  An even more 

i m p o r t a n t  problem, from t h e  s t a n d p o i n t  of r e s e a r c h ,  i s  t h a t  

assimilakinn and accum~~~adation Li-e,, play and  e x p l o r a t i o n )  

a r e  d i f f e r e n t i a t e d  by the o c c u r r e n c e  o r  non-occurrence  of 

change i n  t h e  existing schema. That change,  however,  can o n l y  

be i n f e r r e d  from a  change i n  physical b e h a v i o u r ,  o r  from a 

v e r b a l  e x p r e s s i o n  of n e w  knowledge such as a s t a t e m e n t  of f a c t ,  

or c a u s e - a n d ' e f f e c t .  Given this problem, t h e  d i s t i n c t i o n  w i l l  

- - 

not  be . u t i l i z e d  i n  the p r e s e n t  s tudy .  

I t  i g  n o t  p o s s i b l e  t o  d e v i s e  o p e r a t i o n a l  d e f i n i t i o n s  for 

p lay  and non-play behaviours on  he b a s i s  o f  b e h a v i o u r a l  

c r h r i a :  ~ r & e n t l ~ ,  the topography of two b e h a v i o u r s  4s  a 

i d e n t i c a l ,  yet one i s  c o n s i d e r e d  t o  be play, and t h e  o t h e r  i s  

no t .  For  example,  .%nbres Segovia may be p l a y i n g  t h e  guitar 

p u r e l y  fo r  pleasure i"lay''j o r  For remunera t ion  ("work") o r  

s p e c i f i c  practice which w i l l  e v e n t u a l l y  result i n  t h a t  remunera-* 

+ Lion. - In order to di~tinguish between the b e h a v i o u r s ,  one would 

ef t h e r  have t o  know t h z  p a p e n t  d i d  or d i d  n o t  o c c u r ,  o r  be 

t o l d  by Segovia ~ R e k h e r  r he  g u i t a r - p l a y i n g  was "play" o r  n o t .  
t 

A rel2i;ii-el:,- brssd definition would d e s i g n a t e  p l a y  as any 
4 

C 



(Bijou, 1976). For oses of research, Bijou's definition is 

useful, so long as constrained by the characteristics 

discussed earlier: $1 it must be voluntary (Garvey, 1977; - 
I 

Sutton-Smith, 1972) and 2) it must be 11non-s6rious11 (Dearden, 

1967). Two other typical characteristics of play are noted by 

Gehlbach (1975). Play appears to be self-centered, with the 

pace and style established and maintained by the player. Play 

also appears to be purposive from the standpoint of the player, 

and referenced to either produck objectives or prucess - 

objectives which are determined by the player. Gehlback (in 
* 

press) suggests that in behavioural terms, all four of 'the 

constraining characteristics may be negatively specified. A 

behaviour may be voluntary (e.g., eating) or non-serious (e.g., 

goTng for a walk) and still be non-play. However, to be 

classified as play, there must be an observable absence of 

essentialness, and directives, and an absence of control of the 

behaviour by another person. These negatively-specified 

. characteristics, with Bijouls more general description, will be 

used as the definition of play in the remainder of this study, 

with one further constraint. Since the purpose of the study is 
I 

to examine the role of the contingency network inherent in the 

physical structure of playthings, all further discussion of 

play will be confined-to object play, as separate from rule- 

governed games OP role-taking. 

The proliferation of studiks on play is exemplified in a 

book by Herron and Sutton-Smith (1971) which includes more than 



700 c i t a t i o n s .  1n s ~ i t e t o f  t h i s  ~ r o l i f e r a t i o n .  most o f  what 

has  been w r i t t e n  i s  simply n a r r a t i v e ,  q u a s i - t h e o r e t i c a l  and 

,) 
non-empirical .  Only a few t e s t s  concerning p l a y  have been 

e i t h e r  r i go rous  o r  q u a n t i t a t i v e ,  and many of t h e s e  have been . 
conducted with  non-human s u b j e c t s .  

An important  f e a t u r e  of  t h e  s tudy  of infrahuman p l ay  i s  

t h a t ,  f o r  t h e  most p a r t ,  it i s  conf ined t o  observable  and 
7 

measurable behaviour ( e . g . ,  H i l l  and Bekoff ,  1977) .  Like the  

b e h a v i o u r i s t  who s t u d i e s  humans,' t h e  animal e t h o l o g i s t  avo ids  

m e n t a l i s t i c  terms and assumptions.  Use words such as "needs," - - 

"des i r e s "  ~ r ' l f e e l s ' ~  ( i n  t h e  non- t ac t i l e  s e n s e )  a r e  convenient  

i n  gene ra l  conversa t ion  o r  d i s c u s s i o n ,  bu t  have l i t t l e  va lue  

f o r  an  empi r ica l  s tudy  of human behavzour. E x T e n c e  of such 

c o n d i t i o n s  m u s t y e i t h e r  be  i n f e r r e d  from observed behaviour ,  o r  

s e l f - w d .  S e l f - r e p o r t  may be i n a c c u r a t e  pr,  i n  t h e  ca se  

of  animals  and very  young c h i l d r e n ,  impossible  t o  o b t a i n .  

S t r u c t u r a l  d e f i n i t i o n s  of p l a y  behaviour a r e  u s e f u l  as 

d e s c r i p t o r s  i n  comparative s t u d i e s  of  p l a y  among s p e c i e s .  

However, t hey  do no t  address  t h e  causes  of p l a y  o r  t h e  r e s u l t s  

of  p l ay .  Furthermore,  s t r u c t u r a l  d e s c r i p t i o n s  prov ide  no 

in format ion  as t o  how one might approach t h e  problem of changing 

a c h i l d ' s  p l a y  behaviour i f  t h a t  change i s  d e s i r e d .  A more 

u s e f u l  approach is t o  examine t h e  e x i s t i n g  l i t e r a t u r e  which i s  

concYkrned wi th  t h e  f u n c t i o n  o f  p l ay  .' 
- - - - - - - - - - - - - -- -- - - 

I a The f u n c t i o n o f  p l ay . ,  A s tudy  of t h e  u l t i m a t e  f u n c t i o n  of 

p l a y ,  a s  opposed t o  t h e  immediate cause ,  add res se s  t h e  evolu- 

t i o n a r y  s e l e c t i o n  o f  behaviour .  ~ 1 t h o ; ~ h  p l ay  appears  t o  be 



func t ion le s s - -  t h a t  is ,  it has  no apparent  " se r ious"  

, consequences ,  numerous they f l e s  have evolved as t o  t h e  reason 

f o r  i t s  s u r v i v a l  as a behaviour  complex common t o  many spec i e s .  
* 

Bijou  (1976) c i t e s  f o u r  of them:. 1) t h e  s u r p l u s  energy theo ry  

' p o s t u l a t e s  t h a t  c h i l d r e n  p l a y  because they  a r e  s o  f u l l  of  pent-  

up muscle energy t h a t  t h e y  must be a c t i v e ;  2 )  according t o  % 
- - - -A 

A- 
- - 

r e c a p i t u l a t i o n  t h e o r y ,  through p l ay  we r e i n a c t  t h e  h i s t o r y  of 
i 

1 

'- t h e  r a c e ;  3 )  t h e  c a t h a r s i s - t h e o r y  d e s c r i b e s  p l a y  as a s a f e t y  

v a l v e  f o r  pent-up emotions; and 4,) the hedonis t  view i s  that 

: p l a y  i s  engaged i n  p u r e l y  f o r  t h e  enjoyment it g i v e s .  

Another t heo ry  which has  r ece ived ' cons ide rab le  a t t e n t i o n ,  

p a r t i c u l a r l y  i n  r e c e n t  y e a r s ,  i s  t h e  "p rac t i ce"  t heo ry .  A s  

e a r l y  as 1896, Groos proposed t h a t  p l ay  a c t i v i t i e s  were a 4 

p r e p a r a t i o n  f o r  a d u l t  performance. Fagen (1974, 1976) d e s c r i b e s  

p l a y  as a f a c i l i t a t i o n  o f  a l e a r n i n g  mechanism. However, he'  

admi ts  t h a t  empi r i ca l  .evidence i s  hard  t o  f i n d .  E t h o l o g i s t s  

sugges t  t h a t  p l a y  and more s p e c i f i c a l l y ,  s o c i a l  p l a y ,  i s  an 

environmental ly  s t a b l e  s t r a t e g y  &ich  has i a c r e a s e d  i n  frequency 

because of i t s  s u r v i v a l  va lue  f o r  some s p e c i e s  (Bekoff, 1978; 

Dawkins, 1976; Wilson, 1975) .  While t h i s  may be a v i a 6 l e  theory  

f o r  t h e  u l t i m a t e  f u n c t i o n  of s o c i a l  p l ay ,  i t  fias t h e  same 

p r a c t i c a l  i t a t i o n  as s i m i l a r  t heory  rela ' ted t o  p l a y  i n  
- ---- -- - -- 

- -- - 

g e n e r a l .  
- ---- - -  - -- 

There i s  a major d i f f i c u l t y  i n  proving any theo ry  regard ing  

t h e  u l t i m a t e  f u n c t i o n  of p lay .  For example, i n  o rder  t o  
b 

e s t a b l i s h  t h a t  p l a y  i s  e s s e n t i a l  t o  some u l t i m a t e  behaviour ,  o r  

phys i ca l  o r  emottional well-being,  it is necessary  t o  compare 



organisms of t h e  same s p e c i e s  tha? have,  and have not  p layed.  
i 

This  method is p o s s i b l e ,  t o  a degree ,  wi th  l a b o r a t o r y  animals .  - 

with  c h i l d r e n ,  however, t h e r e  a r e  e t h i c a l  and p r a c t i c a l  

problems f o r  any s tudy  which proposes t o  withhold) o p p o r t u n i t i e s  

f o r  p l ay  i n  a c o n t r o l l e d  experiment. On t h e  o t h e r  hand, s t u d i e s  

-- -- - z f n - c h i . L ~ e ~ w h o  have had no p l a g  

oppor tun i ty  i n  t h e i r  n a t u r a l  environment a r e  confounded by 

o the r  v a r i a b l e s  such as h e a l t h ,  n u t r i t i o n  and a d u l t  a t t e n t i o n .  

Sylva,  ~ r u n e r  and ~enovz i  (1974) sugges t  t h a t  p l ay  prov ides  

a non-threatening s e t t i n g  f o r  t h e  p r a c t i c e  of  s k i l l s .  Play 
9 

minimizes t h e  r i s k  of adverse  consequences which would r e s u l t  

from f a i l u r e  i n  non-play a c t i v i t i e s  which it  s imu la t e s .  The 

end produc$ of p l a y  i s  n o t  c r u c i a l ,  so  t h a t  l e a r n i n g  can occur 

i n  a l e s s  r i s k y  s i t u a t i o n .  This  t heo ry  add res se s  a p o s s i b l e  > 
value  f o r  p l a y ,  b u t  does  no t  s u f f i c e  t o  exp la in  why c h i l d r e n  

p l a y ,  s i n c e  much l e a r n i n g  does occur i n  non-play s e t t i n g s .  *The 

t a s k  i n  Sylva,  Bruner and Genovals s tudy  w a s  t o  f i s h  a p r i z e  

from a' l a t c h e d  box whi w a s  ou t  of reach .  To do s o ,  t h e  

c h i l d r e n  had t o  e x t e  f a p a i r  of  s t i c k s  by means of  a clamp. 

Chi ldren age t h r e e  t o  f i v e  who were simply al lowed t o  p l ay  wi th  

t h e  s t i c k s  and clamps d i d  as wel l  as c h i l d r e n  who had been 

-- givena_demansf;ratim--~f~t~be p r i n c i p l e  of clamping s t i c k s  

% - - --- t o g e t h e r .  They d i d  as wel l  as groups t h a t  p r a c t i c e d  f a s t e n i n g  
-- - 

a clamp t o  a s i n g l e  s t i c k ,  o r  who.watched t h e  experime e r  c a r r y  4 
out  t h e  t a s k .  This  s tudy  is o f t e n  c i t e d  as evidence t h a t  p l ay  

f u r t h e r s  c o g n i t i v e  development i n  t h a t  it-ovides knowledge of 

t h e  p r o p e r t i e s  and p o s s i b l e  f u n c t i o n s  of  phys i ca l  o b j e c t s  



21 
---- - - - - - - - - - - - - - - - 

(e . g . ,  Bekoff and ~ ~ e r s ,  1978; Fagen, 1976; Vanderberg, 1978). 

However, this is not exactly the conclusion drawn Qy the authors 

of the study. The value of play, according to them, appears to 

be more .motivational than informational .  hey propose that 

play is a behaviour ehich increases goal direction in subsequent . 

problem-solving tasks. Players in the Sylva, Bruner and Genova 

- -- - - - - - 

s € X d y  -hadadan opportZii ty to exp15F6-alterXStlvesS5'FiXT orders '-I-- 

. of activity, but more importantly, according to the authors, 
the players' exploration was less stressed by anticipation ofG 

- 

success and failure. Sylva et a1 also suggest that with 

practice in self-initiated activity, the players were able to 

approach the problem situation gradually, without quitting due 

to frustration. The emphasis in the tasks was on means, rather 

than on ends. 

Berlyne (1960) considers specific and diversive exploration 

(i.e., the behaviour commonly called play) to be natural 

"drivesT1. specific exploration reduces uncertainty or arousal 
A 

produced by novel or complex stimulation, whereas diversive 

exploration increases sensory input so as to avoid a state of 

boredom or a state of overly high arousal. Ellis and Sholtz 

(1978) emphasize epistemic behaviour as the function of play. 

According @o them, play generates an information flow., They 

- - -  

- - - ae f5ne I n fo r m a e i - o n a s a n r e ~ u c T i - o ~ u n c e r t a l n t y ~ 3 q r r a c t i  ~XI------ 

L ~ ~ & i o r r 4 - ~ ~ ~ ~ ~ 0 ~ t ~ ~ ~ h  ee~d! s--regadiq-+he -- - - 
function of play, is that they link play behaviours to variables 

such as pleasure (e.g., Leuba, 1953) arousal and drives (e.g., 

v 
4' Berlyne, 1960) acquisition of knowledge (Ellis and Sholtz, 1978) 



c r e a t i v i t y  ( e . g . ,  Lieberman, 1978) and ve rba l  development 

( e . g . ,  Bruner e t  a l ,  1976) .  The problem wi th  such t h e o r i e s  

is t h a t  p l a y ' i s  n o t  t h e  on ly  childhood a c t i v i t y  r e l a t e d  t o  

t hose  v a r i a b l e s .  Consequently, t h e  argument t h a t  p l a y  e x i s t s  

because it  has  an u l t i m a t e  func t ion  i s  n e i t h e r  l o g i c a l l y  nor  

- - - - - - - _ s c i e s l t i f i ~ a l l ~ ~ ~ ~ d l _ i n ( ~ ~ e k l b _ a c h . , _  in p r e s s  ) . Behavi o u r a l  

t h e o r y ,  by c o n t r a s t ,  views p l a y  behaviour as no d i f f e r e n t  from 

any ogher behaviour.  I t  may be t r e a t e d  f u n c t i o n a l l y  as "a 

sequence of  operan t  i n t e r a c t i o n s  wi th  phys i ca l  o b j e c t s ,  o r  
- 
l 

phys i ca l  dimensions of s o c i a l  and b i o l o g i c a l  s t i m u l i "  ( ~ i j o u ,  f 1 
1976) .  The v a r i a b l e s  a r e  observable ,  and can be measured, and 

t h e r e f o r e  t h e o r i e s  r ega rd ing  r e l a t i o n s h i p s  of t h e s e  v a r i a b l e s  

can be e m p i r i c a l l y  t e s t e d .  A l l  t h a t  remains i s  t o  i d e n t i f y  

r e i n f o r c e r s  and/or operant  con t ingenc ie s ,  which Bi jou does not  

r e a l l y  do. 

