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¥
The purpose of this study was tc test two hypotheses. The:
first hypothesis was that changes in physical features of a

play environment that altered the structure of social o

contingencies between players would broduce‘meaSurable.effécts

: ~ : . : : !
on social behaviour. The rationale for this hypothesis was ;
first, %hat’éoggal behaviour is learned in the same way that ’

l

.any other behaviour is f;arned and second, that there is an ’ . .

1

interaction between a player and the play environment, including o

B R R -

playthings and ofher playeré, such that the feedﬁack from that : §
environment exerts at least partial control over the behaviours :
occurring in the player—environmept interactidh (Gehlbach, in _' .
1press). Third, even in free<élay-- that is, without édult

intervention-- behaviour can be effectively modified if the

design of the plaything,providesAconsistent,Cdntingﬁngi€§”9§_
) | o N .
reinforcement for that behaviour.

The‘seéond hypothesis. was that behaviour can be modified

effectively with respect to a target behaviour, even when a

; competing hoﬁ—térget behaviour is reinforced.. One of the basic

~&onventions in both pure and applied research in behavioural
psychology is that contipuous reinforcement schedules aré

~utilized in the eagly, or acquisition, phase of affempts to

-,
— A e R , - :
systematically modify behaviour. -Such schedules have two
/ A & )
/ : ) .
characteristiesT 1) the target behaviour is reinferced upon &

every operant performance; and 2} competing non-target behavidurs
. are never reinforced. In naturalistic settings, however,

.-
iii
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learners are frequently reinforced for a-variety of responses

-

to a stimulus configuration. Nevertheless, certain responses

typically emerge as dominant. This study tested the hypothesis

that the freguency of a target behav1our could be increased s

2 o

51mply by relnf0P01ng 1t.more pq’gffully*than competing,

non-target behavicurs. .

in the design of a'sand-pléy machine which could be.modified to

' v . - .
structure the contingencies of reinforcement for social

behav1ours in three different ways. 1) in the basellne

corrdition prosocial and nonsocial behaviours were relnforce&
= . - ) '

equally; 2) in the second, or "hard-contingency'" conditiopn

interaction with the machine was only possible if prosocial

behaviour occurred, therefore only prosocial behaviour was

reinforced; and 3) in the third, or "soft -contingency'" COHdlthﬂrrrW?i

botﬁ nonsocial and prosocial behaviours wene reinforced, but
reinforcement of prosocial behaviour waslgelivered more |
éowerfully.

A singlé-case, analysis-of-variance design with two

‘ . ) o
replications was employed, wlth condltlons randomly a551gned

-

over time. Player dyads were used as the pr1nc1pal unit for

data analy51s. Subjects were 51x'f1ve—year old boys. -The

exper1ment4ﬂas4QQnducted40¥5E494weeksT—W%th—eend%t%eﬂs—faﬁdemly———g———gf

distributed within 3-week units of .time. The iollgulngiz, .

depehdenf variables were measured and subjected to analy51s:

1) filling'sand,into’ohe's own part of the maﬁhine; 2) filiing

iV . . B



sand into the partner's part®of the machiné; 3) cranking the

iﬁachine;'4) requesting a fill from a paftner; and 5) verbal
: » . -
contracting for mutual fills..

Results indicated that changes in‘thosé~physiqal features
of the play enviroriment that alter the structure of social,

contingencies between players produce measurable effects on

- . - -
B

g tated that the I'"Kequency

) . . : .
of occurrences of a target behaviour can be increased, even

3

. when both non-target ?ﬁa\ifrget behaviours areAreinforqed,Aif

‘the reinforcement of [Ehe

=

machine provide evidence

arget behaviour is the more powerful.

.

The behavioura ts of interactions with the sand

that playthings can be designeq_EP
: : ' |9
produce a specific target behaviour. The major implication -

for such evidence is that to the degree that instructional play
produces target behaviours, a teacher is freed to concentrate’
on other objectives not met by instructional play.™

-
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CHAPTER 1

Statement of the Problem’

and Review of theALiteﬁafure

~ : R

&

been addreésed by many eduCators, social leafning theoriité,

develoomental psychologlsts and theraplsts (e. g Bahduba, 1977;

The valué of social skills in personality dévelopment“has'

B

: Harrls, ‘Wolf and Baer, 1964 Harlow 1969- Kohlberg, lo681}.

O Conncr (1969) lists several reasons for attentlon to soc1a1

_instruction. L e e

T ey @-
First, a child who is grossly. deficient in social
skills will be seriously handlcapped in acquiring .
many of the complex behavioural repertoires neces-
sary for effective social functioning. Second, 4
children who are unable to relate skillfully to _
gthers are likely to experlence rejection, harass-
ment, and generally hostile treatment from peers.
Such negative experiancés would be expected .tp
reinforce interpersonal avoidance responses which,
in turn, Ffurther impede the development of
competencies that are socially mediated {p. 15).

Much of a child’s social interaction occurs during
;mpromptu free play, or more accurately,VAuring free sociai
play.) The cause-and-effect relationship between sdcialupla&
and social sgilis is. not known. On the one hand, social play

may enhance social skills. Clearly, the behaviour of the_ play

. partner has an effect on-the social behaviour of the player.

What is not so clear, however, is the role of the playthings

themselves. : . -

¢\N

The purpose ofjfnis study is to examine thaf role, and to
explordg the possibility of desi{élng playthings which, w1thout

adult intervention, will affect social behaviour during play.

L4
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The'two majof areas of theory and resear¢h that will be
raddﬁessed are learning and play. Studjes compa%ingasociajq
behaviour in different age groups suggest that social skills
are iearned, but they do nqt satisfactorily addre;é how that’
learning ccc&ré. Fortexaméie, Bar»Ta%f{1976) régorts several
sfudie; which confirm the fact that “prosocial“fgehaviours such

the

as giving, helping and sharing Sfpadily;incpaéig dupin

g
first ten years of life (Eckerman, Wheatley and Katz, 1975;

-

Green and Schneider, 1974; Hanlon and Gross, 1959; Langlois

’méfugi;’197§3'Uruget—58min,'léééj} Bar-Tal cites these studies

as "proof” that prosocial behaviour is learned, but provides no
theories for, or evidence of, the actual learning process.
Throughout the following discussion, the term ''prosocial” will

be understood in the way Bar-Tal (1376) employs it, as behaviour

- M

that is at the opposite end of a continuum from antisocial

behaviour. In the pPESentrstudy,ltraditiondl behavioural theory

will provide the framework for a general discussion of learning
s . ,

in general, and of the learning of prosocial skills in a play

setting in partiéular. Existing theory and research on play

- will be diécussed and evaluated in an effort to distinguish

those variables in the structure of playthings that have a

predictable effect on the initiation and maintenance of specific

»

>

e e e i i bt

N.....M‘_.‘...,,,,..

player hehaviours

'

Learning,

>

According to behavioural thecry (Bijou%51976; Skinner, 1974)
a léaraed behaviour is a behaviour which occurs as a result of ‘an

organism's experience with the environment, wherein a consistent
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relationship is established between a stimulus (s4) and a
jresponse }K{. That relationship is established as a besult of
the pnesentation of a éubsequentnneinforcing stimulus (SP){
contingent‘on tnat response to the first stimulus event.
Following reinforcément, the response is more likely to occur

than other non-reinforced responses to the same stimulus.

In the normal course of events, it is often the case that

‘/’

¢

a stimulus, an operant response and a contingent reinforcement
arevnot'a discrete set of events; Instead, they are a part of

- a cohntingency’ net%#orkf}ﬂ—whfi ch -may be defined as a set of =

contingencies with common elements such as shown in Figure 1.

3

S .
) r, candy
Ry sharing toys - : :
- 5 “blocks s e R /
dl + r, praise from adult

R2 taking turns | :

< Wag%ﬁ”’/’R i VS A K

d2 + . ra praise *from peer
peer 4 : o

Figure 1. Example of a Contingency Network

» - . .
Note: Arrows indicate direction of occurrence over
time.

) may reinforce both

For example, praise from an adult (Sr
’ 2
taking turns (RZ) and sharing toys (Rl). Also, either a social

reward such as praise‘(Sr ) or a material reward such as candy
‘ : 2
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<

(brl), if C?“Eiﬁgfnt on shoring behaviour (R;), may Jbe an
effective reinforcémégz’stimulus for ‘sharing behaviour. In

" this example, the discriminative stimulus (Sd) might be a

composite of a set of blocks and the presence of a peer (Sd )
~or the peer and a wagon (S, ). The reinforcement may be

dz

dispensed either by angattending’adult, or by the peer who is

*

the recipient. - : . . X
* N . ‘ . .

The importance of traditional contingéncy ahalysis for the.

present study is in its application to prosocial play'béhaviouru

ACéofding'tOWBéHEVioufal theory, "if spéé{fic”ﬁfagaéiai*'“

. behaviours are to be produced through play, it is necesséry to

provide: ,1) stimuli‘Which prompt the target operant behaviour,

2) Peiﬁfoncing stimuli in the play environment, and 3)_a
contingency network which Pelafes the reinforcing stimuli,

systematicalLy to the target, or prosocial behaviour.

Behaviour modification. When a reinforoing stimulus and a

o

schedule of peinforcement aP% deliberately planned and provided

for the purpose of altering a subjéct's behaviour, the pr0cedure

is called behaviour modification (Ullman and Krasner, 1965).

.Behavioural theory has been successfully applied. in the modifi-
A 4 ', \ ) . .
cation of human belaviour for over 50 years (Agras, 1972;

i

-

Band?Pa, 1969; Ferster and Skinner, 1959; Mikulas, 1972; Ross,

1975; Schwitzgebel and Kolb, 1974; Ullman and Krasner, 1965).