P lay  v a r i a b l e s .  To d a t e ,  most p l ay  r e sea rch  has  cen te red  
t 

on t h e  d e l i n e a t i o n  of s t imulus  v a r i a b l e s  i n  t h e  p l ay  environment 

which a f f e c t  p l ay  p re fe rence ,  as measured by e i t h e r  approach 1 
t 

appea l  ( i n i t i a t i o n  of  behaviour)  o r  s u s t a i n e d  appeal  (maintenance i 

o f  behaviour ) .  The emphasis has  been on s t imu lus  p r o p e r t i e s  i 
i 
i 
I 

w i th  e i t h e r  phys i ca l  dimensions such as c o l o u r ,  h e i g h t  o* 
i 

compleex1ty, %r wi th  dimensions such as nove l ty ,  o; frequency of 
4 

-- - - ---- - 
I 

n e g l i g i b l e  secondary e f f e c t  on p a t t e r n s  of  f o r  * 9- 

preschool  c h i l d r e n .  S p a t i a l  p o s i t i o n  does appear t o  have 

s i g n i f i c a n t  e f f e c t s .  W i t t  and Gramza (1970) r e p o r t  t h a t  t h e r e  
I \ ,  



i s  p re f e r ence  f o r  o b j e c t s  i n  a c e n t r a l  p o s i t i o n .  Knowledge of 

t h i s  p r e f e r ence  i s  of l i t t l e  use  t o  someone who'must make 

d e c i s i o n s  r ega rd ing  t h e  cho ice  of . -p laythings  t o  be provided i n  
d -  

a home o r  school .  However, it may have i m p l i c a t i o n  f o r  s t u d i e s  i 

r e l a t e d  t o  p re f e r ence  f o r  o t h e r  a t t r i b u t e s .  For example, I 

1 
i n d i c a t i o n  of p r e f e r e n c e  between b locks  which a r e  co loured  and , 

- - - - -- - 
blocks  wi th  a  n a t u r a l  wood f i n i s h  may be confounded by t h e  

s p a t i a l  p o s i t i o n  of t h o s e  b locks  which may l e a d  t o  an  erroneous  

d e c i s i o n  as t o  t h e  s i g n i f i c a n c e  of  co lou r  i t s e l f .  A s tudy  by 
- - 

Karlssen and E l l i s  ( 1972) ,  r e p o r t e d  i n  E l l i s  and S h o l t z  (1978) ,  

i n d i c a t e s  t h a t  t h e r e  i,s no ~ i g n i f i c a n t ~ p r e f e r e n c e  f o r  h e i g h t .  

However, E l l i s  and S h o l t z  suggest  t h a t  t h e  r e s u l t s  may have 

been due t o  t h e  s h o r t  t ime element i n  t h e  s tudy .  Gramza (1970) 

examined p re f e r ence  f o r  encapsu l a t i on ,  and concluded t h a t  
J 

4 
preschool  c h i l d r e n  p r e f e r  v i s u a l  cu t -of f  and darkness  f o r  p l ay .  

These components a l s o  appear  t o  be  more important  t han  t h e  

t ac t i l e t componen t s  t h a t  such e n c l o s u r e s  provide .  

f 
, Farnham-Diggory and Ramsey (1971) examined t h e  e f f e c t s  of 
\ 

-> 

d e f e c t i v e  t o y s  on a p p e a l ,  and came t o  t h e  no t - t oo - su rp r i s ing  

conc lus ion  t h a t  d e f e c t s  decreased  p l ay  p e r s i s t e n c e .  Many - .  
$ ), 

s t b d i e s  concerned wi th  s u s t a i n e d  appea l  have examined p re f e r ences  

f o r  g e n e r a l  t y p e s  o f  t o y s  and p l a y  environments i n  r e l a t i o n  t o  

S e i b e l ,  1979) .  These s t u d i e s ,  however, have no t  a t t e n d e d  t o  

s p e c i f i c  p h y s i c a l  p r o p e r t i e s ,  and t h e r e f o r e  a r q  o f  l i t t l e  va lue  

i n  t h e  development o f  new des igns  f o r  p l a y  s t i m u l i ,  except  i n  a 



very general sense. , 4 

; 
There has been considerable research which has attended to 

i 

novelty as a stimulus property (e.g., Berlyne, 1960; Butrand, 
I 
i : 
1 

1969; Ellis and Sholtz, 1978; Fantz, 1964; ~ouzog, 1967; 
$ 

Menzel, 1965). The problem with research on the property of I 

novelty is that designating a stimulus as "novel" presupposes i 1 
- d -- 

L infoqmation about the total stimulus history of the .individual. 

It is often possible to estimate the likelihood that the 

individual-has previously - - - - - - - - encountered - the stimulus, but it is 
- - 

seldom empirically determined. Furthermore, in the design of 

new play stimuli, it may be assumed that the designer's goal is 

sustained interaction, which, by definition, precludes novelty 

beyond the early en~ounters. A possible exception is a totally 

random environment in which successive unpredictable states of 
e 

a stimulus effectively provide a "new", or novel stimulus. 
- - - -- -- - - 

t /. 7 

Another stimulus variable which has been e amined is 

complexity. Gramza and Sholtz (1974) found that complexity, as , 

measured by diversity and variety in the stimulus pattern, or 

by the number of distinguishable parts, did not produce 

'* significantly higher .. initial physical interaction'with the 

stimuli.. vowever, Gramza (1972.) suggests thatfunctional 

complexity does seem to be a critical attribute. In behavioural 
- - - - - - - - - - - -- 

terms, appeal is affected both by the number of possible actions 
L - --- - -- -- - - - -- 

of the child on the< environment, and-b3;-thFvariatiOni inn---- - 

B * '  . discriminative feedback from the environment in r sponse to 

those actions. According to Gramza, information comes from the 
1 

interactive possibilities rather than the physical complexity 



-- - - 

itself. A play environment, whether physical, or social, or 

both, must provide information regarding the child's actions 

which is sufficient to sustain those actions. If functional 

complexity and variety are substantial and multimodal, each 

unimodal stimulus within the play complex is less critical. , 

A study by Sboltz and Ellis 11975) which examined the 

e S M ~ F - - r e @ e d -  expasrrre; - +rrd irr e ct 1 y--a~d~e-sse~ctt h e e T T E F b  

of other. children on the functional complexity of the environ- 

ment. They observed repeatedrexposure to objects and peers in 
* 

- a  play setting for fifteen se~sions of fifteen minutes each, 

during three consecutive weeks. To manipulqte complexity, the 

number and variety of trestles, balance bea boxes, etc. was 
4 

varied in two conditions. Thus, the complexit\ was a praperty 

of the total physical and social environment, rather than a 

property of a single object. The subjects - were boys and girls 

of nursery school age. Overt preference for play objects - - 

declined with repeated exposure, but rate of decline was 

inversely related-to complexity of the total stimuli. On the 

other hand, preference for peers increased as a function of 

repeated exposure, again with the amount being an inverse 

function of complexity of the physical setting. Sholtz and 
t 

Ellis conclude: 

-- - -- -- - - - A+-ttte 4d%mm+z*-krrorre - s o t r r ~ t h e a p p a r a t m s , - -  - 

was exhausted, the children turned to the other 
- - - - - auailahi~sourk, -i~pee~s,-Tbe-~api d-~e$u&ie~~ - -  - - - 

of uncertainties in the simple setting triggered 
an earlier switch of preference from objects toward 
engagement with peers (p. 455). 

It stands to. reason that the addition of a peer can provide, 

a greater variety of responses to the child's actions than any -. 
-* 



physical  environment a lone ,  regardless  of s t r u c t u r a l  complexity. 
- 

Therefore,  i t  i s  not  s u r p r i s i n g  t h a t  the  r e s u l t s  of t h e  s tudy f 
s 

i n d i c a t e  t h a t  t h e  i n t e r a c t i o n  with other  c h i l d r e n  inc reases  t h e  

t o t a l  i n t e r a c t i o n  time; s ince  t h e  presence of peers  inc reases  
-* e5 

t he  func t ioaa l  complexity of the t o t a l  p lay  environment. 
% 

- - - - -  
The e f f e c t  of funct ional  complexity on sus ta ined  appeal i s  

- - 
i 
i -- 

an o f t en  overlooked but important r e s u l t  of a f requen t ly  c i t e d  

s tudy by Hutt (1966) .  Hutt &served c h i l d r e n ' s  i n t e r a c t i o n s  

wi th  a novel p lay  apparatus .  The apparatus  was a box'with a  

moveable l e v e r .  Four d i r e c t i o n a l  movements of t h e  l e v e r  were 

r e g i s t e r e d  by pos t -of f ice  counters  which could be made v i s i b l e  

t o  t h e  c h i l d .  Auditory feedback was a l s o  poss ib le .  Horizontal  

movement a c t i v a t e d  a  b e l l ,  and v e r t i c a l  movement a c t i v a t e d  a  

buzzer.  Four condi t ions  of r e l a t i v e l y  inc reas ing  complexity 

were avai ldble :  I )  no sound o r  v i s i o n ;  2 )  v i s i o n  b n l y ;  3 )  both 

buzzer a n d . b e l l ;  and 4 )  v i s i o n ,  buzzer and b e l l .  Five f a m i l i a r  

toys  were a l s o  ava i l ab le .  I n i t i a l  i n t e r a c t i o n  w a s  high i n  each 

case ,  and t h e r e  was a progressive decrease i n  what Hutt terms 

"exploratory behai.iourff. ~ u e t  concludes ' tha t  s p e c i f i c  explora- 

- t i o n  is a funct ion  of novel ty,  and decreases  with f a m i l i a r i t y .  

Hutt notes  t h a t  i n  t h e  more complex condi t ions  t h e r e  w a s  a  - 
- - - - -- - 

slower decrement of explora t ion .  However, she concludes t h a t  
- -- -- - - - - - 

-- - - 
-- - 

because t h e  apparatus  w a s  more complex, it w a s  more novel.  
- - - --- - - - - - -- - -- 

- -- - 

A more important cons idera t ion  may be t h e  r o l e  of feedback 

i n  t h e  i n t e r a c t i o n .  The r e s u l t s  repor ted  by Hutt c l e a r l y  

i n d i c a t e  t h a t  t h e  t o t a l  time of explora t ion  p lus  p lay  w a s  

g r e a t e r  when t h e  apparatus  w a s  more complex. I n  t h e  complex 



condi t ions ,  t h e  apparatus  provided a  g r e a t e r  v a r i e t y  of 

d i f f e r e n t i a l  feedback t o  t h e  c h i l d  a s  a  r e s u l t  of h i s  ac t ions .  

Therefore,  i t  may be t h e  case t h a t  t o t a l  i n t e r a c t i o n  time was a 

funct ion  of t h a t  feedback, r a t h e r  than ,a  funct ion  of complexity 

per  s e .  In  t h e  most func t iona l ly  complex condi t ion ,  the  c h i l d  

could s t i l &  move t h e  l e v e r  i n  only four  d i r e c t i o n s ,  but t h e  

-- -- A-- 

apparatus  provided a g r e a t e r  v a r i e t y  of feedback t o  these  

movements . ' 
Gehlbach ( i n  p r e s s )  proposes a paradigm f o r  the  represent-  

- --- 

a t i o n  of p lay  which emphasizes t h e  feedback system i n  the  i n t e r -  ' 

a c t i o n  of a  p layer  and a  play' stimu H i s  paradigm, shown 

i n  Figurk 2 ,  includes p layer  paramete 

parameters and p layth ing  parameters. Fo .example, p layer  f 
parameters include f a c t o r s  such a s  age,  cogn i t ive  l e v e l ,  physical  i, coordinat ion and h i s t o r y  of reinf-orcement. P r e s e n t e d w i t h  a  

1 - 
Player  Player  
Factors  ~ e h a v i o u 2  Environmental 

4. . Factors  
Stimulus/ 
Feedback 

Figure 2 .  A cybernet ic  diagram r e p r ~ ~ n t i n g  a simple p lay  
event ,  with a  s i n ~ l e  p laye r ,  a s e t  of play- . -- 

-p -- ----- 

t h ings ,  and a player/playtbing environment. 
Boxes represent  s e t s  of r e l a t i v e l y  s t a b l e  

- - 
- 

controFVSFr~abTeS,-and arrows represent  change. 
(Courtesy of Roger D .  Gehlbach) 



p i l e  of blocks,  a  c h i l d  w i l l  i n i t i a l l y  behave i n  a  p a r t i c u l a r  
b 

way, depending i n  p a r t  on those parameters,  and i n  p a r t  on t h e  

environmental parameters which include both physical  and 
* .  

s o c i a l  s t i m u l i .  S imi la r ly ,  t h e  behaviou-r of t h e  p layth ing  

( i  . e . ,  t h e  of the blocks)  depends on t h e  a c t i o n  of *. 

t h e  c h i l d ,  and on t h e  environmental parameters. I n  the  block- 

p lay  example, t h e s e  parameters might i n c l ~ a e c h e c m d e t B n ~ f  

t h e  su r face  on which they r e s t ,  and the  presence o r  Zhsence of 

o the r  ch i ldren .  The behaviour of the  blocks a l s o  depends on 
- - -- - - - -- 

t h e  p roper t i e s  of the  blocks themselves. The response of t h e  

b locks ,  i n  t u r n ,  a f f e c t s  t h e  subsequent behaviour of t h e  c h i l d .  

I f  t h e  block response 'is re in fo rc ing  t o  the  c h i l d ,  t h e  c h i l d ' s  

h a c t i o n s  a r e  l i k e l y  t o  r e  r.  Gehlbach's paradigm has  impli- 

c a t i o n s  f o r  t h e - p r e s e n t  s tudy.  I f ,  i n  t h e  phys ica l  s t r u c t u r e  

of t h e  p lay  env'ironment, a contingency-networkis.provided such 

t h a t  t h e  feedback from t h e  p lay  objec t  p r e d i c t a b l y  re in fo rces  a  

s p e c i f i c  t a r g e t  behaviour, p lay  might become a veh ic le  f o r  

i n s t r u c t i o n ,  r a t h e r  than  simply an i n t e r e s t i n g  phenomenon. 

Play and i n s t r u c t i o n ,  Gehlbach (no te  3 )  def ines  

i n s t r u c t i o n  a s  t h e  " i n s t a l l a t i o n  and maintenance of a dis turbance 

of t h e  s o c i a l  and phy'sical environment of a person such t h a t  

adapta t ion  t o  t h a t  d is turbance  r e s u l t s  i n  l ea rn ing  of a  

-. - - 
s p e c l f l e d  kxnd t o  a s p e c l t l e d  l e v e l "  ( 

- r- I -, - .  
note  z 1 .  b e n l E i z z  

---* slm~lar t 
. . ~ a ~ y - ~ ~ & L ~ ~ - - - - -  

system i n  formal cybernet ics  ( e . g . ,  Ashby, 1963). In common 

educat ional  p r a c t i c e ,  i n s t r u c t i o n  i s  pos t  often teacher-directed.  

T h e  teacher  c o n t r o l s ,  o r  r egu la tes  t h e  Cnvironment. The 



"dis turbance"  is t h e  s t r u c t u r i n g  of. t h r e e  major a s p e c t s  o f  t h e  

l e a r n e r ' s  exper ience ;  1) exposure t o  new s k i l l s  o r  in format ion ,  

2 )  p r a c t i c e  r e q u i r i n g  use  of  t h e  s k i l l  o r  in format ion ,  and 

3 j  feedback i n  response t o  t h e  l e a r n e r ' s  behaviour ,  and . 

5 

con ingen t  on t h e  proximity  of  t h a t  behaviour t o  t h e  s p e c i f i e d  P 
l e a r n i n g  goa l .  For exaniple, i f  t h e  s p e c i f i e d  l e a r n i n g  is t h e  

- 1  

- names and r e c o g n i t i o n  of t h e  primary c o l o u r s ,  t h e  t e a c h e r  

p rov ides  exposure by p r e s e n t i n g  examples of  t h e  c o l o u r s ,  and 

by v e r b a l l y  s p e c i f y i n g  t h e  co lou r  name i n  each case .  P r a c t i c e  
- 

- - 
- 

- - ---- 
- 

i s  provided by a s k i n g  t h e  l e a r n e r  subsequent ly  t o  name t h e  

co lou r  of  those  o r  o t h e r  o b j e c t s ,  o r  perhaps t o  p o i n t  to', o r  

t o  choose an o b j e c t  of t h e  s p e c i f i e d  co lou r .  I n d i c a t i o n  of t h e  
b 

c o r r e c t n e s s  

behavi o u r a l  

wi th  s o c i a l  

of t h e  responge p rov ides  feedback t o  t h e  c h i l d .  I n  

terms,  i n d i c a t i o n  6f correctness ' ,  perhaps  coupled 

r 

approval  o r  a material reward, provides t h e  - 

re inforcement  which r e s u l t s  i n  t h e  l i k e l i h o o d  of repeated b 

behaviours,  The l e a r n e r ,  when presen ted  with  subsequent 
v 

examples of t h a t  c o l o u r ,  is  more l i k e l y  t o  r epea t  t h e  r e in fo rced  

response f n m i n g  t h e  c o l o u r  c o r r e c t l y )  than some o t h e r  response.,  

I n s t r u c t i o n  can a l s o  occur as a r e s u l t  of  t h e  phys i ca l  
' a  

s t ~ u c t u r e  of t h e  environment. One example is computer-ass is ted 

i n s t r u c t i o n  i n  which L h e  computer se rves  as a s u r r o g a t e  human. 

t h e  exposure t o  t h e  inforreation and the 

A- -- -+tile l earner ,  Oppmtuni ty  f o F p r a c t i c e  i s  a l s o  
* 

?rovided by t h e  r;iachim, but t h e  dec i s ion  t o  engage 'the machine 

i s  2os2 colmonly made by sosneane.othe~ t h a n  t h e  l e a r n e r .  T h e  

gcals of _he learner szb of t h e  ems who p rov ides  t h e  machine 
/< 



m u s t  u s u a l l y  be identical-- t h e  a c q u i s i t i o n  o f  the knowledge 

o r  s k i l l .  

example i s  t h e  p lay  env i ronmen t ,  w i t h  one  major 

49 hzs Seen d iscussed  e a r l i e r ,  play may effect  

learning. ~ o w e v e s ,  ?la>; Is only i n s t r u c t i o n a l  t o  t h e  d e g r e e  

t h a t  t h e  l e a r n i n g  is  predictable, and  behaviour r e a c h e s  

specified g o a l s .  T h e r e  are t w o  major d i f f e r e n c e s  be tween  

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

F i r s t ,  s i n c e  p l z y  5s  - .-oluntarg. ,  t n e  d e c i s i o n  t o  engage  i n  a n  
- 

i n t e r a c t i o n  w i t h  t h e  ?la;; thing i s  a lways  made b y  t h e  l e a r n e r ,  

a t  least o s t e n s i b l y .  Second, t h e  l e a r n e r ' s  goal may be ,  and  

u s : ~ a l l j -  i s ,  entire:.: di5" - e r e n c  f r o m  the g o a l  specified by t h e  

p r o v i d e r  o f  the ? ia :v th ing .  I r  would b e  m o s t  u n u s u a l  f o r  a 

child ~o indicare thz: he o r  she w a s  p l a y i n g  with a puzzle i n  

a r d e ~  to imprure -.-ismf-riot-csr bey.-.-~fuprnerrt. X - f  p f q - ~ s  t o  be 

truly i n s t r u c t i o z a l ,  z3ere are three r e q u i r e m e n t s :  1) s i n c e  

play is vulttfttafy, a ? L a y  e n - + - i ~ o n ? - e n t ,  o r  s t i m u l u s ,  m u s t  be 

p r ~ v i d e d  k%ich is salie-r enough t o  i n i t i a t e  target behaviour 

as operants; 2 )  =he 3perasl;:e c o n t i n g e n c y  m u s t  be d e t e r m i n e d  by 

khe character, o r  strzlczure of e h e  p l a y t h i n g  o r  play environment 
I 

w h i c h  p v e r n s  the overazi e n v i r a r a e n t a l  r e s p o n s e  to  successive 
I 

player  behac--ours; a?", 3E the i n t e r a c t i o n  must r e s u l t  i n  ! 

predictable occurrence if a specii ied target behaviour. 
I 

EnwironmenPaZ des ign .  T h e  problem w i t h  e x i s t i n g  p l a y t h i n g s  i 
1 

and p l a y  e n v i r u ~ m e ~ c r  r s  that there h a s  b e e n  virtually no  
5 

i 

ezpirical e t - i d e n c ~  incficating t h a t  t h e  r e s u l t s  of  interaction 



specifically instruytional (Derman, 1974; Gehlbach, 1975). 

Existing designs of playthings and play environments have 

differed both in purpose and in quality of research. The 

purpose of some designs is to instigate and sustain play for 
* 

the sake of play itself. For example, a wind-up toy has no 
f 

obvious purpose other than to engage the player in aCtivity 
- -  p----L-p - -  - 
with it. Success or failure of design is measured by usage 

alone. Other designs such as cli-mbing apparatus or painting 

easels, are intended to effect specific behauiours, Relatively 

few playthings or environments are designed with attention to 

the results of usage, and of those, even fewer have been 

empirically tested. 

X notable pioneer in the design of playthings for specific 

aoals was Maria Montessori (1962) .  While Montessori uses the 3 

term "activity" raSher than play, the materials she designed 

1. 
9 ~ I f i l l  the requirements of instructional play materials in 

C h a t  the usage is >,oZuntary, but the player's behaviour is 

deliberately nanipuiated, through the physical structure of the 

materials, to sustain activity and produce specific outcomes. 

An example is a set of cylinders, graded by size, which fit 

i into holes in a box. If any one i sp laced incorrectly, there 
1 

will b e  at Ieast one peg which will not fit in the remaining 
- 

holes. Thus, ~ h e  feedback to %he child is the information that 

T a mistake has been nade. All qelinders fitting is an indication 
r 7 

oE "correctness" of beha-.-iour, and will very likely reinforce 

sinilar correct ~ l a c e z e n t  on subsequent trials, 

In t e r m s  of t h e  c p a l i t y  of studies, design proposals based 



3 2  
- ---- - -- -- 

on observation or theory alone have taken precedence over i 

rigorous empirical research. For example, Kamii and DeVries 7 

(1978), drawing on Piagett-s 

design of play environments 

theory, emphasize the need for 

which provide the necessary 

information for physical knowledge. They include detailed 
f 

suggestions for design of the environment and for teacher 
L 

- - - -- - - - - A - - - -- - -- -- - 
strategies, with many observationsFegarding the child- 

environment interactions. They provide, however, no empirical 

evidence of resultant learning'as compared to evidence of that 

knowledge prior to the interactions. Furthermore, the report 

of their study indicated that there was considerable adult 

intervention in the form of questions, suggestions and modeling. 

Therefore, the role of the physical environment in effecting 

interactions is not clear. 

Derman (19741 reports two other examples of play environ- 

ment design proposals which are well known, but unsupported 

empirically. One is a propo-sal by Dattner (1969) that design 

* of play environments should "provide for interaction with 

replicas of the real world, so that abundant experimental 

potential may be actualized through physical forms" (p. 3 4 7 ) .  

The obvious firnitation in Dattner's design is exemplified in * 

the words "provide fur'' and "may be". The implication is that 
i 

- - - - - - -- - i 

sere provision of opportunity and chance of occurrence of the 

other design has been proposed by purnette (1952). Burnette's 
9 t 

"infant learning landscapew for day care settings is a complex 8 

environment which syabolizes countryside, council chamber, work, I 

i 

i 
- - 

- f 
i 
i 



highways and social settings, and includes various other sensory 

inputs. Burnette hypothesizes, but specifies no method of 

verifying, that the values of this environment are: 1) acqui- 

sition of increased amounts of explorative behaviour; 

2) acquisition of a Ircoberent cognitive world model"; and 

3) formation of strong social relationships between infants 

The paucity of rigorous empirical research on instructional 

play indicates a need for research in two areas: 1) e pirical k 
validation of the results of play in already existing play 

environments; and 2) design of new play materyls and play 

environments which produce seified behavifs. Studer "973 . 

advocates the application of the methods of the behavioural 

sciences to problems in environmental design and evaluation. 
iL 

He suggests that: - 

'"The task is. ..to arrange environmental contingencies 
such that particular stimuli and behaviour become 
functionally linked through discriminative learning. 

nvironmental-behaviour relationship is thus 
and implemented ..." (p. 142) 
design paradigm calls "for 1) the specification 

or design which might ,result in a specified 

2) execution of the design, and 3) an empirical test. 

advocates an iterative approa?h. Upon failure to 

-- ---- a~hxeve-=~ taPzet behavio~;theelements of the designshoul~ 

besgfs tern&+e&-fyehangedamPt estedr - W h + t e - S i + s  

was formulated to apply to complex systems, it is also 

applicable to design research which is concerned with individual3 

single playthings and specific elements of the play environment. 



One of the few attempts to design a play object to achieve 

a specific goal, and then to test the results empirically, was 

.made by David Olson (1970)'. Olson designed a puzzle-like tby 

which produced measurable effects on the acquisition of the 

concept of diagonality, and demonstrated empirically that the 

acquisition was achieved qrough the modification of the toy. 
- --A - - - - pp - -- 

Environmental variables o not, by definition, change 9 
3 

. during interactions either between players and playthings or 

between playthings themselves (Gehlbach, in press). To the 

degree, however, that the physical constraints of the play 
I 

environment (e.g., the partitions on a y table ar the 

surface onto which a ball is bounced) affect the interactions, 
i 

those constraints must be -specified and controlled in any 

, empirical regearch on play design. 

a A recenf study by Gehlbach and Partridge (1978) is 

different from most- studies of play in that it examined the ' 

effects of a small change in only one ~~ecific'element of a 

play environment.. A play table was designed with a parbition 

which had two-inch holes permitting only partial yisual access' 

between players. The partition could be removed for the control 

condition, thereby permitting toEal visual access. Lego bricks 

were provided for play. An A-B-A-B time series design was 
- - - - - - - - - ppp-p - - ----- - 

employed to compare verbal communication between the open and 
- - -- -- --p-- - 

7- 

partial vision conditions. The hypothesis for the design was 

that limited visual access would change the character of 

children's verbal communication. Results of the study indicated 

that for four-year olds, speech contained significantly higher 
b 



levels of specific adjectival and nprninal verbal -~eferences to 
- 

their playthings when the part'tion was in place. In a similar 
+). - 

study (Partridge and ~ehlbxgh, note 3 )  the subjects were 

eight-par old boys, and the,play activity was .construction of 

model airplanes. Again, verbal communication was compared in 
1 1 - 3 -  - 

the open and partial vision conditions, and v$f%al specificity 
- - - L - - -  - - - A-LL- - - 

increased when the parti-tion was in elace.. 
9 t 

Conclusions and hypotheses --, a -= 

. = 

From the literature on social development, learning and 

play, several conclusions may be drawn: 1) prosocial behaviour ' 

I - +& 

is valued in our soclety; 2) prosocial behaviour'is learned in 

the same way that,any other behaviour is learned-- through a' 

\ , network of reinforcement contingencies; 3 )  some learnhg in 
C 

natural settings appears to run couneer to traditional 

behavioural analysis in that its predictability occurs in spitec 
- e- 

of a contingency network which'rein'forcesboth target and pon-. 
6 -  . 

target behaviours; and 4-1 while learning may occ& during play, 
Z %  

L 

play is instructional only to the degree that it reliably 
\ - 

produces a specified target behayiour. > .,. 

The main hypothesis which this study tested was that 

changes in the physical features of the play environment, which 
c 

>ltered the structure of social contingencies between two 
-- - - - -- - -- 

-- -- 

/d-players, would produce measurable effects on social behaviour. 
- - - - - - - - - - - ------ - - -- --- - -- - - 

- 

A related secondary hypothesis was that a llsoft-contingencyll 

network, in which both target and non-target behaviours were 

reinforced, but reinforced differently, would produce a target 
, 

behaviour at a level above the baseline condition, in which 
id u 



reinforcement was not related,to, or.dependent on, the target 

, behaviour (i.e., a 'lno-contingencylf condition). Accordingly, 
" 

+a plaything was designed to deliver reinforcement on three 

kfferent contingency levels, by means of small changes in one 

detail of the physical structure. At the baseline level, both 

-- --- prosocial- and non-social -- behaviours -- - were reinforced - - J  in a manner -- 

comparable to free play in an open sandbox. Prosocial behaviour-- 

. >  was operati onally defined to include the following behaviours : 

- 

1) filling sand into the partner's side of the apparatus; 

2) verbal requests for sand; and 3) contracts - in regard to 

giving and recZe5ving sand. Non-social behaviburs included: 

1) filling sand into the player's ownoside; and 2) cranking the 

.machine. When the plaything was adjusted for a hard-contingency 

network, only prosocial behaviour (the target) was reinforced. 