Bijou'(1976) defines behaviour modification as, '"'the R

¥

application of behavioural concepts and laws to the practical

)

problems of education, therapy...(and)'chiig rearing practices"

(p. 193). 1In educatioh, the common practice is to identify

i \
: i
I

i

.



o

. contingencies of reinforcement around those goals. In4£berapy;

.. . B .V 4 .
an existing maladaptive behaviour such as selfishness. or extreme

egocentricity is modified or: changed to meet a criterion

-

bchaviour! using the same basic nrinciples of contingent :

reinfcrcement. According to the'thebry of behavioural'analysis,

F

T there are two possible reasons for the prevalence of a mal-

adaptive behaviour such as antisocial behaviour: 1) antisocial

behaviour may have been previouslyclearned as a result of
- reinforcement -of antisocial responses; and/oﬁfB)1the'a}ternati§e e

€

Behaviour‘of prosocial responses may not have been learned--
that js, there may'have been insufficient reinforcement of prior ' g\

prosocial behaviour. Consequently, the application of behaviour o

-

modification principles for the purpose of altering social

oo - 2 : ] ‘
—— . behaviour may combinc both educational and therapeutic | S .
procedures. Treatmerit may take the form of extinguishing an

existing behaviour by removing the reinforcement of it, by
reinforcing behaviour which is incompatible with an airéady

learned antisocial behaviour; or by reinforcing a totally new

prosocial‘bphaviour. 3
T ’ The positive_results'of contingent reinforclqent have been .
well documented in:- regard to the development of prosocial

behayiour in young children (e.g., Ullman and Krasner, 1965).

-~

‘However, there are serious problems and limitations when that

- T e T

- reinforcement must come from personal interventioff. One problem-

<

in applying behaviour modification procedures in ordinary school

: settings is that they require either high legvels of training.in-
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B

teachers, or the use‘ofatrained therapists, lest the implemen-

tation be’sgbjeet to highﬂ;eﬁelsvof teacher error. The

7 ; S , A
detection of minute changes in behaviour, essential to behaviour

modification,vis-extremely difficult whenva teacher is attending--

to 25 or 30 children. Therefore, opportunities may be missed or

non-target behavioubs'may'be inadvertently reéinforced. An
— . .

additionalproblem is—thatbehaviour modification is often
9 .

opposed on ideological grounds. Many educators perceive

- .

extrinsic reinforcers as bribes. Some argue that children are'

Vbeing ”manipulated" (Bersen, E1s1er and Mlller, 1976).. Whether

9

opposition to behaviour‘modifiCation can be supported or not,

the fact remains thgt“many educators choose not to use rigorous '

behaviour modification procedures, and some others, who do use

behaviour modification programs are not as rigorous as necéssary.

In the classroom, therefore, effective use of behaviour .

e -

modification procedures is limited. In the absence of reinforce-

%
ment which is dispensed by another person, such as a teacher or

~therapist, the only other sources of reinforcement are peers or

the physical environment, . A -

Natural learning."The fundamental %haracteristic of

learning in a natural setting is that much of the learning is

not deliberately effected by planned or systematic human inter-
s D

SN TTU v
i

Lt s s s o e e

vention., —Beth— the—infefmatIontand/the'rernfcrcement‘may be

provided by a person other thangthegleapnepTucrAby—the stimulu

object itself, but not with a-behavipural'objective in mind.

For example, in.a child's interaction with a ball, the ball, if

-

“Hrepped, may bounce. The response of the ball may reinforce the

| f
o s 4 e
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child's EehaViouf.l That is, the bouncing of the ball (E;) may -
predictably'increase the likelihood ofjball—dropping behaViouP‘
fR) in Pesponseltb thé stimulus of arball.(Sa). Thelimportant
feature of this eIQMpIE\igthat it is the Behaviour of the

lel, rather thanrthe action of anothefiperson, which reinforces.

If ‘the physical properties of the ball and erfvironment f%main

,_mg;ggthemchild,mightfalsowaequi?e#%he~eeﬁteﬁt57354a4resu1t4§f;cryiné»

anqtéatT*the*peiﬁ£epeemeﬁtﬂis~contingeut ort the specifitc
® . : . ' .
operant behaviour of releasing the ball from some point. above

a surface. Theiball will bounce if, and only if, the releééiﬁg u

behaviour occurs. Howé;éf;Vfﬁéwgéllréééponds'ngi”inrorder to;
change the chi&d}srbehaviour, but by virfue:of its own physical
properties iq relation to the pgysical properties of the
surrounding environment (e.g., a hard as opposed to a soft
surface) and the gehaviour of thevchild.'r

occﬁrs in natural settiﬁgs,rthere is also much learning in
natural settings which is, not explained by conventional behav-
ioural ﬁheory. In natural-settings, it is often the cése that
both target behaviours andﬂnbn—target behaviours are reinforced.
Nevertheless, the target béhaviour ultimatély'and predominantly

occurs. For example, a child may open containers and. be

teinforced by immediate acquisition of the contents. However,

for help. Both behaviours may be reinforced, yet the child--

.ultimately tends to open containers without conventional aid?

rBeQavioural theory does not adequately explain. this latter

'phenomeﬁon. It accounts for the bbunéing ball example, but "does
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not attend to examples such as é%ﬁt of learning to open

containers. The reason for this is that virtually all theoret-

ical accounts of the initial acquisition- of behaviours presume

continuous reinforcement of target behaviours (Ferster and

)‘Skinner, 1957). Such a schedule rarely occurs in natural

- s

learning environments. Gehlbach (note 1) refers to continuous
’ B ’ B

‘reinforcement networks as "hard-contingency networks', since

@

reinforcers are delivered if, and only if, the target behaviour

is performed. 1In the container-opening example, reinforcement
e

does’not'qpcur'if, and only if the child opens the container,

therefore the dependency is not a hard-contingency network.
Nevertheless, container-opening emerges as the predominant
behaviour. On the other hand, when reinforcement is not contin-

gent on the occurrence of a target behaviour-~ that is, when

both target and non-target behaviours are Peinfbrced, one might

infer’ from behavioural theory that learning of the one behaviour ;

is as likely as learning of the ot?er behaviour. In the
previous example, therefore, there should be no predictability
of container-opening behavioﬁr on the part.of the child-- that
is,’if acquisition of the contents oc;urs botﬁ in response to
crying and to opening by the child, opening behévioﬁr should be

no more likely than crying behaViouf when the child is subse-

quently faced with containers. Gehlbach (note 1) suggeéts a

<

third contingency network which might explain learning that

octurs when (@) both target and incompatible non-target

behaviours are reinforced, but (b) the target behaviour emefge§i

as dominant. He labels it a "soft-contingency network!'.




. The hypothesis of a soft—contingency network is a départﬁre

from classical behavioural theory. Behaviouraf’theory attends
only to the occurrence or non-occurrence of reinforcement in

relation to a target behavidur, rather than to a possible change

~in the quality or quantity of that reinforcement in relation to

the target behaviour and other behaviours. In a soft-

””

contingency network, according to Gehlbach, it is the level or

stréngth of the reinforcement which is differentiated in the

environment and hence responsible for the emergence of a = = = .

dominant presponse. As in the case of container opening

previously described, some degree of the same form of reinforce-
L A ' ’

ment (i.e., acquisition of contents) may occur for both target

and non-target behaviours, but the reinforcement for the target

behaviour must in some way be more powerful for container-

i . - 4
opening behaviour, if unassisted container opening usually

emerges as the predictable response. The fact that learning of

the target behaviour predictably occurs suggests that the result

" of the target bqhéviour is in some way more reinforcing to the

behaving organism than is the result of the non-target.behaviour.

For example, contents-acquisition may occur sooner, or more
frequently, in response to opening behaviour than in response

to crying behaviour.

-

The adult is often an important part of a naturally-

occurring soft-contingency network, since it is the adult who

reinfo;éjs much of the non-target behaviour (e.g., the adult

-opens the container when the child cries). Typicaliyy_of'at

least frequently, the adult does not deliver the reinforcer. as
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fast or asrpowerfully as the container itself if the approeriate
opening behaviour is performed.’ While the aduit delivers
Peinforcement fop’the,cgying,behaviour,'and the eontainer
itself delivers the reinforcement for theAqhild's opening

behaviour, the learning occurs naturally, in® that neither

. arises when a hard-contingency network exists in a natural

'v1rtually no previous learnlng in the target behav1our, there

reinforcement is delivered for the purpose of effecting opening .

behaviour. ' . i .

s

L

In a hard—contingehcy network, learning of a target'

‘behaviour is preaIEtabIE}'ﬁ?dﬁfﬁédﬁthatﬁsﬁabiﬁéwIs”ﬁse&uifétﬁatMﬁ

behaviour is of low freqﬁency, or is very complex. A problem

setting such as a play environment in which no adult is

providing reinforcement. In such a setting, if the child has

is 11ttle 11ke11hood that the target behaviour will occur.

Therefore, with a hard—contingency‘network, there is little
opportuﬁity'for the behaviourrto be reinforced and consequently
learned in a natural setting. It is possible that the child
wiil cease to interact with the natural stimulus since the

behaviour he is capable of performing is not relnforced

,Alternatlvely, the child may interact with the stimulus in a

way that. is unrelated to the target behaviour. For example, a

Mfireman's pole" is frequently ppov1ded ‘as a climbing apparatus

in a play setting for the purpose of strengthening upper torso
muscles. Unless some other person is available to provide

social reinforcement or 'shaping” procedures, a ch'ld who has
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toféscend,the pole is 1ikely toe use some other avéilable pouté
of ascent, such as a laddq@. The child«mayvhot interact‘gt all
with the pole, o; may use it oqu for déscent, or for swinging
around at ground level. Neither lack of interactiony norf‘

alternative behaviours, will provide opportunity for reinforce-

ment of pole-climbing.

‘contingency network exists by virtue of the physical structure

a reinforcer, the unskilled child is not penalized by no. .. ... ..

- Gehlbach (imr press) hypothesizes a possible alternative.

He suggests that for any given target béhaviour, if a soft-
_—_

of the ﬁéﬁural setting, learning will predictably occur with
little or no adult intervention. For example, the pole and
ladder maxx be consfructed in such a way that the ladder assists

pole climbihg for the unskilled, but is unnecessary for the

Ekilled. If reaching- the top unassisted, and via the pole, is

reinforcement, as in’the hard—contingency netwdrk. Insfead, he
isrreinforéed to the degree that he cannascendrunassisted.
Alternately, unlike a no-contingency network, the child i; not
equally'reinforced fér ladder-climbing and pole-climbing if
unassiéted_pdle-climbing is the_child's goal. The imporfant

feature is that the adult is required only to make the environ-

ment accessible to the child. The physical structure of the

—environment; in conjunction with prior learner experience (e.g.,

lad dle—r:—QlimbingJ—guaﬂaﬂtees—tberr%igm&l/—ﬁract{cerfof—thgfa:rrget———»———~r—

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

inherent in the structure of the environment, and dependent on - ‘
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the child's goal, rather than being superimposed by another

-

person. .
One further point should be noted. In a play setting
which is provided by énradult, the adult's goal, or reason for

provision, is usually different from the child's goal. 1In the

case of the climbing pole, the adult's goal.is the child's

physical development,vwhereas,the child's goal méy simply be
ascent'té a higher ievel. Similarly,rthe adult's goal in the
,ﬂppovisionuoﬁ~varieusiy~$haped)bui}dingWb}ock5”may*bemthe*~ﬂxw:~~71—W~fﬁf
deve}opment'of small-muscle control éna‘balancing skili. ‘The
child's goal, én the other hana, méy be the Construction of a
high tower. Whilg,use'of the sméller, disparate shapes may be

" more effective in achieving the adult's goal of balancing skill,

the child's goal (the tower) may be achieved sclely with the

iabgé;ﬂflat,'éasiiy:béiéhééd75166&5.”7Wlfﬁdd%vé&aifWihtéfveﬁfidﬁ;
it is the physicaIAstructure of the blocks themselves which
determiﬁés wﬁethef ﬁractice with, and reinforéement of balancing
skill'will occur. Tﬁerefore, if relativély fewer largé flat

blocks are provided, the child's achievement of a high tower

will reinforce tﬁe'use of the smallef disparate shapes, thus T

reinforcing practice of balancing behaviour.

Play .

Beyond the Serious activities necessary to everyday

existence, most of .a child's interactions in a natural setting

[

are referred to as play (Dearden, 1967). Play is commonly

considered to be voluntary'(Garvey, 1977; Goldberg, Godfrey and
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:Lewis, 1967; Kleiber andiBarne t, 1979; Sutton-Smith,_lQ?l);
"Except for cases of games wﬁ§Z§'are rule—goﬁerned'or SOCiqlly
fitualized, specific actidns withih the play are not ptescribéd
for the child by others. >Play may'behigstigafeé by suggeStioh,f
modeling, or provision of a specifié plaything or énVirqhment. )

A

However, adult intervention in a child's play activity is

usually limited to negative control for factors. such-as - -safetyy
noise or‘qonyehience. Goldberg, Godfrey and Lewis (1967)

describe play as "free emission of responses such that choice"
. .

“or response and rate of emission are detérmined solely by the .
organism" (p.'188).” What. Goidberg et al do not address is thé,
role of the behaviour of the playthings in determining fhg

player's Pesponsé. In a play setting, the reinforcement or

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'berhelpful to )

examine the existing literature regarding the structure and

function of play behaviour.

The structure of play. '"Play is a recognizable phenomenon,
yét it has_proven difficult to develop a comprehensive definition

that is applicable to even—fhe~rela§i¥ﬁl¥ few mammalian species

in which someiform of play has been described" (Bekoff,and

&

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

obviously "further the serious business of life" (Deardeg4“1267).

——

VT"_ )
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Such behaviours, which have “immediate fuﬁctional consequences™
Sﬁch as eating, sleepigg, aéts of aggression, grooming or
mating, are ;eferred to as non—élay (Fageﬁ, 1974). Many other
behaViouré éppeér, at 1éast;;§o:be non-serious, or w;%hout

function. The term often appliéd to these behaviours is -

”play".-,ThisiaEEarent lack of function is one of the few

é

I e B AR 8 AR B i b o -

cnépacterlstlcs of play that is geénerally accepted (Beéckoff and

i Byers, in press; Dearden; 1967; Eliié, 19703 Fagéﬁ, 1974;

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

Hutt (l970)'&hafacterizes object play as being different
from invesfigation, drawing on Berlyne's (1966) distinction t
‘between ”épecific” and "'diversive" exploration. According to
Hutt,iin play the;e aré: 1) desynchrony,}qr only transient

s&nchrony of receptors; 2) a relaxed facial expression; and
- . - \

~3) a variable @ﬁdﬁid10§yncratic7§equgnqewefwés§¢n§i§lly,priefmWﬁﬂﬁ"Wf,m

elements. Hubtt claims that play is ver manifest in the

presence of novel stimuli. The‘impli it play query is, "What

\\;;___///;;;~£ do with this object?'" When the stimulus is novel,
S .

however,‘fhe activity is exploration, and the investigative
query is, "What can thié object do?'" Weisler and McCall (1976)
' ;@rgue,that explo ation and play cannot be easily distinguished

{

in an ongoing stream of behaviour. They cite examples of play

-

Showt bl 3. L b s Sorcint

which seem to involve moderate amounts of excitement and tension,

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

——~——————¥aﬁ&—piay—wh?eh—fepfeseﬁks—ﬁevel—sitaatiensTv—Beth—types~p£———————A—————ﬁ——f
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activity which is commonly referred to, and generally appears
. — » : . i

-
.

to be, play. Tt is a little like arguing whether an object is
s } ' s
:purple-blue, or green-blue, when the necessary distinction is

between blue and orarnige.
Like Hutt (1970) and Berlyne {(1966), Piaget (1970) also

makes a distinction Between exploration and plgy. In explora-

+ tory behaviour, according fo Piaget, the child.accommodates!', -

o .

or adapts existing cognitive schema to fit . the existing features

of’ the external environment. In play, on the other hand, the
B N . S

‘child "assimilates', or incorporates information about the

: %

external stimulus intq the existing schema (Caﬁﬁbell, 1976;
Piaget, 1970). lPiaQeﬁ;{lQ?O) says, “Play...in its two essential
forms of sensoﬁi—motorvexércise and syﬁboli;m; is an assimila—
tion of reality into activity proper...éﬁd transforming reality

in accordance with the sélf's comp1ex of needs" (p. 157).
, e .

Piagefrélso suggests a-tempbral relatiénship with explora-
tion preceding plgy, but with no clearly distinguishable
boundaries.-'For example, a child ne@ly exposed to éandrexpfofes

. the properties and behaviour of the éand. Onée this information
becomes a.part of the exisfing schema, sugsequent interaction
with sand is called play. Accérding to Piaget's theory, in play

the interaction reiterates, or supports the child's existing

schema in regard to the sand+4but4doﬁs#nntgsubstantially,altguL

that schema. However, if bghaviour with the sana has an

A

unexpected result which does not fit the existing schema,
accommodation may again occur. That is, the child may incorporat

the new information, thereby changing or modifying the schema.

o

]
e
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play.

"One problem with Piaget'é differentiation of exploration ' %
and play is that it does not distinguish assimilation or
accommodation in play from assimilation or accommodation in

non-play, or activities in a "‘serious' context, such as

N et e YL S eI AL B0 ) £ ittt (o

practicing an already-acquired skill, or learning a new skill,

either of which is necessary for survival. An even more
important problem, from the standpoint of research, is that .
assimilation and accommodation {(i.e., play and exploration) . A ;

are differentiated by the occurrence or non-occurrence of

change in the existing schema. That change, however, can only
be inferred from a change in physical behaviour, or from a
verbal expression of new knowledge such as a statement of fact,

or cause .and effect. Given this problem, the distinction will

z

not be utilized in the present study.

It is not possible to devise opefationélrdéfinitions‘for

play and non-play behaviocurs on the basis of behavioural

c;?EEPia. Frequently, the topography cof two behaviours is °

n
e g oS s

identical, yet one is conSidered to be play, and. the other is
not. For example, Andres Segovia may be playing the guitar

purely for pleasure fplay’} or for remuneratieon ("work') or

[

specific practice which will eventually result in that remunera-- o

tion. In order to distinguish between the behaviours, one would

either have to know that payment did or did not occur, or be

told by Segovia whether the guitar-playing was '"play' or not.

. *

4 relatively broad definition would designate play -as any
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actiyityﬁhichiscg&ifd”playbyihe'playefforanybneElse'

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

useful, so long as it ig constrdined by the characteristics

discussed earlier: 1) it must be voluntary (Garvey, 1577;

4 .
Sutton-Smith, 1972) and 2) it must be ”non-sérious” (Dearden,
1967). Two other typical characteristics of play are noted by

Gehlbach (1975). Play appears to be self—centeféd} with the

" pace apd sty%e establisﬁed and maintained by the player. Play
als; appears to be purposive from thé standpoint of the playef,
and reflerenced to eithen,pfoduct;objectives or ppbcess R e S
objectives which are determinéd by fhe player. Gehlbach (in
pre;;) suggests that in behavioural terms, all four of ‘the
constraining characteristics ﬁay be ﬁegatively specified. A
behaviour may be voluntary (e.g., eating) or non-serious (e.g;,
going for a walk) and still be non-play. Héwever, to be
classified as play, there must be an observable absence of
eésentialness, and directives, and an absence of control of the
behaviour by another person. These negatively-specified
characteristics, with Bijou's more general description, will be
used as the definition of play %n the remainder of this study,
with one further constraint. Since the purpose of the study ié
P

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 or role-taking.
The proliferation of studies on play is exemplified in a

book by Herron and Sutton-Smith (1971) which includes more than
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700 citations. Iin spite: of this proliferation, most of what

has been written is simply narrative, quasi—theofeticalrand
non—empirical. Only a few tests condérniAg play have been
either rigorous or quantitative, and many of these have been
conducted with né%-human subjects.