In the soft-contingency condition, both non-social and prosocial 

behaviours were reinforced, but they were reinforced differently. 

Social behaviour was recorded and analyzed for each of the three 

conditions. The experimental method and results are reported 

in the fallowing chapters. 



Method 

Sub jec t s  

S ixQive -yea r  o l d  boys from a k inde rga r t en  i n  Burnaby, 

. B . C . ,  p a r t i c i p a t e d  i n  t h e  s tudy .  The k indergar ten  t e a c h e r  

provided a n  a l p h a b e t i c a l  l ist  of $he boys i n  h e r  c l a s s  from , 
' 1' 

EngfiStr--speak~g-fromezr. F r o m  thzt-F$st; t h 3  f l ' ~ s ~ - s L i i x X w n 0 s ~ ~ ~ ~ ~ ~  - 

p a r e n t s  consented were used i n  t h e  s tudy.  There were t h r e e  

reasons  f o r  t h e  choice  of f i ve -yea r  o l d  boys as s u b j e c t s :  

1) p r o s o c i a l  development i s  a common t a r g e t  behaviour i n  

t k inde rga r t ens ;  2 )  t h e  use  of on ly  boys e l imina t ed  a p o s s i b l e  

sex  v a r i a b l e ;  and 3 )  t h e r e  is some i n d i c a t i o n  t h a t  f ive-year  

o l d  boys,  when p l ay ing  with  a same-age p e e r ,  a r e  l e s s  p r o s o c i a l  

t han  c h i l d r e n  i n ' o t h e r  preschool  age-sex combinations (Lewis, 

1972) .  Thus, t h e  p o s s i b i l i t y  of a c e i l i n g  e f f e c t  w a s  reduced. 

A t r ea tmen t  which i s  a  t a r g e t  behaviour i s  

l e s s  l i k e l y  t o  have a if t h a t  t a r g e t  

behaviour a l r e a d y  occurs  wi th  h igh  frequency at b a s e l i n e .  

S ince  r e sea rch  i n d i c a t e s  a p o s s i b l e  r e l a t i o n s h i p  between 

a l t r u i s m  and p e r s p e c t i v e  t a k i n g  ( e . g . ,  Buckley, S iege1  and N e s s ,  

1979) two t e s t s  on 'pe r spec t ive  t ak ing  were adminis te red  dur ing  

t h e  f irst  week of t h e  experiment f o r  d e s c r i p t i v e  purposes .  The 

from Burns and Bra inerd  (1979) .  I n  t h e  first t e s t ,  t h e  

a s s i s t a n t  anti t h e  s u b j e c t  each had i d e n t i c a l  c i r c u l a r  t r a y s  t o  

which t h r e e  p l a s t i c  animals  were a f f i x e d .  The a s s i s t a n t  



- 

r o t a t e d  h l s  t r a y  four  t imes,  t o  four  d i f f e r e n t  o r i e n t a t i o n s .  

Each time t h e  sub jec t  w a s  asked t o  a l i g n  h i s  own t r a y ,  "so t h a t  I 
$ 

, you see  t'he animals j u s t  t h e  way,Irm see ing  them now." I n  t h e  1 
second t e s t ,  four  o b j e c t s  were arranged haphazardly on a  t a b l e .  

i 
j 

Q L 

6 I The ob jec t s  were a  s e t  of jewelry,  a  t i e ,  a t r a i n  engine and a 
% ; 

I 
d o l l .  The sub jec t  was asked t o  poin t  t o  an appropr ia te  b i r thday 

- -- - -- -- - u - L A -  - - - - -  - 
LA--A- 2 L  --- - -- L 

present  f o r :  1) f a t h e r ,  2 )  mother, 3 )  teacher  and 4 )  a boy i n  
kindergarten.  The choice was made from a l l  f o u r  o b j e c t s  i n  

each t a s k ,  -No i n d i c a t i o n  of correc tness  w a s  i nd ica ted  i n  e i t h e r  

w 
t e s t .  There were four  t a s k s  i n  each t e s t ,  scored e i t h e r  0 or  1. 

The t e s t s  were t rea tef l  as two p a r t s  of a  s i n g l e  perspect ive-  . 
t ak ing  t e s t .  Therefore,  s u b j e c t ' s  scores  could rang5 from 0 

. t o  8 ,  and a dyad composite score from 0 t o  16. Table 1 shows 

t h e ' r e s u l t s  of  t h e  two perspect ive- taking t e s t s .  

Table 1 

Scores on Two Perspect ive- taking Tes ts  

Subject Test  1 Test 2 Subject Total  Dyad Total  

Dyad t o t a l s  a r e  t h e  combined scores  f o r  sub jec t s  who had been 

randomly pa i red  f o r  t h e  experiment. The t o t a l  score  for dyad C 
C 

was not iceably  lower than the  scores  f o r  A and B.  



6 / 
M a t e r i a l s  

-4' I 
9 I 
The sand machine t h a t  w s designed f o r  t h e  s tudy  is- 4 

i l l u s t r a t e d  i n  Appendix A.  T e machine w a s  p laced  i n  a 

& i. 
48" x 60" sand box. It  w a s  cdmprised o f  two i d e n t i c a l  s i d e s .  

I The s i d e s  were s epa ra t ed  by an lup r igh t  d i v i d e r  36" high and , 
( 1  : \  

48'' wide. E a c h  'side con ta ined ia  G e r t i c a l  chu te  which d i r e c t e d  

sand t o  an  enclosed h o r i z o n t a l  conveyer b e l t .  The conveyer w a s  . . 
a metal  cha in  ndrmally used t o  convey chidken f e e d .  I t  w a s  

* . ? 

a c t i v a t e d  by a hand crank connected t o  t h e  r i g h t  end o f  t h e  - - C 
cha in  loop .  The crank could be t h rned  i n  e i t h e r  d i r e c t i o n .  A t  

each end of  t h e  conveyer,  sand dropped through h q l e s  i n  t h e  , 

bottom o r  t h e  h o r i z o n t a l  enc losu re ,  c r e a t i n g  sand Tfmountains", 

o r  f i l l i n g  a c o n t a i n e r  o r  t r u c k  a p p r o p r i a t e l y  p l aced  by a 

p l a y e r .  A 4" x 5" opening i n  t h e  v e r t i c a l  d i v i d e r  gave d i r e c t  

and cons t an t  a c c e s s  t o  t h e  p a r t n e r ' s  v e r t i c a l  chu te .  A s i m i l a r  

\ 
opening i n  t h e  p l a y e r ' s  chu te  w a s  a d j u s t a b l e  by t h e  experimenter,  

bu t  no t  by t h e  p l a y e r .  
/ 

Constant a c c e s s ' i b i l i t y  t o  t h e  p a r t n e r ' s  chu te ,  t oge the r  
h 1 with adjustment o f  t h e  acces s  t o  t h e  p l a y e r ' s  own chu te ,  

provided t h r e e  cont ingency c o n d i t i o n s  with* r e s p e c t  t o  p r o s o c i a l  

-behaviour.  I n  t h e  no-contingency, o r  b a s e l i n e ,  cond i t i on  (NC), 

, khe p l e x i g l a s s  w a s  removed from t h e  p l a y e r ' s  own chute .  Since 
-- -- 

- - --  - -- 
- 

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

- - - - - -- - 

own side, re inforcement  from t h e  c r e a t i o n  o f  "mountainsw w& . 
, - -3 

n o t  co&tingerit  upon p r o s o c i a l  behaviour.  I n  t h e  hard-contingency 

cond i t i on  ( H C )  , t h e  chute w a s  t o t a l l y  c lo sed  on t h e  p l k y e r ' s  

%: 
s i d e .  A p l e x i g l a s s  c o v e r ' e x a c t l y  t h e  s i z e  .of  t h e  opening w a s '  



f i x e d  i n  p l ace  by a screw. Each p l a y e r  could pu t  sand i n t y h i s  4 
- f 

p a r t n e r ' s  system, bu t  no t  i n t o  h i s  own. ~ o n v e r s k . l ~ ,  sand could i : 
+ 
i 

e n t e r  each p l a y e r ' s  chu te  on ly  from t h e  p a r t n e r ' s  s i d e .  1 
9 ,  J 

Therefore ,  u s e  o f  e i t h e r  conveyer r equ i r ed  p r o s o c i a l  behaviour 1 i 
from t h e  p a r t n e r .  I n  t h e  sof t -cont ingency cond i t i on  (SC),  t h e  

i 

i 

p l a y e r ' s  chu te  w a s  on ly  p a r t i a l l y  c losed .  A 3" x 5" p l e x i g l a s s  
- - - - - - - - - - - -- - LA - - - A - - - 

p l a t e  w a s  screwed t o  t h e  opening,  l eav ing  acces s  of  

only  1" x 5" at the '  bottom of t h e  opening. F u l l  a c c e s s  t o  t h e  

p a r t n e r ' s  chu te  w a s  still a v a i l a b l e .  ConsequentEy, it w a s  I 

e 

p o s s i b l e ,  bu t  not  easx ,  t o  f i l l  one ' s  own c h u t s .  Sand could -- 
e n t e r  i n  l a r g e r  q u a n t i t i e s ,  and with  l e s s  e f f o r t ,  from t h e  

4 
pa r tne l i ' s  s i d e ,  t h u s  prov id ing  t h e  p o ' s s i b i l i t y  of c r e a t i n g  a 

l a r g e r  sand mountain sqoner ,  v i a  t h e  crank and conveyer system 

i f  p r o s o c i a l  behaviour ocdurred ( i . e . ,  each f i l l i n g  t h e  o t h e r ' s  

c h u t e ) .  

Colour has  been shown t o  have only  secondary e f f e c t s  on 
- 9- 

approach and s u s t a i n e d  appea l  of  playt,h&ngs (Gramza e t  a l ,  

1969) .  The appa ra tus  w a s  s t a i n e d  with  a n a t u r a l  wood co lou r ,  
1 

with  two except ions :  1 )  t h e  c r w k  s h a f t  w a s  p a i n t e d  b lack  and 

3 white b i c y c l e  handle  w a s  a t t a c h e d ;  and 2 )  t h e r e  w a s  a white 
i 

1/211 p a i n t e a  bo rde r ,  surrounded by a b lack  1/811 p a i n t e d  border ,  . o  

around t h e  two openings on each s i d e .  The r a t i o n a l e  f o r  co lou r  ' I 

I 
- - - - -- - - - -- - - -- p-p-p - p-- - - - d- 

cho ice  w a s  an  e f f o r t  t o  reduce t h e  s a l i e n c e  o f  t h e  o v e r a l l  1 

app a-s ; WET r eep~~~F5rmm"g t3~ee~pen  l n g s ~ C c ~ a i E s  morep - 
' 
7 

s a l i e n t  by c o n t r a s t .  Half-way through tQe experiment,  i n t e r e s t  I 

1 

i n  t h e  sand machine appeared t o  be lagg ing .  Consequently, a , 

minor change w a s  made i n  an e f f o r t  t o  i n c r e a s e - a p p e a l ,  and . 



t h e r e f o r e  t o  i n c r e a s e  genera l  i n t e r a c t i o n  with '  t h e  machine, ' 

without  changing t h e  s t r u c t u r e  of t h a t  i n t e r a c t i o n .  A p l e x i -  

g l a s s  panel  w a c 4 n s e r t e d  i n  t h e  f r o n t  s u r f a c e  of t h e  h o r i z o n t a l  
t '  / 

d 

enc losu re s  whicd conta ined  t h e  cha in  conveyers,  making t h e  

movement o f  sand and conveyer v i s i b l e .  P lay  a c t i v i t y  . d id  

i n c r e a s e  t o  e a r l i e r  l e v e l s ,  and t h e  experiment w a s  cont inued 
- -- 

-- -- 
- 

f o r  t h e  remainder o f  t h e  

A smal l  square  c o n t a i n e r  and a s m a l l  t r u c k  were provided 

f o r  each p l a y e r .  Each could  be  med to. f i l l  c h u t e s ,  o r  simply - -  - -  

f o r  o t h e r  purposes i n  t h e  sandbox i t s e l f .  

A v ideo- tape camera w a s  used t o  r eco rd  bo th  ve rba l  and 

phys i ca l  act iFa+y,  and a watch with  a sweep second hand w a s  
i 

used t o  determine t h e  f ive-minute i n t e r v a l s  f o r  each s e s s i o n .  

Two p i l o t  s t u d i e s  preceded t h e  experiment.  The purpose of 

t h e  first p i l o t  s tudy  w a s  t o  a s s e s s . ( l )  t h e  mechanicax i n t e g r i t y  

of t h e  machine, and ( 2 )  i t s  appea l ,  i n  terms o f  i t s  , a b i l i t y  t o  

prompt s u s t a i n e d  p l a y  behaviour .  The p i l o t  s tudy  w a s  conducted 

a t  t h e  Simon F r a s e r  Univers i ty  Day Care Cent re ,  with t h e  . 
c h i l d r e n  us ing  t h e  machine d i f f e r e n t  from t h e  s u b j e c t s  i n  

experiment.  The p i l o t  s tudy w a s  conducted on f o u r  consec 

days.  A second p i l o t ' s t u d y  w a s  conducted i n  t h e  l a b o r a t o  
- - - -  - - - 

Two four-year  o l d  girls f r o q t h e  Day Care Centre  were  video- 
-- -- pp 

taFed whi le -p1aTng with  t h e  sand machine i n  each of  t h e  t h r e e  

t r ea tmen t  c o n d i t i o n s .  Video t a p e s  were gene ra t ed  t o  check t h e  

v a l i d i t y  of  t h e ' c o d i n g  i n s t & & n t ,  and t o  t r a i n  t h e  coder .  

? 

The experiment w a s  conducted over 2.7 s e s s i o n s  f o r  each 



b 

- - - - pp - -- - - -- 
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cf t h e  t h r e e  dyads. The s e s s i o n s  were l i m i t e d  t o  f i v e  minutes 

- ,  
t o  p revent  s a t i a t i o n ,  and were conducted over  t h r e e  consecut ive  

I 

. d a y s  f o r  n i n e  weeks. Each dyad se rved  a s  i ts  own c o n t r o l ,  t hus  

reduc tng  i n t e r a c t i v e  e f f e c t s  due t o  i n d i v i d u a l  d i f f e r e n c e s .  
I 

The s u b j e c t s  were no t  s v a i l a b l e  u n t i l  a f t e r  t h e  start of t h e  

school  yea r ,  ,and t h e  s tudy  was l i m i t e d  t o  n i n e  weeks t o  avoid  
- - 

a h i a t u s  over  t h e  Christmas ho l idays .  S p e c i f i c  schedul ing  

w i t h i n  t hose  n ine  weeks w a s  dependent on a v a i l a b i l i t y  of t h e  

l a b o r a t o r y .  