An important feature of the study of infrahuman play:is

that, for the most part, it is confined to observable and
X

vt AR s 4 B+

measurable behaviour (e.g., Hill and Bekoff, 1977). Like the

behaviourist who studies humans, the animal ethologist avoids-

mentalistic terms and assumptions. Use of words such as '"needs,'

"desires' or“feels'" (in the non-tactile sense) are convenient
in general conversation or discussion, but have little value
for an éhpirical study of human beh;viour. Existence of such
conditions must either be inferred from observed behaviour, or

self-reperted. Self-report may be inaccurate or, in the case

-of animals and very young children, impossible to obtain.

Structural definitions of play behaviour are useful as
descriptors in comparative studies of play among species.
However, they do not address the causes of play or the résults
of play. Furthermore, structural descriptions provide no
information as to how one might approach fhe‘problem of changing
a child's‘play behaviour if that change is desired. A more

useful approach is to examine the existing literature which is

concerned with the function of play.’

~ The function of play. A study of the ultimate function of
play, as opposed to the immediate cause, addresses the evolu-

tionary selection of behaviour. Althodgh play appears to be

o o
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functionless--'that is, it has no apparent "serious"

. consequences, numerous theorfes héve evolved as to the reason
for its SuPViVallaS a behévio%r complex common to many species.
Bijou (19?6) cifes four of thém:l 1) the surplus energy theory
postulates that‘childfen play bécause they are so full of pent-

up muscle energy that tﬁey must be active; 2) according to

fecapitulation theqry, through pléy we reinact the history of
X the race; 3) the catharsiggtheory describes play‘as a safety
‘“fvalve for pent-up ,em,ot,iOHVS; and 4) the hedonist view is that -
i play is engaged in purely for the enjoyment it gives.

| Another theory which has réceived*considgrable attention,

particularly in recent years, is the 'practice" theory. As

early as 1896,;Groo§ proposed tﬁét play actiVities were .a 4
preparation for adult performance. Fagen (1974, 1976) describes
play as a facilitation of a learning mechanism. However, he
admits that empirical evidence is hard to find. EthoiogiSts:
suggest that playrand more specifically, social play, is an .
environmentally stable strategy which has increased in frequéhcy
because of its squiQal value for somerspecieé (Bekoff, 1978;
Dawkins{ 1976;- Wilson, 1975). While thi$ may be a viable theofy

for the ultimate function of social play, it has the same

practical aéﬁitation as similar theory related to play in

e <

general.

"%Theréris a major;aifficulty in proving any theory regarding
the ultimate function of piay. For example, in order to
establish that play is essential to some ultimate behaviour, or

physical or emotional well-being, it is necessary to compare



[48)

organisms of the same speciés that have, and have not played.

A

This method isrpossible, to a dggrée, with laboratory animals.
With children, however, there are ethical and practical
problems for any study which proposes'to withhold; opportunities

for play ih a controlled experiment. On the other hand, studies

~4—A*mg¥¥AwhiGhAattempt~to4eyaluate_childneanho have had no play

opportunity in their natural environment are confounded by
other variables such as health, nutrition and adult atteotion.
fsyIVa,'ﬁbﬁﬁer ana Genova (1974) suggest that play provides -
a non—threatehing setting for the practice of skills. Play
minimizes_thévrisk og adverse consoquences which wouldyresult
-from failure in non-play activities which it simulates. Tﬁe

end>producr of play is not crucial, so that learning can occur

in a less risky situation. This theory addresses a possible

value for play, but does not suffice to expiainrﬁhy.cﬁildfenr
play, since much iearqing does occuf in non-play settings. -The
task in Sylva; Brgnerrand Genova's study was to fisﬂ a priie
from a latched box whi ~was out of reach. To do so, the
children ﬁad to exte a poir of .sticks by means of a clamp.
Children age three to five who were simply allowed to play with

the sticks and clamps did as well as children who had been

——~~ﬁﬁ47—\44~4mgiven;audemonstration;ofgjbg principle of clamping sticks

___together. They did as Qell as groups that practiced fastening

a clamp to a single stick, or who' watched the experimen?er carry
out the task. This study is often cited as evidence that play
furthers cognitive development in that it/Bgovides knowledge of

the properties and possible functions of physical objects
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(é.g., éékoff and”éyéré,wié%é; Fagen,v1976; Vanderberg, 1978).
However, this is not exactly the conclusion drawn by the au£hors
of the study. The vaiue of play, according to tﬁem; apbeafs to
be more motivational than infdrmational. They propose that

play is a behaviour which'increases goal direction in subsequent

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

study had an opportunity to exXxplore alternative serial orders

ofractivity, but more importantly, according to the authors,
the players' exﬁloration was less stressed by anticipation of”
succéss and-failufe. Sylva et al also suggeét that with
practiée in self-initiated actiQity, the players were able to
approaéh the problem situation gradually, without quitting due
to fruétration. Thé emphasis in tﬁe’tasks was on means, rather
than on ends.

Berlyne (1960) considers spécific aﬁd diversiveméxploration
(i.e., the behaviour commonl& éalled play) to be natural
”driyes”. Specific exploration reduces-uncertainty or arousal
produced by novel or complex stimulation, whereas diversive
exploration inéreases sensory input so as to évoiq a state of

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

7(1978) emphasize epistemic behaviour as the function of play.

According to them, play generates an information flow. They

““define information as a reduction of uncertainty. The practical

1imitatiene£theseaﬁdmes%othg?%heeffﬁéregapdiﬁgthe
function of play, is that they link play behaviours to variables -

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

Berlyne, 1960) acquisitioh of knowlkedge (Eilis and Shbltz, 1978)



Bt it ettt

22

"creativity (e.g., Lieberman, 1978) and verbal development

(e.g., Bruner et al, 1976). The problem with such theories
is that play'is not the only‘childhood activity related to
those variables. Consequently, the argument that play exists

because it has an ultimate function is neither logically nor

c-Ciﬁntiﬂicall,y_cjlmpﬁllin&(ﬁ,ehlb,agb;* in press). Behavioural
theory, by contrast, views play behaviour as no different frdm

any other behaviour. It may be treated functionally as "a

sequence of operant interactions with physical objects, or

physical dimensions of social and biclogical stimuli" (Bijou,
1976). The variables are observable, and can be measured, and
therefore theories regarding relationships of these variables

can be empirically tested. All that remains is to identify

reinforcers and/or operant contingencies, which Bijou does not

really do.

Play variables. To date, mdstrplay résearch has centered
on the delineation of stimulus vériables in the pléy envirénment
which affect playrpfeference,gas measured by either approach
appeal (initiation of behaviour) or sustaiﬁed appeal (maintenance
of behaviour). The emphasis has been on stimulus propefties‘
with eithér physical dimensions such as colour, height ol

complexity,‘or with dimensions such as novelty, or frequency of

e b 6 A

PP S

- previous encounters.

Gramza and Witt (1969) found that colour has only a
negligible secondary effect on patterns of preference for
, e o4
preschool children. Spatial position does appear to have

significant effects. Witt and Gramza (1970) report that there

.
s
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is preference for objects in a central position. Knowledge qf

this preference is of little use to someone‘who;must ﬁaker

decisibns fegarding the choice of-playthings to be provided in
I :

a home or school. However, it may have impliCation.for studies

related torpreference for other attributes. For example,

indication of preference between blocks which are coloured and

" blocks with a natural wood finish may be confounded by the

_spatial positionvof those blocks which may lead to an erroneous

dec151on as to the 51gn1f1cance of colour 1tse1f " A study by

Karlssen and Ellis (1972), reported in Ellis and Sholtz (1978),
indicates that there is no %ignificantxpreference for height.
However, Ellis and Shgltz suggest that the results may Héve
'been due to the short time element in the §tudy; Gramza (19%05
examined prefer??ce for encapsulation, and concluded that
preschodi,chilaren prefer visual cut-off and darkness for play.

These components also appear to be more important than the

tactiie*components that such enclosures provide.

~

Fatnham—Diggory and Ramsey (1971) examin%d the effects of
“defective toys on appeal, and came to the not—too-surprising,
conclusion that defects decreased play per51stence Many
SSﬁales concerned with sustained appeal have examlned preferences

for general types of toys and play environments in relation to

such variables as age, sex and cognitive Tevel (e.g., Harper and

Seibel, 1979). These studies, however, have not attended to
specific physical properties, and therefore are of little value

in the development of new designs for play stimuli, except in a
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very general sense;‘

There has been_considerabie research which has attended to
onelty as é stimulus'propert& (e.g., Berlyné, 1960; Bﬁtrand,
1969; Ellis and Sholtz, 1978; Fantz, 1964; Louzo$, 1967;
Menzel, 1965). The problem with reseatch oh fhe property of

névelty is that designating a stimulus as ''novel'" presupposes

~a stimulus effectively‘ppgvide a -"new'; -or-novel stimulus. . .

information about'the total.stimuluékﬁzstory 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 enpounters. A possible exception is a totally

random environment in which successive unpredictable states of
*

. N F -
Another stimulus wvariable which has been‘e%?mined is

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

measured by diversity and variety in the stimulus paftern, or

by the number of distinguishéble’parts, did not produce

significantly higher initial physical interaction with the

stimuli. However, Gramza (1972) suggeéests that functional

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

i 2 et 1 S 1, A3 Y I i

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

of the child on the environment, and by the variations in

discriminative feedback from the environment in JbsponSe to

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

interactive possibilities rather than the physical complexity



Vltself A play environment, whether physicél, or social, or
both{ must provide information regarding the child's actions
which is sufficient to sustain’thosenactiéns. vafunctioﬁal

y cémplexity and variety are substantial and multimodal, each

unimodal stimulus within the play complex is less critical. N

A study by Sholtz and Ellis (1975) which examined the

- effects—of repeated exposure; indirectly addressed the &ffect '/
- : : ;
of other, children on the functional complexity of the environ-

ment. They obser&ed repeated’ exposure to objects and peers in
.a play setting féf fiftegn se§éibﬁs of fiftéen mfnutes each,i 7
during threevconsecutive weeks. To ﬁanipulate complexity, the
: nuhber and variety of trestles, balance bea s,'boxes, etc. was
varied in two conditions. Thus, the complexit’vWas a préperty
of the ﬁotal physical and sociallenvironment, rather\thén 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 relatéd»to complexity éf the total stimuli. On the
other hand, preference for peers increased as a function of
reéeated exposure, again with the amount béing an invefse
function of complexity of the physical setting: Sholtz‘ahd

L
Ellis conclude:

As—the—dinformation inomne- source, the apparatus,
was exhausted, the children turned to the other

_.._.__available source, their peers. The rapid reduction
" - 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 ™~
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physical environment alone, regardleSs of structural complexity.
Therefofe, it is not Sﬁrprising that the results of the study
indicate‘that thé interaction with other_children increa;es the
total,interaétion time, since the presence of peers increases

the functiomal complexity of the total play envifonment.

The effect of functional complexity on sustained appeal is

an often overlooked but important result of a frequently cited
study by Hutt (1966). Hutt gbserVed childrén's interactions
with.a novel play %ppapatus. The appapafus was,a.hOXfWitﬁ,a
moveable lever. Four directional movements of the lever were
registered by post—office'counters whiéh coulq be made visible
to the child.- Auditory feedback was also bossible. Horizontal
movement actiVated-a.bell, and vertical movementiactivated a

buzzer. Four conditions of relatively increasing complexity

‘were available: 1) no sound or vision; 2) vision only; 3) both

buzzer and bell; and 4) vision, buzzer and bell. Five familiar -

toys were also aVailable. Initial interactidh was high in each
case, and there was a ppogfessive decrease in what Hutt terms 7
"exploratory behaviour". Hutft éoncludes'that specific explora~
tion is a function of novélty,'andwdeCPeéses with familiarity.
Hutt notes that in the more complercohditions there was a

-

slower decrement of exploration. ﬁowever,'shé concludes thatv

e e s e ol e na
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because the apparatus-was more complex, it was more novel.

A more important consideration may be’the role of feedback

'in the interaction. The results reported by Hutt clearly

©

indicate that the total time of exploration plus play was

greater when the apparatus was more complex. 1In the complex
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conditions, the apparatus provided a greater variety of

differehtial»feedback to the child as a result of his actions.

. Therefore, it may be the case that total interaction time was a

functian of that feedback, rather than,a function ofléomplexity_‘
per se. In the most functionally cémplex condition, the child

could stilL‘move the lever in oﬁly four directions, but the

apparatus provided a greater variety of feedback to these

movements. "

Gehlbach (in press) proposes a paradigm for the represent-

ation of play which emphasizes the feedback systém in the inter- °

action of a player and a play stimulus. 'His paradigm, shown

in Figure 2, includes player paramete 'anironmental

parameters and pléything parameters. Y. example, player
parameters include factors such as age;/ cognitive level, physical

coordination and history of. reinflorcementy” Presented-with a

B ~control-variables, and arrows represent change.

Player Player PJ

Factors | Behaviou Environmental
- , Factors : ! :
Stimulus/ ~Plaything Plaything| .}
Feedback ) ’ ehaviour Factors '

Figure 2. A cybernetic diagram repfesgnting a simple play
event, with a single player, a set of play- . i

things, and a player/plaything environment.
Boxes represent sets of relatively stable

(Courtesy of Roger D. Gehlbach)
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pile of blocks, a child will initial%y behave in a’particulaf

way, depending in péft on those parameters, and in part on the
énvirogméntal pa?ameters which include‘both physical and

social stimuli. Similarly, the behaviour of the plaything

(i.e., the '"response' of the blocks) depends on the action of .

the child, and on the environmental parameters. In the block-

play example, these parameters might include the condition of
the surface on which they rest, and the presence or #@bsence of
. .

other children. The behaviour of the blocks also depends on

the prééérfiésiéf théiﬁiéékérégéAQelves. Tgé'fééﬁgﬁse gfrfﬁéw
"blocks, in turn, affects the subsequent behaviour of the child.
If the bldckvresponseﬁis Peinfércing to the child, ?he child's
actions afe likely £o recur. Gehlbach's paradigm has impli-

cations for the -present study. If, in the physical structure

of the play environment, a contingency network is provided such _

that the feedback from the play object predictably reinforces a //
speéific target behaviour, play might become a vehicle for éj/“\
. instruction, vather than simply an interesting phenomenon.

Play and instruction. Gehlbach (note 3) defines

instruction as the "installation and maintenance of a disturbance
of the social and physical environment of a person such that

adaptation to that disturbance results in learning of a

specified kind to a specified level'" (note 2). Gehlbach

suggests that the system is similar te any general control— ——————
system in formal cybernetics (e.g., Ashby, 1963). In common
educational practice, instruction is most often teacher-directed.

The teacher controls, or regulates the énvironment. The
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learner's experience; 1} exposure to new skills or infprmétion,
2) practice requiring use of the gkill or information, and

3) feedback in PesponSelto the 1earner's behaviour, and
con?ingeﬁt on the prgximity ;f that behaviour to the‘specifieq

learning goal. For example, if the specified learning is the

> a

names and recognition of the primary colours, the teacher

provides exposure by presenting examples of the colours, and

by verbally specifying the colour name in each case. Practice

is provided by asking the learner subsequently to name the
colour of those or other bbjects, or;gerhaps to point to, or
to choose an object of therspecified colour. Indication of the
correctness of the responge provides feedback to the child. 1In
behavibural terms, indication‘%f cohrectness:rperhaps coupled
with social approval or _a material reward, providesmtégfrlm—w~~
reinforcement which results in the likelihood of repeated , S
behaviours. The learner, when presented with subsequent
. . ]

examples of that colour, is more likely to repeat the reipforced
response fnaming the colour correctly) than some'other response.

Instruction can also occur as a result of the physical

structure of the environment. One example-is computer-assisted

instruction in which the computer serves as a surrogate human.

’ ‘The machine provides the exposure to the information and the

T

o - feedback to the Tearnmer. Opportunity for practice is also

”

orovided by the machine, but the decision to engage ‘the machine

is most commonly made by somecne-othey than the learner. The

goals of the learner znd of the one who provides the machine

Ve
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must usually be identical-- the acquisition of the knowledge

or skill.

Another example is the play environment, with one major

constraint.% As has been discussed earlier, play may effect

learning. However, play is only instructional to the degree

ble, and behaviour reaches

iy
oY)

that the learning is predict

3
¢
]
!
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specified goals. vere are two major differences between

]

computer-assisted i-strgctioa andvinstruction%} playthings.

first{rsince play is wvoluntary, the decision to engage in an
interaction with the plajything ig always made by the learner,
at legst ostensibl?. Second, the learner's goal may be, and
usually is, entirely different from the goal specified by the

provider of the plavthing. It would be most unusual for a

child to indicate tha:t he or she was playing with a puzzle in

osrder to improve visual-motor development:  If play Is to be—
truly instructional, there are three requirements: 1) since

T

play is wvoluntary, a Dlay

y

environment, or stimulus, must be
orovided which is salient enough to initiate target behaviour

as operants; 2} the operatiwve contingency must be determined by

{

the character, or structure of the plaything or play environment

which gowverns the overall environmental response to successive

1

player behaviours; and 3) the interaction must result in

B P T i
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predictable occurrence of z specified target behaviour.

Environmental design. The problem with existing playthings

and plav environments is that there has been virtually no

ating that the results of interaction
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with them is more than incidentzllyv educational, let alone

USRS U
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specifically instrugtional (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
¥y .

obvious purpose other than to engage the player in ac¢tivity

wifh it. Success or failure of design is measured by usage
alone. Other designs such as climbing apparatus or painting
easels, are intended to effect specific behaviours. Relatively
few playthings or environments are designed with attention to
the results of usage, and of those, even fewer have been
empirically tested.

A notable pioneer in the design of playthings for specific

goals was Maria Montessori (1962). While Montessori uses the

‘term “activity'" rather than play, the materials she designed

fulfill the requirements of instructional play materials in
that the usage is voluntary, but the player's behaviour is

deliberately manipulated, 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

intoc holes in a box. If any one isplaced incorrectly, there

Al

.will be at least one peg which will not fit in the remaining

holes, Thus, the feedback to the child is the information that

Py

a mistake has been made. All cylinders fitting is an indication

2

of "correctness' of behaviour, and will very likely reinforce

r correct placement on subsequent trials.

W

. ;7
LMl
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n terms of the guality of studies, design proposals based
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on observation or theory alone hav¢ taken precedence over
rigorous empirical research. For éxample, Kamii and DeVries
(1978), drawing on Piaget's theory, emphasize'the néed for
design of play environments which provide the necessary

information for physical knowledge. They include detailed

suggestions for design of the environment and for teacher
- 3

it S o iy i oot e 2 s

b It

strategies, with many obsérvations"?ééérding 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 tﬁeir study indicated that there was considerable adult
interventién in the form éf questions, suggéstions and modeling.
Therefore, the role of the physical environment in effecting
interactions 1is notrclear.