, The pe r iod  of t h e  experiment w a s  d iv ided  i n t o  t h r e e  

segments, w i t h , t h e  random assignment of c o n d i t i o n s  conducted 

w i t h i n  each segment. This  arrangement w a s  s e l e c t e d  t o  

guarantee,  u sab le  d a t a  i n  t h e  event  t h a t  a major and unexpected 

decay of  i n t e r e s t  i n  t h e  p lay  appa ra tus  occur red  p r i o r  t o  t h e  . . 

end of  t h e  t a r g e t e d  nine-week p e r i o d .  T h e  purpose-of randomly 
\- 

i n g  t r e a t m e n t s  w a s  t o  ame l io ra t e  t h e  p o s s i b l e  e f f e c t s  of 
' 

pendency (Hersen qnd Barlow, 1976) .  The o r d e r  of 

t r e a t m e n t s  i s  shown i n  Appendix B. The ass ignment  o f  t rea tment  
4 * 

c o n d i t i o n s  w a s  i d e n t i c a l  f o r  a l l  t h r e e  dyads. Each s u b j e c t  had 

t h e  same p a r t n e r  throughout t h e  exper iment . .  

The experiment w a s  conducted i n  a l a b o r a t o r y ,  one dyad a t  

a t ime ,  and s u b j e c t s  were i n s t r u c t e d  simply t o  " 'play i n  t h e  

sand. " No other i r r s t f u c t i o n s  were given,  and no comments mad= 

--- 

except  t o  r eques t  t h a t  each player remain on his 516, dThV3+ 
< 

sandbox. The exper imenter  s t a r t e d  t h e  camera and then sat i n  a 

p o s i t i o n  where she could  observe both p l a y e r s  and make anecdota l  

no t e s .  The fou r  r e p l i c a t i o n  s u b j e c t s  played with  t o y s  i n  a 



separate room under t h e  supervision of a n  a s s i s t a n t .  T h e  order 

of' video-taping the t h r ee  dyads was r o t a t e d  each day, i n  order 

t o  avoid any confougding of r e s u l t s  from s o c i a l  p e r c e p t i o n s  of  

xhich dyad had the "first turn" .  i 
It w a s  n e c e s s a r y  t o  cancel t h e  twenty-second ( H C )  and 

twenty-third f S C i  sessions due to schedul ing  c o n f l i c t s .  

3Ec752on ( ? X I  was a l s o  c a n c e l l e d  i n  o rder  

t o  m a i n t a i n  an e q u a l  number of sessions i n  each cond i t i on .  r , 

Behaviours w e r e  ind5f;idtlall.y coded for each subject: From 

the video tapes ,  a trained observer  bl ind-coded occur rences  of 

. shsee non-verbal and two verbal behaviours  r e l a t e d  t o  use  of 

t h e  machine. The t h r e e  non-verbal c a t e g o r i e s  o f  behaviour were: 

Ij p u t t i n g  sand i n  one ' s  o m  chute, o r  " f i l l i n g  t o  s e l f "  ( F L S ) ;  

[ F L P S ;  and 3 )  turning the crank (CR). T h e  two verbal behaviours 

were: l i  requests or azn.ds fREQ) for  sand f r o m  a par-tner and 

2 )  c3ntracts [ C O X )  r e l a c e d  to t h e  giving and receiving of sand. 

Appendix C c o n t a i n s  a lisc of the s p e c i f i c . c r i t e r i a  used i n  

cod ing  each of the f l u e  behawio<rs. The recorded sco re  w a s  t h e  
.-, 

nulxber of coded occurpences of=\a g i v e n  behaviour i n  a g iven  



R e s u l t s  

This chap te r  begins with a repor t  o f  coder reliability 

-%a description 09 the unite of ,analysis. Yext, cell rnean<s 

and standard d e v i a t i o n s  are presented by dyad and treatment for 

each independent variaole* Results indicating -- serial 

independence of in&-:idera1 sessions are followed by analyses 

of variance f o r  each of t h e  dependent variables. Finally, 

Xewmam-K~uf p0*-3mc eest i:esxrZts ZT-e reprxrted t o  indicate -- 

which treatments are fesponsible for the variability among the 

m e a n s .  

Coder reliabilitv 

- ihree seksisns, ra.&only chosen, were independently coded . .  

SOT each sub jec t  by t h e  experimenter,  and scores were compared 
- A - - 

with those coded by ?he principal coder, with a reliability 

coefficient of . 9 f .  The coefficient was determined by dividing 

actua3 agreements by  the nwnber oF opportunities for agreement. 
> 

The t o t a l  score i?or orte dependent variable, f o r  one subject in 

one session, constituted one opportunity for agreement. With 

three  sessions, coded for six subjects, on each of the five 

variables, t h k  total number c f  opporturiities for agreement was 

90 13 x 5 x 51 ,  The t ~ i a l s  which the coders recorded were 

identicaf i n  Bf of the 90 possible opportunities, 

Gnit of a n a l y s i s  

For purposes of analysis, the scores forUthe two subjects 

in each dyad were combined, and the unit of analysis was the 

dya'd score. The reason for conbining the scores was that when 



- - --\-- - 4!5 - 

two s u b j e c t s  a i n t e r a c t i n g ,  it i s  imposs ib le  t o  determine 4 t h e  degree  t o  wh h t h e  behaviour of one i s  a f f e c t e d  by t h e  

behaviour of t h e  o t h e r .  One member of t h e  dyad may f u n c t i o n  as 

a model, o r  m a y  r eques t  o r  r e i n f o r c e  s p e c i f i c  behaviours  of t h e  

o t h e r .  Furthermore,  g e n e r a l  a t t i t u d e  toward t h e  o t h e r  might 

a f f e c t  respbnse t o  modeling o r  response t o  r3equests .  For 

example, a p a i r  of s u b j e c t s  who were f r i e n d l y  might be  more 

l i k e l y  t o  copy one a n o t h e r ' s  behaviour (Bandura, 1969) .  O n  t h e  

~tAer hand, e i t h e r  a milat-erzd~r mutual a n t i p a t h y  cou3d--have - -- - 

a nega t ive  e f f e c t  on a p l a y e r ' s  response t o  a p a r t n e r ' s  r e q u e s t .  

Desc r ip t ive  d a t a  .. . . . 

Ind iv idua l  dyad s c o r e s  and t o t a l -  s c o r e s  were computed f o r  ' fi 

each of t h e  f i v e  dependent v a r i a b l e s ,  i n  each of t h e  t h r e e  

t r ea tmen t  cond i t i ons .  Means and s t anda rd  d e v i a t i o n s  by  c e l l  

- .  are r e p o r t e d  i n  Table 2 .  T o t a l s  f o r  t h e  two major non-verbal 
, 

s o c i a l  behaviours  ( f i l l  t o  s e l f  and f i l l  t o  p a r t n e r )  a r e  

d i s p l a y e d  i n  b a r  g raphs  i n  Figure  3. 

I n  t h e  hard-contingency t r e a t m e n t ,  t h e  des ign  of t h e  sand 

machine w a s  such t h a t  t h e  a p e r t u r e  t o  a p l a y e r ' s  own system 

was f u l l y e l o s e d ,  t h e r e f o r e  there should have been no - 
occur rences  of f i l l i n g  t o  s e l f .  However, on f i v e  occas ions ,  a 

s u b j e c t  l e f t  h i s  own p l a y  area, and walked around t h e  p a r t i t i o n  
-- 

to fill his own system f r o m  t h e  p a r t n e r ' s  s i d e .  S t r i c t l y  
-p-------- --- 

speaking,  he  w a s  " f i l l i n g  t o  s e l f " ,  and t h e  behaviour  w a s  

recorded as such.  Since,  except  i n  t hose  f i v e  c a s e s ,  f i l l i n g  

to self - w a s  precluded by des ign ,  v a r i a b i l i t y  was a s s y m e t r i c a l l y  
-A- 

d i s t r i b u t e ? %  about the  median. If  t hose  occas ions  had no t  



occur red ,  a l l  Keans and s t anda rd  d e v i a t i o n s  f o r  FLS would have 

been ze ro  i n  t h e  hard-contingency t r ea tmen t .  I n  t h e  o t h e r  two 
. t , . 

t r e a t m e n t s ,  f i l l i n g  t o  one ' s  s e l f  and mutual f i l l i n g  t o  p a r t n e r  ; 
! 

both r e s u l t e d  i n  sand e n t e r i n g  t h e  p l a y e r ' s  machines ( i . e . ,  
1 
* 

both  behaviours  w e r e  r e i n f o r c e d  f o r  each p l a y e r ) .  According - ! 

t o  c l a s s i c a l  ope ran t  behavioura l  a n a l y s i s ,  one behaviour w a s  no 

-p-L- - 
more p r e d i c t a b l e  t han - the  .o ther ,  a n d t h v r x z ,  l a r g e  s tandard  

< 

d e v i a t i o n s  were t o  be expected;  Fu r the r  a n a l y s i s  w a s  r equ i r ed  

t o  determine w h e t h e ~ ~ t h e  appa ren t ly  d i f f e r e n t  mean s c o r e s  were 
- 

s t a t i s t i c a l l y  d i f f e r e n t  among t h e  t h r e e  t r ea tmen t s .  

S e r i a l  dependency 

When an experiment i s  c o n d u ~ t e d  on a s i n g l e  s u b j e c t  o r  
I 

dyad over  a s e r i e s  o f  s e s s i o n s ,  t h e r e  i s  ' the  p o s s i b i l i t y  t h a t  

each event  i s  dependent,  t o  a degree ,  on t h e  prev ious  event .  
i 

, 

The r e l a t i o n s h i p  between khose events  i s  r e f e r r e d  t o  as ' ' s e r i a l  

- 
dependency1'. 'One method o f  ame l io ra t ing  t h a t  dependency i s  t o  

randomize t h e  o rde r  of t r ea tmen t s .  ~ e r s e n  and Barlow (1976) 

argue, t h a t ,  i f  t h e  o r d e r  is t r u l y  randomized b e f o r e  t h e  onse t  

of t h e  experiment,  t h e  p r o b a b i l i t y  is no g r e a t e r  t han  chance 

t h a t  t h e  o rde r  o f  t r ea tmen t s  w i l l  r e s u l t  i n  t r ea tmen t  e f f e c t s  

which a r e  d i f f e r e n t  from what t hey  would be  i f  t r e a t m e n t s  were 

 resented i n  any o t h e r  o rde r .  Although t h e  t rea tment  o rde r  had 

-- - p-p-p - - 

been randomized p r ~ ~ t ~ ~ h ~ x p e r i m e r d  , i+ w a s  s t i l l  deemed 

-- - - 

a measure of t h a t  dependency. By p a i r i n g  each event  wi th  t h e  

fo l lowing  event  (e.g., first with  second, second wi th  t h i r d ) ,  

a c o r r e l a t i c n  c o e f f i c i e n t  is  c a l c u l a t e d .  Xf t h e  c o r r e l a t i o n  is  
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Weans and Standard Deviations By Cell 

Treatment 

Variable .Dy+d NC " HC SC Total 
* /- 

Tota l  

FLP A 

B 

C 

Total 

Total 

Total 

RoteJ Upper fi- is mean. L o w e r  figbre is standard deviation. 



F I L L  TO SELF 

Dyad A Dyad B Dyad C . 

F I L L  TO PARTNER 

Dyad A Dyad B Dyad .C 

Figure 3 .  Tota ls  for t e t w o  major s o c i a l  v 'ariables,  7 .  I 

f o r  each dyad. 

- - - - - - - 



(Hersen and Barlow, 1976).  A lag-1 c o r r e l a t i o n ,  as descr ibed 

i n  t h e  above example, w a s  computed f o r  each v a r i a b l e ,  over t h e  

24 sess ions ,  f o r  each dyad. Lag-2 and lag-3 c o r r e l a t i o n s  were 

a l s o  computed t o  measure delayed e f f e c t s .  = I n  a  lag-2 

c o r r e l a t i o n ,  t h e  f i r s t  event i s  pa i red  with the  t h i r d ,  and the  

second with t h e  f o u r t h .  I n  a l a ~ r 3 _ c o - r r e l a t i o n ,  t h e  f i r s t  - 

event i s  pa i red  with t h e  four th ,  e t c .  Only one of t h e  f o r t y -  

f i v e  c o r r e l a t i o n s  computed was s i g n i f i c a n t  a t  = = .O5. The 

lag-2 c o r r e l a t i o n  Tor dyad B on t h e  crank v a r i a b l e  ( C R )  w a s  

.42. A l l  o the r  c o r r e l a t i o n s  ranged from 0  t o  * -23  (2) . l o ) .  

I t  was concluded t h a t  t h e  sess ions  could be t r e a t e d  as - 
independent t e s t s  (See Appendix D). 

* 
Analysis of Variance 

Having s a t i s f i e d  t h e  assumption of s e r i a l  independence, 

t h e  da ta  f o r  each dependent v a r i a b l e  were subjec ted  t o  a  

2 x 3 x 3  f a c t o r i a l  a n a l y s i s  of var iance ( 2  p a r t s  x  3  dyads x 

3 t r ea tmen t s ) .  Because t h e  machine was modified between t h e  

t w e l f t h  and t h i r t e e n t h  sess ions ,  "part"  w a s  used a s  a va r i ab le  

t o  i n d i c a t e  whether a sess ion  occurred before ,  o r  a f t e r ,  t h a t  
L 

modif icat ion.  Dyad was included a s  an independent v a r i a b l e  t o  

account f o r  poss ib le  e r r o r  var iance due e i t h e r  t o  between-dyad 

e f f e c t s ,  o r  t o  i n t e r a c t i o n s  of dyad and t reatment .  
/P====a 
Even though assumptions of homogeneity of var iance  and 

normal population d i s t r i b u t i o n  were v i o l a t e d  ( s e e  Table 2 ) ,  t h e  

F s t a t i s t i c  i n  an a n a l y s i s  of var iance i s  f a i r l y  robust  i f  t h e  - 
c e l l  s i z e s  a r e  equal (Donaldson, 1968) .  Therefore,  t h e  alpha 



l e v e l s  of F were taken  a s  given.  D e t a i l s  of t h e  ana lyses  a r e  - 
shown i n  Tables  3  t o  7 .  Since t h e  three-way i n t e r a c t i o n  

( p a r t  x dyad x t r e a t m e n t )  w a s  of no t h e o r e t i c a l  i n t e r e s t ,  t h a t  

source  of v a r i a n c e  w a s  no t  t e s t e d  i n  t h e  f i v e  ana lyses  of  

va r i ance ,  b u t  w a s  inc luded  i n  t h e  r e s i d u a l  mean square .  