Dermén (1974i reports two. other examples_of play environ-
ment design propcsals which are well known, but unsupported
empiricélly. One is a proposal by Dattner (1969) that design
of play environments should 'provide for interactionrwitﬂ

replicas of the real world, so that abundant experimental

potential may be actualized through physical forms" (p. 347).

o

The obvious limitation in Dattner's design is exemplified -in

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

—~—~—~ ~target behaviour is sufficient reason to implement design.  The

mere provision of opportunity and chance of occurrence of the

other design has been proposed by Burnette (1952). Burnette's
_- - .
"infant learning landscape' for day care settings is a complex

environment which symbolizes countryside, council chamber, work,

..s—»..-.-.—-eT.....m".n_.u,..._, e
i
N



"and peers, and infants and adults. .

B

highways and social settings, and includes various other sensory
inputs. Burhetté'hypothesizes, but specifies no method of

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

sition of increased amounts of explorative behaviour;
2) acquisition of a '"coherent cognitive world model'; and

3) formation of strong social Pelationships between infants

E]

.The .paucity of Pigorous'empirical research on instructional
playrindicates a need for research in two areas: 1) e?piridal
validation oflthe Pesﬁlts of play in already existing play
environmenté} and 2) design of new play materizls and play
environments which produce sqééified behaviours. Studer (1973) 
advocates the application of the methods of (the behavioural

sciences to problems in environmental design and evaluation.

A

‘He suggests that: i o -\‘",,

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

nvironmental-behaviour relationship is thus

‘designed and implemented..." (p. 142)

Studer's {1971) design paradigm calls for 1) the specification

of a physical form or design which ﬁight’besult in a specified

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

Studer alsp advocates an iterative approagh. Upon failure to ¢

achieve the target behaviour, the elements of the design should

[ R
be systematically changed and tested:While Studer's pdaradigm =~ ~

s

was formulated to apply to complex systems, it is also

applicable to design research which is concerned with individuals

single playthings and specific elements of the play environment.

, -
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One of the few attempts to design a play object to achieve
a specific goal, and then to test the results empiricall&, was
.made by David Olson (1970). Olson designed a puzzle-like" toy
which produced measurable effects on the acqulsltlon of the
concept of dlagonallty, and demonstrated emplrlcally that the

acquisition .was ach1eved tnrough the mod1f1cation of the toy

Environmental variables do not, by deflnitlon, change
during interactions either between playersrand playthings or
between playthlngs themselves (Gehlbach in press). To the
degree, however, that the: phy51ca1 constralnts of the play
enviponment'ke;g., the partitions on afafﬁy table.cr the -
surface,ontorwhich a ball is‘bo%nced) affect the interactions,
’those'constraintsrmust be*épecified and controlled in any

}emplrical research on play de51gn. |
] "~ A recent study by Gehlbach and Partrldge (1978) is
different from most: studies of play»in that it examined the *©
effects of a small change in cnly one spec1f1c element of ‘a
-play env1ronment. A play table was de51gned with a partition
which had two-inch holes permitting only partial visual access'
between players. Thefpartition couid_be nemoved for the control

condition,'thefeby permitting total visual access. Lego bricks

were provided'for pIay. An'A—B-A-B time series design was

PR TP NPT SR TR RE
. . -
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employed torcombare verbal communication between the open and

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
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‘levels of epecific adjectiVal angrnpmipal verpal'heferepeee_to
their playthihgs when theepart%giop was in p}ace.: Inpa'siﬁilar ;
study (Partfidge and Gehlbaﬁh,’note_3) the subjects wefe
eight-year old‘boys, and the?pléy activity was:cdnetruction Qf

model airplanes. Again,‘verbai cdmmunication was compared in

the open and partlal v151on condltlons, and verbal spec1f1c1ty

1ncreased when the partrtlon was in place.

- . . . - ‘z

Conclusions and hypotheses L
From the literature on social development, learning and

play, several conclusions may beée drawn: 1) prosocial behaviqpr -
, T : ' : - X
is valued in our socjety; 2) prosocial behaviour 'is ‘learned in

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

network of reinforcement contingencies; 3) some learning in("
- - ) o

natural settings appears to run counﬁer tortraditional

behavioural analysis in that its predlctablllty occurs in’ Splte o

- e

"of a contingency network whlch relnforcestboth target and non—"
target behav1ours, and 4) while 1earn1ng ay occh durlng play,

|

play is instructional only to the degree that it rellably o

- - ;>.

"

produces a specified target behaviour.

a

The main hypothesis which this study tested was that

changes,in the physical features of ‘the play envifonment which
°© ( . :
f;}ltered the structure of social contlngen01es between two

players, would produce measurable effects on social behaviour.

A related secondary hypothesis was that a "soft—contingency”
network, in which both target and non—target'behaviours were
reinforced, but reinforced differently, would produce a target

. behaviour at a level above the baéeline condition, in which ~

. ‘ ) F
) . - S



36
reinforcement was not Peléted\to;'of‘dépendent §n,.the target
béhaviouf (i.e., a ''no-contingency" condition). Accordingly,

Qg,plaything was'designed to deliver reinfdrcemeht 6n three

agfferent contingency levéls, by means of small changes in one

detail of the physical structure. At the baselinevlevel, both

proéociar and non—socialrggbéyigqrgVwere rgiqufcea in a mahn¢P'
comparablé-to free play iﬁ‘an open sandbox. Prosociél behaviour
wr:, - wééroperatibnally-defined to include the following béhaviours:
1) filling sand'intd the partner's side of the apparatus;
é)‘verbal reqdests for sahd; and 3) contracts- in regard to
giving and receiving sand. Non;social behaviours included:
1) fi}ling éand into the player's own;side; andrz) cranking the
ﬂ;machine. then_the plaything was adjusted'for ahhérd—coﬁtingency
network, only prosocial bghaviour (the target) was reinforced.
.'in tﬁe soft—Contingenéy condition{ bothrnon;séciéi éﬁdrpfbsoéialﬁ

behéviours were reinforced, but they were reinforced differently.

~ Social behayidur was recorded and analyzed for each of the three

conditions. The experimental method and results are reported

in the following chapters.
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CHAPTER 2
Method
iSubjécts
| Sik‘fiye—year old boys from a kindergarten in Burnaby,

B.C., participated in the study. The,kindergartén-teacher

1 i
~ /
Ny,

‘English=speaking homes. From that list, the first six whose

provided an alphabetical list of the boys in her class from

parents consented were used in the study. There were three
feasons for the choice of five-year ola boys as subjects:>
1) prdsocial development is a comﬁoﬁrtarget behaviéur\in
kindergartens; 2) the use of only boys eliminated a possible
sex variable; and'3) there is some indication that five-year
old boys, when playing with‘é sameéage peef, are less prosocial
than children in ‘other preschoolvage—sek combinations (LéWis,
19?2)._ Thus, thevpossibility of a ceiling effect was reduced.
A treatment which is designed to increase a target'behéviour is
less likely to have a demongftrable effect if that target
behaviour already occuré with high frequency at baseline.

Since Pesearéh indica%es a possible relatibnship between. » I
altruism and perspective taking (e.g., Buckley, Siegel and Ness,

1979) two tests on perspective faking were administered during

the first week of the experiment for descriptive purposes. The

fMWfﬂfirstﬁtest*waS*forupefcéptuai“pErSpectiveutaking*and*fhe*seccnd”*‘M““f“*

flor cognitive perspective taking. The two tests were adapted .
from Burns and Brainerd (1979). - In the first test, the
assistant and the subject each had identical circular traysrto

which three plastic animals were affiied, The assistant
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rotated his tray four times, to four different orientations.

Each time the subject was asked to align his own tray, 'so that

you see the animals just the way,I'm seeing them now." In the

second tesf, four’objects,were arranged haphazardly on a table.
% -

- The ijects were a set of jewelry, a tie, a train engine and a

4

‘doll. The subject was asked to point to an dppropriate birthday

present.for: 1) father, 2) mbther, 3) teacher and 4):a boy in
kinderéérten. The choice was made from all four objects in
each task. -No indication of correctnéss was indicated in either
test. Theré:wére four>tasks in each tesf, scored either O or 1.

The tests were treated as two parts of a single perspective-

taking test.  Therefore, subject's scores could rang& from O

to 8, and a dyad composite,score from O to 16. Table 1 shows

the results of the two perspective-taking tests.

. o . Table 1

Scores on Two Perspective-taking Tests

Subject Test 1 Test 2 Subject Total Dyad Total

"

vt At~ s e
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1 3 2 4 9 (A) ;
2 4 1 , 5
3 1 2 3 - 11 (B)
4 4 4 8 -
_ 5 0 1 1T 4 (C)
6 3 0 3

Dyad totals'ére the combined scores for subjects who had been

randomly paired for the experiment. The total scoré for dyad C

was noticeably lower than the scores for A and B.




.M terial ‘ i/
a ials B’

- . oL ‘ e *f%)/agﬁ—_}—)
/J .

S

The sand machine that w%s designed for the study is

illustrated in Appendix A. T&e machine was placed in a m‘

48" x 60" sand box. It was comprised of two identical sides.

The sides were separated byiadiupright divider 36" high and

v S
. ' \ - :
48" wide. Each 51de contalned a Vertlcal chute whlch directed \

- - NP RIEESPEVEESSS .M 4SS5 — ,Fg,, S
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sand to an enclosed horlzontal conveyer belt.

The conveyer was

P

a metal chain normally used to COnvey chicken feed. It was (f z
b : . . | . [ 4

¥

5

aetivated by a hand crank connected %o the right end of the

chaih loop. The crank could be ‘turned in either direction. At

each end of the conveyer,'sand dropped through holes in the

i

‘bottom or the horizontal enclosure, creating sand “mountains',

~or filling a container or truck appropriately placed by a

player. A 4" x 5" opening in the vertical divider gave direct

and constant access to the partner's Qertieal‘chﬁte{’ A similar

opening in tbe'player's chute was adjdstable by the experimenter,

but not by the player.

Constant accessibility to the partner's chute,

=

together

with adjustment of the access to the player's own Lhute,

provided three contingeney conditions with‘respect to prosocial

" behaviour. 1In the no—contingency, or baselihe, condition (NC), \K;

, the plex1glass was removed from the player s own ‘chute.

Since

the player could fill elther to hlS partner's 51de or to his

© own 51de, relnforcement from the creation of

_ ,7#/4,,,,*;,/a S

%mountalns” was
’)

notlcoﬁtingent upon pr05001al behaviour. In the‘harditontingency

condition (HC), the chutegwas totally closed on the player's

side.

A plexiglass cover ‘exactly the sizé_of the opening was
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fixed in place by a screw. Each player could put sand inte\his

partner's system, but not into his own. Conversely, sand could-

enter each player's chute only from the paftner's side.
Therefore, use of either conveyer required prosocial behaviour
from the partner. ' In the soft-contingency condition (sC), the

player's chute was only partially closed.- A 3" x 5" plexiglass
Yy y p g

Eosd

plate was screwed to the opéﬁing,diééQihgda player access of
only 1" x 5" at the bottom of the opening. Full access to the

partner's chute was still évailable. Consequenfly, it was

-

- possible, but not easy, to/fill‘one's own chute. Sand could

enter in larger quantities, and with less effort,.from-the

- ) . .
partner's side, thus providing the possibility of creating a
larger sand mountain sqgoner, via the crank and conveyer systém

if prdsocialrbehaviour occurred (i.e., each filling the other's

chute). , : : L

Coloufvhas'been showp to have only secondary effects on -
app;oaghrand Sgstgined aépeal of piaytthgs (Gramza et al,
1969). The aéparatus wés Sfained,with a natura} wood colouﬁ,
with two exceptions:. 1) the)crank shaf't was painfedAblackvand
a white bicycle Héndle was ;ttachéa; and 2) there Was a white

1/2" painted border, surrounded by a black 1/8" painted border,

“around the two'openings on each side. The rationale for colour

choice was an effort to reduce thé salience of the overall

- apparatus, while possibly making the operiings and cranks more

salient by contrast. Half-way through tlje experiment, interest
in the sand machine éppearedvto be lagging. Conseqﬁently, a

minor change was made in an effort to increase appeal, and

<
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therefbre'fo inéreéseVgeneral‘interaction with;thermachine,’
wiéhout changing the structure of that interaction. AAplexif , -
glass panel wagf;nserted in the front surface of the horizontal Y?\x
enclosures whlcﬁrcontalned the chain conveyers, maklng the

movement of sand and comveyer visible. Play actiyity;did

increase to earlier leyvels, and the experlment was contlnued

for the remalnder of the scheduled ssions.

A small square container and a small truck were provided

£

for each player. ' Each could be used to fill chutes, or-simply - -~

E

for other purposes in the sandbox itself.
A video-tape camera was used to record both verbal and

physical activity, and a watch with a sweep second hand was

used to determine the five-minute intervals for each session.

Procedures &

¢

Two pilot studies preceded the. experiment. AThe purpose bft””
the first pilot study was to assess, (1) the mechanical integrity
7 of the machine, and (2) its appeal, in térms of its ability to
prémpt sustained play behaviour. The pilot study was conducted

"

at the Simon Fraser University ﬁay Care Centre, with 'the -

children. using the machine different from the subjects in the-

experiment. The pilot study was conducted on four consecytive

Two four- -year old girls from the Day Care Centre were. video-

taped while playing with the sand machine  in each of the three
treatment conditions. Video‘tapes were generated to check the
validity of the coding instrument, and to train the coder.

The experiment was conducted over 27 sessions for each
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cf the three dyads. The sessions were limited to five minutes

to prevent satiation, and were conducted over three consecutive

 aays for nine weeks. Each dyad served as its own control, thus

reauc}ng‘interactive effects due to individual differences.

{

The subjects were not svailable until after the start of the

school year, .and the study was limited to nine weeks to avoid

a hiatus over the Christmas holidays. Specific scheduling
;ithin those nine weeks was dependent on availability of the
laboratory. S S
The period of the experiment was divided into three
segménts; with|the,random assignment of conditions conducted
within each segment. This arrangeméht was selected to

guarantee usable data in the éven@ that a major and unexpected

decay of interest in the play apparétﬁs occurred prior to the

end of the targeted nine-week period. ~The purpose-of -randomly -

’

ing treatments was to ameliorate the possible'éffects of

serial dependency (Hersen and Barlow, 1976). The order of .
treatments is shown in Appendix B. Thﬁ’assignmeht of treatment
conditions was identical for all thre; dyads. Each sﬁbject had
the same partner throughout the experiment. |

The experiment was conducted in a laboratory, one dyad at

a time, and subjects were instructed simply to *'play in the

b o s

b taa B anch 2k SR

sand.'" No other instructions were given, and no comments made, .

*

except to request that each player remain on his side of the

<
sandbox. The experimenter started the camera and then sat in a
positibn where she could observe both players and make anecdotal

notes. The four replication subjects played with toys in a

0
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seﬁéfagé %oomwﬁnder the sﬁﬁgrvision of an assistant. The order
of video-taping the three dyads was rotated each day, iA order
to avoid any confounding of results from soccial perceptions of
wnich dyad had the "first turn’. !

It was necessary to cancel thé twenty-second {(HC) and

twenty-third (S5C} sessions due to scheduling conflicts.

~Fherefore;—the final session (NCJ) was also cancelled in order

to maintain an egual number of sessions in each condition.

Scoring )

Behaviours weré indi#idually coded for each subject.” From
the video tapes, a trained observer blind-coded occurrences of
three non-verbal and two verbal behaviours relafed to use of
tne machine. The three non-verbal categories of behaviour were:

1} putting sand in one's own chute, or "filling to self™ (FLS);

2} putting sand into partner’s chute, or '"filling to partner— -

-~

FLP}; and 3) turning the crank {CR}. The two verbal behaviours

were: 1] requests or mands (REQ} for sand from a partner and

»

2} contracts (CON) related to the giving and receiving of sand.
Appendix € contains a list of the specific-criteria used in
coding each of the five behaviours. The recorded score was the

number of coded occurrences ofsa given behaviour in a given

525310nN.
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CHAPTER 3

Results

This chapter begins with a report of coder reliability

and a description o# the units of,analysis. Next, cell means
and standard deviations are presented by dyad and treatment for

each ihdependent variable. Results indicating serial . ;

~Newman-Keul post=hoc test results are reported to indicate - — 1

independence of individual sessions are followed by analyses

of variance for each of the dependent variables. Finally,

which treatments are responsible for the variability among the

means.

Coder reliability

with those coded by the principal coder, with a Peli;&iii%y”

Three sessions, randomly chosen, were independently coded .
for each subject by the experimenter, and scores were compared [
. R
]
coefficient of .91. The ceoefficient was determined by dividing
actual agreements by the number of opportunities for agreement.
The total score for one dependent variable, for one subject in
one session, constituted one opportunity for agreement. With

three sessions, coded for six subjects, on each of the five

variables, the total number cf opporturiities for agreement was

90 (3 x 5 x 6). 7The totals which the coders recorded were .

identical in 81 of the 90 possible opportunities. - ’ 7%

Unit of analysis

For purposes of analysis, the scores for the two subjecté
in each dyvad were combined, and the unit of analysis was the

dyad score. The reason for combining the scores was that when
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two subjects a interacting, it is impossible to determine
the degree to whih the‘behaviouf of one is affected by the
behaviour of the other. Cne member of the dyad may function as
a‘model, or may request or reinforce specific behaviours of the
other. Fﬁrthermore, general attitude £0ward the other might

affect response to modeling or response to requests. For

example, a pair of subjects who were friendly might be more
likely to copy one another's behaviour (Bandura, 1969). On the
other hand, either awaﬁilatefal—or~mutua1 antipathy could have —
a negative effect on a player's response to a partnef;s request.

Descriptive data

Individual dyad scores and total scores were computed for
each of the five dependent variables, in each of the three

treatment conditions. Means and standard deviations by cell

a?e'reportéd iﬁ Table 2. Totals for the/twormajbriﬁgh—vefbéir
sgcial behaviours (fill te self and fill to partner) are
displayed in bar graphs in Figure 3.

In the hard-contingency treatment, the design of the sand
machine was such that the aperture tola player's own system
was fully <losed, therefore there should have’been no
occurrences of filling to self. Howéver, on five'occasions, a

Ta,

subject left his owﬁ play area, and walked around the partition

to fill his own system from the partner's side. Strictly

speaking, he was '"filling to self", and the behaviour was
recorded as such. Since, except in those fiveAcases, fillfhg
to self was precluded by design, variability was assymetrically

e

distributed about the median. If those occasions had not
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occurred, all means and standard deviations for FLS would have

been zero in the hard-~contingency treatment. In the other two.

v,
PE RV

treatments, filling to one's self and mutual filling to partner’

B,

both resulted in sand entering the player's machines (i.e.,

PIYNTRRTR e

both behaviours were reinforced for each player). AccordingA » v .

to classical operant behavioural analysis, one behaviour was no

more predictable than the .other, and therefore, large standard

‘deviations:were to be expected. Further analysié was required

to determine whether the apparently different mean scores were

statistically different among the three treatments.