Table 3  

--- 
Analys i s  of  Variance on FLS- 

by P a r t ,  Dyad and Treatment 

Source 

P a r t  1 42 .Of 42.01 0 .41  .526 
Dyad 2  476.58 238.29 2 .31 . l o 8  
Treatment 2 2650.33 1325.16 12.85 . 000 

P a r t  x Dyad - 7 227.69 113.85 1 .10  ,338 - 
P a r t  x Treatment 2 272 .ll 136.06 1 .32 .275 
Dyad x Treatment 4 1676.09 419.02 4.06 ,006 

Residual  
Toea1 



T a b l e  4 

A n a l y s i s  o f  Variance on FLP 

b y  P a r t ,  Dyad a n d  T r e a t m e n t  

S o u r c e  d f  SS M S  F - E 

P a r t  - -  - A - p  - - -  _ 1 2 0 . _ 0 6  20 .-06 - L 4 6  - -- ,499 
Dyad 2 627 .75  313 .88  7 . 2 4  .002  d 

T r e a t m e n t  2 581 .25  290.62 6 . 7 1  * . 002  

P a r t  x Dyad 2 1 2 8 . 5 3  . 64 .16  1 . 4 8  . 235  
P a r t  x T r e a t m e n t  2 31 .86  1 5 . 9 3  0 . 3 7  .694  
Dyad x T r e a t ~ e n t  4 216 .50  54.12 1 . 2 5  .300 

Residual  5 8  2512.04 , 4 3  .'31 - 
T o t a l  ' 7 1  4117 .99  58 .00  

T a b l e  5 

A n a l y s i s  of V a r i a n c e  on  CR , 

b y  p a r t , '  Dyad a n d  T r e a t m e n t  

S o u r c e  d f  SS M S  F - E 

P a r t  1 21945.12 21945.12 .003 
Dyad 2 12415 .08  6207.53 .077, . . 

2 T r e a t m e n t  2574 .33  1287 .16  0 . 5 5  .577 C 



Table 6 

Analys i s  of Variance on REQ 

by P a r t ,  Dyad and Treatment 

, Source 

P a r t  1 3.12 3.12 2.04 . I58  
Dyad 

P a r t  x Dyad 2 3.25 1 .62 1 .06 
P a r t .  x Treatment 2 1.75 0.87 0.57 
Dyad x Treatment 4 19.66 4.91 3.21 

Residual  58 88.75 1 .53  
To ta l  71 139.87 1.97 

Table 7 

Analysis  of Variance on CON 

by P a r t ,  Dyad and Treatment I i 

i 

Source df SS - MS F L - E 1 
I 

H 
P a r t  I 0.05 0.05 - 0.73 .395 
=F=--- -- 2-TJ:--o.00 0.00 1 . *coo- 

l 
-T 

Treatment 2 0.25 0.12 1.65 -201 E 
f 

P a r t  x D y a d  2 0.11 
P a r t  x Treatment 2 0.19 
Dyad x Treatment 4 0.50 

Residual  58 4.38 0.07 
- Tota l  - 71 5.50 0.07 



r evea l ed  t h a t  40% o f  t h e  c ranking  behaviour o c c u r ~ e d  i n - t h e  
r j  

f i r s t  t h r e e  of  t h e  24 s e s s i o n s ,  i n d i c a t i n g  t h a t  t h e  d i f f e r e n c e  

i n  c ranking  behaviour  i n  t h e  two p a r t s  was a c t u a l l y  due t o  a 

"novel ty  e f f e c t "  at  t h e  onse t  of  t h e  experiment,  r a t h e r  t han  t o  " 
C 

-4 
. . 

s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t  on any o t h e r  independent - 

v a r i a b l e ,  it. w a s  not  ccns idered  f u r t h e r .  
L . ,  

Afthough cranking w k  nut corrsTdered as a measure of s o c i a ? -  

behaviour ,  i h a s  inc luded  as a dependent v a r i a b l e  because ,it 

w a s  necessary  t o  crank t h e  machine be fo re  t h e  sand could  descend . . 
t o  c r e a t e  a mountain. I t  became apparent  du r ing  t h e  experiment , 

t h a t  c ranking  a l s o  m c u r r e d  independent o f  f i l l i n g  behaviour-- 

t h a t  i s ,  when t h e r e  w a s  no sand i n , - o r  descending from t h e  
- - - 

machine. Alsc ,  c r ank ing  d i d  not i n t e r a c t  s i g n i f i c a n t l y  wi th  

e i t h e r  Dyad o r  Treatment. 

Treatment,  t h e  major independent v a r i a b l e  around which t h e  . 
. . 

experiment w a s  des igned ,  had a s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t  

at=? -05 on t h e  two major s o c i a l  behaviours ,  f i l l s  t o  s e l f  

( F L S j  and f i l l s  t o  p a r t n e r  (FLP),  and a l s o  on r e q u e s t s ,  

C i n d i c a t i n g  t h a t  sys t ema t i c  changes i n  t h e  p h y s i c a l  s t r u c t u r e  of 

the  machine d i d  alter t h e  s o c i a l  behaviour of  t h e  s u b j e c t s .  

Dyad x Treatment a l s o  had a s t a t i s t i c a l l y  s i g n i f i c a n t  

e f f e c t  a t = =  .05 on the  same t h r e e  dependent v a r i a b l e s  (FLS, 

FLP and  R E Q ) ,  which i n d i c a t e d  t h a t  t h e  t h r e e  groups d i f f e r e d  i n  

t h e i r  responses  t o  t r ea tmen t .  The i n t e r a c t i v e  e f f e c t  might 



have b e e n p e l a t e d  t o  the  n4t iceable  d i f f e rence  between Dyad C i 
t 

and t h e  o the r  two dyads on measures of s o c i a l  behaviour ( s e e  
I I 

Figure 3 ) .  The main e f f e c t  f o r  Treatment on kequests w a s  

s t a t i s t i c a l l y  s i g n i f i c a n t  a t  = +  .05, and Dyad w a s  marginally 

i 
s i g n i f i c a n t  a t  OC = .06. 1 

1 
Post-hoc analyses  1 : 

i n d i c a t e s  t h a t  a t  l e a s t  one p a i r  of t reatments  i s  s i g n i f i c a n t l y  
1 

j 

d i f f e r e n t  i n  i t s  e f f e c t  on -prosocial  behaviour. Several  
- 

-procedures e x i s t  f o r  determining which p a i r ,  o r  p a i r s ,  a r e  

respons ib le  f o r  t h e  v a r i a b i l i t y  among the  ind iv idua l  treatment . 
4 

means. The two important"considerations a r e  c o n t r o l l i n g  f o r  . $ B 
t h e  Type I e r r o r  r a t e  f o r  t h e  family of poss ib le  t e s t s ,  and 

1 
d 
t 

cont*ol l ing f o r  l o s s  of power (Type I1 e r r o r ) .  Meyers (1979) 
, 

suggests  t h a t  t h e  Newman-Keuls (1952) t e s t  i s  a "reasonable 
- - 

1 compromise between con t ro l  of the  E F  and the  d e s i r e  f o r  power i 

i aga ins t  f a l s e  n u l l  hypotheses" (p .  297). Therefore,  t h e  Neqan- 
i 

Keuls t e s t  w a s  app l i ed  t o  t e s t  pairwise d i f fe rences  among 
h 

i 
J 

t rea tments  and among Dyad x  Treatment i n t e r a c t i o n s .  The { 
I 

c r i t i c a l  value was s e t  a t  0~ = .05, and f o r  each famsly of i 

I 
t e s t s ,  c r i t i c a l  va lues  were ca lcu la ted .  Table 8 conta ins  a i 
summary of t h e  r e s u l t s .  Although t h e r e  was no s i g n i f i c a n t  1 . 

f epenesbekweenthe  fta+ ~ d - s - e ~ D - f f o ~ ~ i  e a, t h  r e w a  a, F Y 
. . o ~ x m d l , a  s igrufkccant d i f  f ~ r  e n c e b e t u e e d o ~ n t i n g e n c ~  - - 

t rea tments  and t h e  base l ine  treatment (NC). 



N e w m a n - K e u l s  T e s t s  f o r  P a i r w i s e  D i f f e r e n c e s  

A m o n g  M a i n  E f f e c t s  and T w o - w a y  I n t e r a c t i o n s  \ 
t, 

- M a i n  E f f e c t s  
C 

D e p e n d e n t  V a r i a b l e  O r d e r e d  M e a n s  f o r  T r e a t m e n t  

FLS H q  S C  - NC 
1.70 5.79 16.13 

- - - - LA - - - - -- I- 

FLP - 

REQ 

FLP 

D e p e n d e n t  V a r i a b l e  

. . 
i. 

O r d e r e d  M e a n s  f o r  D y a d  

D y a d  C D y a d  B D y a d  A 
1.54 7.17 0.29  

T w o - w a y  I n t e r a c t i o n s  

O r d e r e d  M e a n s  f o r  D y a d  x T r e a t m e n t  - 
FLS A/HC C/HC B/HC B/SC C/NC A/SC C/SC B/NC A/NC 

0.75 1.25 3.13 3.25 4.13 5.63 8.50 17.87 23.68 

F L P  C/NC C / S C  A/NC C/HC B/Nc B/SC B/HC A/SC A/HC 
0.13 1.00 1.25 3.50 4.38 6.75 10.38 11.13 '12.50 

N o t e :  M e a n s  which do not  l i e  above t h e  s a m e  l i n e  exceed the  
c r i t i ca l  value a t  Oc = -05. 



CHAPTER- 4 

Discussion 

Implicat ions f o r  ,theory 
/- 

Operational d e f i n i t i o n  of play.  The, o v e r a l l  behaviour of 
4 

t h e  sub jec t s  i n  all thre'e treatment condit.ions corresponded t o  

- -- - ---+t ~ - ~ ~ ~ I r l t : c f i ~ r z  - L Y ~ ~ F P X ~  

t o  t h e i r  own behaviour a s  "play: (Bijou,  1976).  Also, t h e  

r e q u i s i t e  c h a r a c t e r i s t i c s  could be negat ive ly  s p e c i f i e d  
- - -- - -- - - - - - -  

-- - 

(Gehlbach, i n  p r e s s ) .  Beyond the  requirement t h a t  t h e  sub jec t s  

remain i n  t h e  l abora to ry ,  and t h e  suggestion t h a t  they s t a y  i n  

' t h e  a rea  of t h e  sand, no s p e c i f i c  behaviours were imposed on 

. them. I n  f a c t ,  t h e r e  w a s  one occasion when a subjec.t d i d  not 

p lay  a t  a l l - -  he simply s a t  on t h e  edge of  t h e  sandbox, and '  

s t a t e d ,  " I ' m  not  going t o  p lay  i n  the  sand today." 
- - - - -  - - 3 - 

When i n t e r a c t i o n  with t h e  environment d i d  occur,  t h e  s t y l e ,  

pacing and choice of responses were not determined by anyone 

ou t s ide  t h e  player-plaything system, nor w a s  t h e  erid product,  

o r  'lg0a1~~ determined by an ou t s ide r .  For +~xample ,  a player  was 

not  t o l d  t o  "produce a sand mountain," o,r t o  l 1 f i l l  a t ruck  with 

sand." On t h e  o t h e r  hand , . con t ra r i  t o  t h e  d e f i n i t i o n  proposed 

by Goldberg e t  a1 (1971),  it can be argued t h a t  responses were 
. . 

I 

,7 rot  ' L s S  PI--- . . -- 

demonstrated. The only change which occurred a c r o s s  t reatments  

w a s  t h e  change i n  one physical  aspect  of the. p layth ing ,  and 

consequent changesu& both indiv idual  and s o c i a l  reinforcement 

cont ingencies .  
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-=., Tes t ing  of hypo thes i s .  The o v e r a l l  r e s u l t s  o f  t h e  s tudy  

confirm t h e  main hypo thes i s  t h a t  changes i n  t h o s e  phys i ca l  

Cea tures  o f  t h e  pf ay environment t h a t  a l t e r e d  t h e  s t r u c t u r e  ,of 

s o c i a l  con t ingenc ie s  between p l a y e r s  would produce measurable 

effects on social  behaviour. Bar-Tal (1976) sugges t s  t h a t  

differences i n  levels of prosoc ia f  behaviour betweeri age groups 

- 
- - h- ine r a c t  t n a t  

i n t e r a c t i o n  wi th in  a n  environment designed to .  re- inforce  p rosoc i a l  

behaviour  d i d  increase t h a t  bbhaviour would s e e m  t o  be even 
- - - - - - - -- - 

s t r o n g e r  evidence t h a t  ~ r o s o c i a l  behaviour i s  l ea rned .  

T h i s  s tudy i s  i n  c a n t r a g t  t o  common behaviour modi f ica t ion  

procedures ,  i n  w h i c h  re inforcement  con t ingenc ie s  a r e s r t u a l l y  

always managed by huz~ans Ee-g, ,  Ellman and Krasner, 1965)  o r  by 

s u r r g g a t e  humans, such as i n  computer-ass is ted i n s t r u c t i o n .  I n  25' 

t h i s  s tudy ,  t h e  p h y s i c a l  s t r u c t u r e  - of  t h e  - - ~ l a y t h i n g a ~ t e d  as t h e  - - 

a g e n t ,  so  t o  speak,  which managed t h e  re inforcement  cont ingenc ies  

f o r  operan t  behaviours of t h e  p l a y e r s .  T h e  on ly  p h y s i c a l  change 

i n  t h e  environment was an alteration i n  t h e  r e l a t i v e  a c c e s s  t o  

f i l l i n g  a p e r t u r e s .  T h a t  change had s t a t i s t i c a l l y  significant 
I 

e f f e c t s  on p rosoc i a f  beha.iiour in .  bo th  contingency cond i t i ons .  

. T h e  r e s u l t s  of the stmy also confirm t h e  second hypo thes i s ,  

t h a t  a soft*-contingency metwork would prociuce t h e  t a r g e t  

- - b & - e w ~ r  a< a cilcvef & u v e  i h e  bdseiine i'Gehibach,ne 1 1 .  The ' 

-nr-y-n+cos- i a 1 behas&urs prduced -- -- - i n  t- 

contingency cond i t i on  w a s  s i g n i f i c a n t l y  greater t han  b a s e l i n e ,  

and not d i f f e r e n t  f son t h e  hard-contingency cond i t i on .  Conven- 

tional behavioural  t heo ry  would p r e d i c t  that frequency o f  
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p r o c o c i a f  behaviours would have been s i m i l a r  i n  t h e  s o f t -  ' 

contingency and base l ine  conditions, s i n c e  t a r g e t  and n o n - t a r g e t  - 
behaviours were r e i n F o r c e d  i n  bo th  c o n d i t i o n s .  The d i f f e r e n c e  

in'rcsufts  between t h e  two c o n d i t i o n s  i n d i c a t e s  t h a t  a l t h o u g h  

re in fo rcement  occurred for competing b e h a v i o u r s  i n  b o t h  

c o n d i t i o n s ,  that re i f i forcement  m u s t  have differed i n  some way, 
A 

between treatments Convent ional  b e h a v i o u r a l  t h e o r y  would 

a f s o  p k e d i c t  that f requency  or p r o s o c i a l  behav iour  would be  

greater i n  th& hard-contingency c o n d i t i o n  than i n  t h e  s o f t -  
- - - - -  

- 

con t ingency .  R e s u l t s  o f  this study i n d i c a t e d  t h a t  t h e r e  was 

no  d i f f e r e n c e .  

f d e n t i f i c a t i ' o n  o Z  r e i n f o r c e r s ,  T h e  i n t e r a c t i o n  o f  t w o  

p l a y e r s  with t h e  =ac%i>e presents a q u e s t i o n  a s  t o  t h e  i d e n t i -  

f i c a t i o n  o f  r e i n f o r c e r s  znd/or a v e r s i v e  s t i m u l i  i n  each of  t h e  
9 - 

a n d i t i ~ n s ,  It is L i k e 2  y %a% t v s  sets of mfi t ingcne i e s  w e r e  

changed: 1)  physical, and 2 ;  social. O n  t h e  p h y s i c a l  d imension,  

a=o-&mekt.s such as, ''HOW b i g  i s  your mountain?" o r ,  "Mine is 

i3igg&," prov.ided verbal e v i d e n c e  that .a sand mountain was a 

r e i n f o r c e r .  T h e r ~  ras  a f s o  verbal e v i d e n c e  t h z t  f i l l i n g  a c h u t e  

with sand w a s  a ?ein$orces i e . g . ,  "?fine i s  full t o  t h e  top . " )  

In the soft-contingerfcy candition, as compared with 'the baseline, 

it m a y  well have Seen t h e  case that r e i n f o r c e m e n t  f o r  f i - l l i n g -  

sand i n  the chute, or a s m a l l e r  m o u n t a i n ) .  In t h e  hard- 

conzingency conditicn, t h e  on iy  i n t e r a c t i v e  b e h a v i o u r  p o s s i b l e  

w%Eh the saneit machir~e t h e r g ~ o r e  the o n l y  behaviour 
I 

reinfarceb, was fiilFng ta p a r t n e r ,  



The ques t ion  t l i a t  remains i s  how p r o s o c i a l  behaviour  w a s  

r e in fo rced  a t  a l l .  One p o s s i b i l i t y  i s  t h a t  f i l l i n g  any chu te  

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

behaviour w a s  a l s o  s o c i a l l y  r e in fo rced .  I t  may t a k e  ano the r  
3 

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

cjuestion. 

Given t h a t  f i l l i n g  t o  p a r t n e r  was r e i n f o r c i n g ,  it may a l s o  

have been t h e  c a s e  t h a t  f o r  p l a y e r s  who had n o t  y e t  developed 

a high l e v e l  of p r o s o c i a l  - s k i l l s ,  - - - -  i n d i v i d u a l ,  - pp or pe r sona l  

re inforcement  took precedence over  s o c i a l  re inforcement  when 

they were equa l ly  a v a i l a b l e  ( i n  t h e  b a s e l i n e  c o n d i t i o n ) .  When 

re inforcement  w a s  reduced,  o r  a n  a v e r s i v e  s t imu lus  added, as i n  

t h e  sof t -cont ingency  c o n d i t i o n ,  t h e  combination o f  phys i ca l  and 

social re inforcement  may have been g r e a t e r  f o r  p r o s o c i a l  

bekraviow than t h e  physical  - and -pe r sona l r e in fo rcemen t  was f o r  

nun-socia l  behaviour .  

D y a d  and t rea tment  i n t e r a c t i o n .  Dyad w a s  a moderator 

variable of exper imental  i n t e r e s t .  I n  t he  f irst  chap te r  o f  t h i s  

seudy, t h e  q u e s t i o n  w a s  r a i s e d  r ega rd ing  t h e  cause-and-effect  

r e l a t i o n s h i p  between s o c i a l  p l a y  and s o c i a l  s k i l l s .  Two 

p c s s i b i l i t i e s  were suggested:  1 )  social p l a y  enhances p r o s o c i a l  

s k i l l s ;  anp/or 21 successful social p lay  r e q u i r e s  a t  least some 
-- 

degr e of developed social skill. ? 
-ppp- 

Wiehout long- te rn  neasurement-s of p r o s o c i a l  behaviour  i n  

t h e  ' s a s e i . c o n d i t i o n ,  it i s  n o t  p o s s i b l e  t o  determine. whether 

n e r e  exposure to o t k ?  p l a y e r s  i n  t h e  same environment would 

r e s u l t  ic increased ? r c s o c i a l  beha*.*iour. However, t h e  

+ 



s i g n i f i c a n t  e f f e c t  of t r e a t m e n t  i n  t h i s  s t u d y  does  i n d i c a t e  

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

m e n t  f o r  p r o s o c i a l  b e h a v i o u r ,  t h e  f r e q u e n c y ,  and hence f 
P 

r e i n f o r c e d  p r a  ice, of p r o s o c i a l  behav iour  w i l l  inc se. 

. rY 7 T h e  p o s s i b i l i t y  t h a t  i n d i v i d u a l  d i f f e r e n c e s  h a  e an e f f e c t  - 
\ 

-- 

r 
on s o c i a l  p l a y  is s u p p o r t e d  t y  t h e  r e s u l t s  o f  t h i s  s t u d y .  Dyad --- 
had a s i g n i f i c a n t  effect on t h e  o v e r a l l  f r equency  o f  b o t h  f i l l s  I 

3 

t o  self  and f i l l s  t o  p a r t n e r ,  i n d i c a t i n g  t h a t  t h e  dyads  d i f f e r e d .  1 
A l s o ,  the ove~alf 4 i g f e ~ e n ~ e s  i n  measures of s o c i a l  behav iour  i n  d 

1- 
the experiment cor responded  to t h e  s c o r e s  i n  t h e  p e r s p e c t i v e -  

4 
t a k i n g  tes ts ,  s u g g e s t i n g  t h a t  t h e r e  w a s  a d i f f e r e n c e  between 

S 
9 
4 
i r 

dyads i n  p r o s o c i a l  development as measured by t h o s e  t e s t s .  One 5 

m i g h t  c o n j e c t u r e  that t h e r e  i s  a f a - e l  of s o c i a l  s k i l l  below 

which t h i s ,  o r  any other plaything, would have l i t t l e  demon- 

i 
strabie e f f e c t  during a period of time as s h c r t  as this one.  - 

C e s t a i n l y ,  i f  one e x t r a p o l a t e s  t o  a n  i n f a n t  o r  t o d d l e r ,  

c o o p e r a t i v e  p l a y  under any c o n d i t i o n  would be t h e  e x c e p t i o n ,  

r a t h e r  t h a n  t h e  r u l e .  3 

N o  i n t e r z c t i v e  e f f e c x  w a s  f o d  for frequency o f  f i l l s  t o  

p a r t n e r .  Since buth c ~ n t i r ~ g e n c y  c o n d i t i o n s  produced h i g h e r  

frequencies of prosoeiai behasiour than  t h e  baseline, and s i n c e  
- ~ 

t h e r e  was no interact isre  effect, it m u s t  be concluded t h a t  
- -- 

-- $ 

stmrcturing a contingent reinforcement was e p a l l y  effective in 4 
pp 

- i 
-- -- 

ppp 

significantly increasing prosocial behav iour .  t 
f - 
f 

There was art in re rac t ion  bezween dyad and treatment on f i l l s  

t p  self. While a coneingent r e i n f o r c e m e n t  changed the  amount of 

non-social behaviour f a r  ail dyads, t h e  amount o f  change d i f f e r e d  
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among dyads. Frequency of prosocial acts increased, but that 

increase differed in proportion to the total fills, when the 
3 

dyads were compared. - .  

Implications for design for instructional play 

There is a major difference between play in general and 

instructional play. Learning occ&s oply by chance in general - 
f 

- - -- -- - - - - ,-. play. 11 play IS ~ns~rac~~a-,-karning*predi&B-le,w , 

definition. The results of this study indicate that playthings 

can be instructional, and can be designed for the purpose of 
- 

producing specific target behaviours, the basis for that design 

being the structure of contingencies in,the player-plaything 

relationship. The results of this study also support the 

efficacy of applying the theoretical and procedural aspects of 

Gehlbach's (in press) and Studer's (1973) paradigms to the 

design of instructional playthings, and to the verification 

that idteraction with those playthings produdes the specified 

target behaviours. 

In addition to providing appropriate reinforcement, 

contingent upon the occurrence of target behaviours, a play.- 

thing must also provide reinforcement for simple activity with 

the plaything. Overall use of the machine decreased midway 

through the experiment, necessitating a minor modification of 

. T t r e ~ ~ o f t h - e ~ l - ~ l ~ p a n e  1 di d -+I-h i I le not-7- 

( 1 9 7 2 )  theory of the importance 

sustaining play did not apply. 

reference to his behaviour with 

of functional complexity in 

Feedback to the player, in 

the plaything - did change, 



however, (i.e., the player could see the action of the sandT 

and conveyer ~hic~resulted from his'filling and cranking 

behaviour). The fact that an increase in feedback increased 

interaction with the plaything supports Gehlbach's (in 

f 
argument that feedback plays an important role in player- 

\ 
plaything interactions. 

-- - - -LA- - - - - - - A -- 
Implications for future research 

One question which is raised by this study is whether 

instructional playthings should be designed to incorporate a 
- - 

hard- or a soft-contingency network. The results of this study 

indicate that a soft-contingency reinforcement network is at . 

least as effective as a hard'contingency one. With a hard- 
a- t 

contingency network in operation, the plaything is instructional 

only to the degree that the child interacts with it. If the - - 
- child is relatively unskilled, that interaction may not occur, 

since the child is effectively penalized by no reinforcement. 

Furthermore, with non-target behaviours reinforced at least to 

some degree, the unskilled child may interact with the play- X 

thing more frequently than he would otherwise. If the frequency 

of occurrence of target behaviour is equal for hard- and soft- 

contingencies, and if it were found that interaction time were 

increased with a soft-contingency network, one may assume that, 

- - - - 

over t i = t h F € Z E Z f F e q u e n c y o f t h e  target behaviour in a piay 

d d r b c g r e a i e r .  wiih a s e t b r i g  w soft-cont kngency-re i:nforc erne&--- 

than with a hard-contingency reinforcement. 

Another question raised by this study is whether instruc- , 
tional play is as good as, or better than, more convdntional 
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methods o f  t each ing .  Experimental comparlison would be  

necessary ,  o f  cou r se ,  t o  determine r e l a t i v e  achievements o f  t h e  

t a r g e t  behaviours ,  bu t  t h e - r e s u l t s  of t h i s  s tudy  i r id ica te  t h a t  

a t a r g e t  behaviour can be achieved through i n s t r u c t i o n a l  p l ay .  

Even i f  t r a d i t i o n a l  methods achieved - i n s t r u c t i o n a l  ou t -  

comes f a s t e r ,  t h e r e  a r e  o t h e r  cons ide ra t ions .  E f f e c t i v e  use  of  --  
_ _ behzvioudmodification &direct inst rwcf;6,on, d i s ~ ~ u s d ~ ) ~ l i q ~ - - I - -  

and va r ious  combinations of  t hose  methods a l l  r e q u i r e  planning 

and s p e c i f i c  i npu t  from t h e  t e a c h e r  f o r  exposure ,  p rov i s ion  f o r  

p r a c t i c e  and r e i n f o r c i n g  feedback.  Not on ly  a r e  t h o s e  methods 

time-consuming, b u t  t h e r e  i s  cons ide rab le  room f o r  e r+or  when 
f 

a t e a c h e r  is a t t e n d i n g  t o  from 1 0  t o  20 c h i l d r e n .  I n  c o n t r a s t  

t o  t r a d i t i o n a l  methods, i n s t r u c t i o n a l  p l ay  i s  n o t  t eache r -  

i n t e n s i v e ,  nor  i s  it s u b j e c t  t o  human e r r o r .  Once a p l ay th ing  

has  been shown t o  be i n s t r u c t i o n a l - -  t h a t  i s ,  once i t  has  been 
- - 

shown t h a t  by v i  t u e  of i ts  des ign  it provides  r e q u i r e d  4 
exposure ,  p r a c t i c e  and re inforcement  of  a tal&et behaviour-- 

t h e  p rov i s ion  of  such a p l a y t h i n g  would f r e e  t h e  t e a c h e r  t o  

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

which are no t  m e t  thruugh t h e  i n s t r u c t i o n a l  p l a y t h i n g s  t h a t  

a r e  a v a i l a b l e .  



Gehlbach , 
link 

. NOTES 

R. D. Soft-contingency networks: 
between applied behaviour analysis 

A theoretical 
and natural 

learning. Unpublished manuscript, Simon Fraser 
University, f 979. 

.rtridge, M. J. and Gehlbach, R. D. Physical environmental 1 
i 

regulation of verbal behavior during play: a repli- k 
i 
i 

cation study. Manuscript submitted for publication, 1 
1979. - 3 



Agras, W .  S .  ( E d . ) .  Behaviour modi f ica t ion :  P r i n c i p l e s  and . . 

c l i n i c a l  a p p l i c a t i o n .  Boston: L i t t l e ,  Brown & Co., 1972. 

Ashby, W .  E .  Design f o r  a b rq in :  The o r i g i n  o f  adap t iye  
behaviour .  New York: Jchn Wiley & Sons, I n c . ,  1960. 

Bandura, A. Vicar ious  p roces ses :  A case  of no t r i a l  l e a r n i n g .  - 
I n  L .  Berkowitz,  (Ed . ) ,  Advances i n  s o c i a l  psychology 
(Vol.  2 ) .  New York: Academic P r e s s ,  1965. 

Bandura, A .  P r i n c i p l e s  of behaviour modi f ica t ion .  New York: 
Rinehol t  & Winston, 1969. 

B a r - T a l ,  D .  P r o s o c i a l  behaviour.  New York: John Wiley & Sons, 
1976. 

Bekoff, M .  & Byers, J .  A .  A c r i t i c a l  r e a n a l y s i s  of  t h e  
ontogeny and phylogeny of  mammalian s o c i a l  and locomotor 
p lay :  an e t h o l o g i c a l  h o r n e t ' s  n e s t .  I n  K .  Immelman e t  a1 
( E d s . ) ,  Behavioral  development i n  animal and man. 
Cambridge: Cambridge Un ive r s i t y  P r e s s  (1n  p r e s s ) .  

Ber lyne,  D .  E .  c o n f l i c t ,  a r o u s a l  and c u r i o s i t y .  New York: 
McGraw-Hill, 1960. 

Ber lyne,  -D'. E .  C u r i o s i t y  and e x p l o r a t i o n .  Sc ience ,  1966, 53,  
2 5 - 3 3 .  

B i j c u ,  S .  W .  Ch i ld  development: The b a s i c  s t a g e  o f  e a r l y  
childhood.  Englewood C l i f f s :  P ren t i ce -Ha l l ,  1976. 

B i r ch ,  H .  G .  The r e l a t i o n  of p rev ious  exper ience t o  i n s i -qh t fu l  
problem so lv ing .  ~ o u r n a l -  of ~ o r n ~ a r a k i v e  ~ h ~ s i o l o , q i c &  
Psycholo,e;y, 1945, 38, 367-383. - 

BJron,  A .  Ramos, F .  & H i g a ,  W. Cooperation i n  c h i l d r e n :  
Soc ia l  and m a t e r i a l  awards. ~ s ~ c h o l o ~ i c a l  Repor t s ,  1977, 
41, 427-430. - 

Blurton-Jones,  S .  C .  An e t h o l o g i c a l  s tudy  of  some a s p e c t s  o f  
s o c i a l  behaviour o f  c h i l d r e n  i n  nu r se ry  schoo l .  I n  D. 
Morris  [Edididil,  Primate  e tho loc~y ,  N e w  Y n ~ k r  Anchor R o o  - - - - - - - - - - - - - - - b 
f967. 

Bruner,  J .  S. Xature and uses of  immaturi ty.  I n  J .  S. Bruner,  
-4. J o l l y  & K .  S7;Iva fEds .1 .  Plav:  Its r o l e  i n  d e v e l o ~ m e n t  
and evo iu t ion .  - ~ e w  Ycxrk: ~ e n & i n  Books, 1976. 



- -  - pp 

e r u n e r ,  J .  S . ,  J o l l y ,  A.  & Sylva,  K .  (Eds . )  Play:  I ts  r o l e  
i n  development and evo lu t ion .  New York: Penguin Books, 
1976. 

Buckley, N . ,  S i e g e l ,  L .  S. & Ness, S. Egocentrism, empathy, 
and a l t r u i s t i c  behaviour .  Developmental Psychology, 1959, 
15 ,  ( 3 )  329-330. - 

B u e l l ,  J., Stoddard,  P., H a r r i s ,  F .  & B a e r ,  D .  M .  C o l l a t e r a l  
s o c i a l  development accompanying re inforcement  o f  outdoor 
p l ay  i n  a preschool  c h i l d .  Journa l  of A p p l i e d  Behaviour 
Analys i s ,  1968, - 1 167-173. 

Burns, S.  M.  & Bra ine rd ,  C .  J .  E f f e c t s  o f  c o n s t r u c t i v e  and 
dramat ic  p l a y  on p e r s p e c t i v e  t a k i n g  i n  very young c h i l d r e n .  
Developmental Psycholoqy, 1979, - 15 ( 5 )  512-521. 

Bufse, T., Rae, Jf,, &&ride, XL Br Alexand-er, T ,  r n i r o n m e n t a l l y  
enr iched  c lassrooms and t h e  c o g n i t i v e  and pe rcep tua l  
development o f  negro preschool  c h i l d r e n .  J o u r n a l  of  
Educat ional  Psychology, 1 9 7 2 ,  63, (1) 15-21. 

Campbell, S.  F.  Piaget Sampler: An i n t r o d u c t i o n  t o  Jean P iage t  
through his own words. Xew York:  Johc Wiley & Sons, 1976. 

C o l l a r d ,  R.  P.  Exploratory and play behaviors  of  i n f a n t s  r ea red  
i n  an institukion and i n  lower- and middle-class homes. 
Child Development, l97f, - 4 2 ,  1003-1015. 

Dattnef, R.  ~es3,qn f u r  play, 4ew YorkF Van  XosTrand, R e h h o l d  
Co., 1969. 

Dawkins, R. T h e  selfish gene. Oxford: Oxford Un ive r s i t y  P r e s s ,  
f 976. 

Dearden, R. F .  The concept of p lay .  I n  R .  S .  P e t e r s  ( ~ d . ) ,  
 he concept of education. '   oh don: Routledge & Kegan Paul ,  
1967. 

Derman, A ,  Children's play: Desi-gn approaches and t h e o r e t i c a l  
i s s u e s .  ~n G .  ~oates- j~d.1, A l t e r n a t i v e  l e a r n i n g  
environments,  C o r m u n i t y  development series (Vol. 7). 
Stroudsbusg: Dowden, Hutchinson & R o s s ,  1974. 

-- - eekf3 ifit-en Eckerman, C. Bc WLed%le_v, 2. i q% ard 
infant peers- Chifd Devdopment, 1977, - 48, 1645-1656. 

-- 

Eckeman, C . ,  kPteatPey, 3 ,  & Sutz, S. Growth of social p lay  with  
peers dur ing  the  second >-ear. Developmental Psychology, 
1975, 11 (1) 42-43. 

Ellis, M. J .  T h e  rational b e s i g n  of playgrqunds. Educat ional  
Product Report, 2970, - 3 ,  3-6. 



EEk- 14;- .-PZayr- Tie-ury- and research. In G. Coates ( ~ d .  1, 
Alternative learning environments, Community development 
series (Vol. 7). Stroudsburg: Dowden, Hutchinson & Ross, 
1974. 

Ellis, M. J. & Sholtz, G. Activity and play of children. 
Englewood Cliffs: Prentice Hall, 1978. 

R. Selection and revorutionary aspects of animal play. . 
e'American Naturalist, 1974, 108 (164) 850-858. - 

Fagen, R. Exercise',, play and physical training in animals. In c - 
P. P. G.  ates son- & P.  H. Klopfer (Eds. ) ,-Perspectives in 
-- 

etholo,~ (Vol. 2 ) .  New York: Plenum, 1976. 

Farnham-Diggory, S. & Ramsey, B. Play persi~ter~ce: some effects 
of interruption, social reinforcement and defective toys. 
Developmental Psychology, 1971, 4 (2), 297-298. - 

-'Fantz, R. L. Visual experience in infants: decreased attention 
to familiar patterns relative to novel ones. Science, 
1964, 146, 668-670. - 

Ferster, C. B. & Skinner., B. F. Schedules of reinforcement. 
New York: Appleton-Century Crofts, 1957. 

Garvey, C. Play. Cambridge, Mass.: Harvard University Press 
1977. 

Gehlbach, R, D, Natural ar,d educationa~l~play: - some preliminary 
descriminations. Interchange, 1975, 6 (31, 1-3. 

Gehlbach, R. D. Instruc~ional play: Some theoretical 
prequisites to systematic research and development. 
Educational Psychologist, (In press). 

Gehlbach, R. D. & Partridge, Sf. J. The influences of environ- 
mental variables on children's social speech in play. 
*Paper presented at annual meeting of AERA, Toronto: 
March 27-31, 1978. 

Golberg, S.,-Godfrey, L .  & Lewis, M. Play behaviour in the year 
old infant: Early sex differences. I n  R. E. Herron & 
B. Sutton-Snith, Child's play. New York: John Wiley & 
Sons, 1971. 

Gra~za, A. F. -4 measured approach to improvement of play -- 
envl runments . Journanf Health , P h y s i ~ < ~ a t i o n  and 
Recreation: Leisure Today, 1972, 43 (b), 43-44. - 

Graiza,  A. F. Preferences of preschool children for enterable 
play boxes. Perceptual and Motor skills, 1970, 31, 177-178. - 



- - - ---- fT'ramzar-X. F. esholtz, G. Children1 s responses to visual 
complexity in a play setting. Psychological Reports, 
1974, - 35, 895-899. 

Gramza, A. F. & Witt, P. A. Choice of colored blocks in the 
play of preschool children. Perceptual and Motor Skills, 
1969, - 29, 783-787. 

Green, F. P. & Schneider, F. W. Age differences in the - 
behaviors of- boys on three measures of altruism. Child 
Development, 1974, - 45, 248-251. 

Groos, K. The play of man (E. L. Baldwin, Ed. and trans.). - - - - - -- 

New York: Appleton, 1901. 

Harlow, H. F. Age-mate or peer affectional systems. In D. S. 
Lehrman, R. A. Hine, & E. Shaw CE~S.), Advances in the 
study of behaviour. New York: Academic Press, 1969. 

- 

Harper, S. & Sanders, K. Preschool children's use of space: . 
sex differences in outdoor play. Developmental Psychology, 
1975, 11, 119. 

Harris, F., Wolf, M. & Baer, D. M. Effects of adu1.t social 
reinforcement on child behaviour. Young Children, 1964, 
2C, 8-17. - 

Herron, R. E. & Sutton-Smith, B. Child's play. New York: John 
Wiley & Sons, 1971. 

Hersen, M. & Barlow, D. Single case experimental designs. 
New York: Pergamon Press, 1976, 

Hersen, M., Eisler, R., & Miller, P. (Eds.), Progress in 
behaviour modification (Vol. 3). New York: Academic 
Press, 1976. 

Hill, H. L. & Bekoff, hi. The variability of some motor 
components of social play and agonistic behaviour in 
infanteeastern coyotes, canes latrams var. Animal 
Behavidur, 1977, 25, 907-909. - 

Hutt,.C.s- Eqcploration and play in children. In R. E. Herron 
& B. ~Gtton-smith (~ds.); Child's play. New York: John 
Wiley & Sons, 1971. 

Kamii, C. & DeVries, R. Physical knowledge in preschool 
education: fmplication of 
Cliffs: Prentice-Hall, 1978. 

Kleiber, D. A. & Barnett, L .  A. Leisure in childhood. 
Unpublished manuscript, University of Illinois at Urbana- 
Champaign. 



K&&~P,- L .- -&&Id azj a 11rom3 philosopher. Psychology 
Today, 1968, 2 (41, 25-30. - 

Langlois, J., Gottfried, N., Barnes, B., & Hendricks, D.. The 
effect of peer age on the social behaviour of preschool 
children. The Journal of Genetic Psychology, 1978, 132, - 
11-19. 

Leiberman, J. Playfulness: Its relationship to imagination 
and creativity. New York: Academic Press, 1977. 

Leuba, C. Toward some integration of learning theories: The 
concept of optimal stimulation. Psychological Reports, -- - 

195 3 - ~ 1 1 " 7 T = 3 3 .  - 
Levin, H. & Wardwell, E. The research uses of doll play. 

Psychological Bulletin, 1962, 59, (I), 27-56. - 
Lewis, M. Sex differences in play behaviour of the very young. - 

Journal of Health. Phvsical Educati on and ~ecreatibn-: 
Leisure Today, 1972, 43 (b), 38-39. 
I 

- 
.= 

Loizos, C. Play behaviors in higher primates: A review. In 
D. Morris (Ed.), Primate etholo-gy. Aldine: Wiedenfeld & 
Nicholson, 1967. 

Montessori, M. [The Montessori method] (A. E. George, Ed. and 
trans.). Cambridge, Mass.: Robert Bentley, 1973. 
(Originally published, 1912) 

I - 

Mikulas, W. L. Behavior modification: An overview. New York: 
Harper & Row, 1972. 

d*# 

O'Connor, R ,  Modification of social withdrawal through symbolic 
modeling. Journal of Applied Behavior Analysis, 1969, 2 - 
15-22. 

Peller, L. E. Models -of children's play. Mental Hygiene, 1952, 
36. 66-83. 

Piaget, J. Science of education and the psychology of the child. 
New York: Orion Press. 1970, 

Ross, M. Salience of reward and intrinsic motivation. Journal 
- - - -- - - &+P ssffak&ya-&S .zc -1 Pqzfroftqgy~ 9 ./ s , ( 2zT,245?54:  

Rubin, K. H. & Seibel, C. G. The effects of ecological setting 
bn the cognitive and social play behaviors of preschoolers. 
Paper presented to the annual meeting of AERA, San 
Francisco, California, April 1979. 



Schwitzgebel ,  R .  K .  & Kolb, D .  A .  Changing human behaviour.  
New York: M c G r a w - H i l l ,  1974. d 

S h o l t z ,  G .  & E l l i s ,  M.  J .  Repeated exposure t o  o b j e c t s  and 
p e e r s  i n  a p l a y  s e t t i n g .  ~ o u r n a l -  of  Experimental Chi ld  
Psychology, 1975, - 19 ,  448-455. 

Skinner ,  B. F . ,  About behaviorism. New York: Random House, 
1974. 

S tude r ,  R .  G. Human systems design and t h e  management of 
A - d r t g e .  *A L . ~ o f f - B e ~ m f ~ & . - - R ~ p o r ~ ~ d s ~ ~ - , - - - - -  

General systems (Vol. 1 6 ) ,  December 1971. 

S tude r ,  R .  G .  Man-environment r e l a t i o n s :  d i s cove ry  o r  desygn. 
I n  W .  P r e i s e r  ( E d . ) ,  Environmental des ign  r e s e a r c h ,  
( v o ~ .  2 ) Str-oudshur_g: Dowden, Hutchinson & Ross,  1 9  73. 

Sutton-Smith, B.  The r o l e  of  p l ay  i n  c o g n i t i v e  development. 
I n  R.  E .  Herron & B. Sutton-Smith (Eds . )  C h i l d ' s  p lax .  
New York: John Wiley & Sons, 1971. 

Sutton-Smith, B.  P lay  as a t r ans fo rma t iona l  s e t .  Journa l  of  
Hea l th ,  Physrcal  Education and Recreat ion:  Le i su re  Today, 
1972, 43 ( b )  32-33. - 

Sylva,  K . ,  Bruner,  J .  S. & Genova, P. The ' role  of  p l a y  i n  t h e  
problem-solving o f  c h i l d r e n  3-5 y e a r s  o l d .  I n  J .  S .  

- - 

Bruner,  A. J o l l y  & K. .-Sylva - C E ~ S .  )< ,Pray. N e w  York: 
Penguin, 1976. 

Ullman, L .  & Krasner,  L .  Case s t u d i e s  i n  behavior  modif icat ion.  
New York: . Hol t ,  Rinehar t  & Winston, 1965. 

Vandenberg, B. P lay  and development from an  e t h o l o g i c a l  
pe r spec t ive .  American Psychologis t ,  1978, Aug., 724-738. 

Wilson, E .  
1975. 

Boston : Harvard U n i v e r s i t y  P r e s s ,  

W i t t ,  P. A.  & Gramza, A. F. P o s i t i o n  e f f e c t s  i n  p l a y  equipment 
p re fe rences  of  nu r se ry  school c h i l d r e n .  Perc'eptual and 
Motor S k i l l s ,  1970, 31, 175-177. 





Random O r d e r  of Treatments 
, ~9 . 

Session Condition 

LI 

I NC 
2 ' NC 

NC 
SC 

' HC 
SC 
SC 

-- s e  -- - -  - 

HC . 
HC * 
-SC* 
NC 
HC 
NC 
NC* 

* d e n o t e s  carscelled sessions . 



~ a % i n g  c r i t e r i a >  for Dependent Variables 
0 

FILE: Any e f f o r t s  to deliver sand intooan aperture by hand, 

container or truck, cohstituted a single f i l l ,  regardless 
0 

0 

of the0 number of "tries" w i t h i n  t h a t  del ivery--  t h a t  is, 

a hecond %cc=rrence was not - 

r e t u b n  of hand, container or truck to the source of sand. 

FLS: del>very of sand intooaperture leading to player's 

FLP: d e l i v e r y  of sand into aperture leading to partner's 

chute. 

7XANK: one full rdrarior! of crank by hand, or any other m e a n s  
s 

'"t rnssre ir;." {meaning 'inferred from 

partner's preceding behauiour) 

aEy verSallindicatioh of reciprocal filling aagreereent 

Examples: ''Z"%P gut s o m e  in yours, if you'll nut some 

'*You give me s o m e ,  and I w i l l  give you s o m ? . "  



Three  Lag C o r r e f a t i o n s  f o r  Each Dyad 

an Five Dependent Variables 

for A l l  S e s s i o n s  

Dependent Variables 

0 

Significant. at PL = - 0 5  