Serial dependency

-

When an experiment is conducted on a single subject or
dyad over a series of sessions, there is ‘the possibility that
each event is dependent, to a degree, on the previous4event.

The relationship ‘between those events is referred to_ as ''serial

dependency'. “One method of’améliorating that dependency is to

randomize the order of treatments. Hersen apa Barlow (1976)

i et ok s 2

argue. that, if the order is truly randomized before the onset

of the experiment, the probability is no. greater than chance
that the order of treatments will result in treatment effects
which are different from what they would be ifitréatmen£5'were

rresented in any other order. - Although the treatment order had

been randomized prior to this eXperiménl, 1t{was still deémed
"*“”;“‘”“ﬁ‘prudent‘tc*teSt‘fUr‘SEPia1‘depeﬁdency%*iﬁmiagged*correiationfis4**“'44*j
a measure of that dependency. By pairing each event with the

following event (e.g., first with second, second with third),

a correlaticn coefficient is calculated. If the correlation is




47

o o o L Table 2
Means and Standard Deviations By Cell -
7 Treatment )
Variable . -Dyad NC HC sc Total . . ~
FLS A 26.38 . 0.75- . 5.63 10.92
‘ L (18.15) (2.12) - - (9.52) (16.06)-
i _B. 17.87 3.13 3.15 8.08
(17.07) (6.27) . (3.69) (12.44)
c 4.13 . 1.25 8.50 4.63
o : (4.39) (2.43) (11.74) (7.67)
’ Total 16.13 1.70 5.79 "~ 7.88
(16.80) (4.03) (8.86) (12.63)
FLP A 1.25 12,50 11.13 8.29 ;
, (1,67) (11.51) (8.54) (9.57)
o - B ©#4.38  10.38 6.75 T9.17 -«
(6.26) (9.09) (5.97) (7.36)"
c 0.13 3.50 51.00 1.54
(0.35) (3.81) (2.07) (2.81) N
Total 1.92 8.79 .. 6.29 '5.67 '
(4.02). (9.23) (7.23) (7.62)
CR A 23.75 ° 63.50 .56.88 48.04
. (30.60) (63.60) (43.59) (43.09)
I3
B 43.38 6.13 . - 8.50 19.33
(49.55) (6.51 (11.15) (33.18)
) ~Cc T 71.75 33.50 ~ 46.25
- B - (109.88) (41.08) (70.99)
// Total 46.29 32.94 37.88
(71.50) .. (41.08) (54.28)
REQ A o. \\\ 0.25 0.08
- (0.00) : (0.46) (0.28)
B . 0.60._ 0.75 1.00 0.58
(0.00 - (1.17) (1.60) (1.18)
c 0.00 2.50 0.38 0.95 B
. (0.00) (2.92) (1.06) (2.05)
Total 0.00 1.08 0.54 0.54 .
(0.00) (2.04) (1.14) (1.40)
CON A 0.13 0.00 0.13 0.08
(0.35) (0.00) (0.35) (0.28)
B 0.00 0.25 0.00 0.83 .
' (0.00) (0.46) (0.00) (0.28) -
0.00 - 0.25 0.00 0.83
N 00} (0-46) ~40.00) t0-28) . —
.04 0.17 0.04 0.08
.20) (0.38) (0.20) (0.28)

. Lower figlre is standard deviation..

1
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ié‘ﬁi@ﬁj”ifllslassumed that the évenfs are not 1ndependeﬁt
(Hersen and Barlow, 1976). A lag-1 éorrelation,,as described
ih the above example,/was computed for each variable,rover the
24 sessions, for each dyad. Lag—z and lag;S cérrelatiqns were
also computed to measure4delayed effects. - In a lag-2

éorrelation, the first event is paired with the third, and the

~second with the fourth. ln:aAlagzg_gprrelation, the first

event is paired with the fourth, etc. Only one of the fofty?'
five correlations comﬁutéd was éignificant gtC( = .05.° The.
lag-2 correlation fbr'dyad B on the cfank variable (CR) was
.42, Allrothefvcorrelatidns ranged from O to t .23 (p> .10).
It Qas concluded that the'sessions could be treated as |
independent tests (See‘Appendix D).

~

Analysis of Variance

!Having satisfiéd the assumption of serial independence,
the data for each aependent Variable weréWsubjectédiéo a
2 x 3 x 3 factorial anéiysis of variance (2 parts x 3 dyads x
3 treatments). Because the machine was modified between the
twelffh and thirteenth sessions, '"part' was used asla variable
to indicate whether a session occurred before, or aftef,'thata
modification. Dyad was included as an independent variable to
account for possible error variance due eifher to‘between-dyad

effects, or to interactions of dyad and treatment.

=4 .
Even though assumptions of homogeneity of variance and

normal population distribution were violated (see Table 2), the
F statistic in an analysis of variance is fairly robust if the

cell sizes are equal {Donaldson, 1968). Therefore, the alpha
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levels of F were taken as given. Details of the analyses'are
shown in Tables 3 to 7. Sincé the three-way interaction
(part x dyad x treatment) was of no theoretical interest, that
source of variaﬁce Was not tested in the five analyses of

variance, but was included in the residual mean square.

Table 3

Analysis of Variance on FLS

by Pért, Dyad and Treatment

Source - df . SS ' MS F P

Part 1 42,01 42.01 0.41 - .526
Dyad 2 476.58 238.29 2.31 ..108
Treatment 2 2650.33 -1325.16 12.85 . 000
Part x Dyad 2 227.69 113.85 1.10 .338 ~
Part x Treatment 2 272.11 136.06 1.32 .275
Dyad x Treatment = 4 1676.09 419.02 4.06 - . 006
Residual 58 5980.91 103.12

Total ‘ . 71 11325.74 159.52




Table 4
Analysis of Variance on FLP

by Part, Dyad and Treatment

Source df SS . MS F P
. Part . oo 20.06 ____ 20.06. ... _0Q.46_ . . .499
Dyad s 2 627.75 313.88 7.24 .002
Treatment . 2 581.25 290.62 6.71 » .002
Part x Dyad 2 128.53 . 64.16 1.48 .235
Part x Treatment 2 31.86 15.93 - 0.37 .694
Dyad x Treatment 4 216.50 54.12 . 1.25 .300
Residual- - 58 2512.04 43.31
v Total v 71 4117.99 58.00
Table 5 ’
"Analysis of Variance on CR ~~ -~ . .
" by Part, Dyad and Treatment .
Source df SS M F P
- Part ’ ‘ 'l - 21945.12 21945.12 9.45 . 003
Dyad 2 12415.08 6207.53 .67 .077,
Treatment 2 © 2574.33 1282.}6 0.55 ‘.577
Part x Dyad 2 10942.74  5471.37 2.35 .104
Part x Treatment 2 7152.33 3576.16 - 1.54 .223
i Dyad-x Treatment— 4 —19443.89  4860.97 2.09 .093
. _.__ _Residual 58 134615.00 2320.94

Total. 71 209088.50 2944.,90 -

| \

\
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Table 6

Analysis of Variance on REQ

by Part, Dyad and . Treatment

s e et s e Bla . 1et Bt g

Source daf SS MS F P
Part 1 3.12 3.12 2.04 .158 :
Dyad 2 9.25 4.62 3.02 .056'
Treat?fnt 2 14.08 7.04 4.60 .014
Part x Dyad 2 3.25 1.62 1.06 .352
Part x Treatment 2 1.75 0.87 0.57 .568
Dyad x Treatment 4 19.66 4.91 3.21 .019 1
Residual 58 88.75 1.53 ]
Total 71 139.87 1.97 i
:
§
;
1
Table 7 e f
Analysis of Variance on CON 7
by Part, Dyad and Treatment
Source df SS - MS F. P
&
Part 1 0.05 0.05 0.73 .395
Dyad - ‘ 2 0.00 0.00 0.00 1.000 3
Treatment 2 0.25 0.12 1.65 .201
Part x Dyad 2 0.11 0.05 0.73 .484
Part x Treatment 2 0.19 0.09 1.28 .284
Dyad x Treatment 4 0.50 0.12 1.65 .174
Residual 58 4,38 0.07
- Total 71 5.50 0.07




SRR Parr't"héd*'ar"stafistita‘tfl’y*signf”fi it ai ~ >
vck T .05 onl& on:cranking; An examinétion of-the raw data |
revealed that 40% Qf the cranking behaviéun oqcurpeq in the
firsf three of the 24'ses§ion$, indiéaQing that theAdifferenée
in crankingvbehaviour in the two paftg was-actually due to a

"novelty effect” at the onset of the experiment, rather than to

the modification of the machine itself. Since Part had no
* statistically significant effect on any other independent
variable, it was not ccnsidered further.. “ -

3

Although érankiﬁg'WES'nUt considered as a measure*of;sdéial**
behaviour, it~was inclqded aé a dependeht variéble becauserif
was necessary to érank the machine b?forg thé sand cpgld»descend
to create a.mounféin. VIt~beéame appérentrduring the experiment

that cranking’also gccurred independent of.filling beﬁaviour-—
that is, when there was no sand in,ﬁor’deécending from the
méchine. ‘Also; cranking did nééiiﬁéé;%étwéigﬁifiéggéiyiwifhfi"ﬁ
eithef Dyad or Treatment. t

V Treatment, the major independenf Vafiablg around which the
experiment was designed, had a statistically significént effect
at &<t .05 on thé two major social‘behaviours, fills to self
{FLS) and fills to partner (FLP), and élso on -requests,

“indicating that systematic changes in the physical structure of

the machine did alter the social behaviour of the subjects.

Dyad x Treatment also had a statistically significant

effect at &< = .05 on the same three dependent variables (FLS,
FLP and REQ), which indicated that the three groups différed in

their responses to treatment. The interactive effect might
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have been relatedito the nqtlceable dlfference between Dyad C

and the other two dyads on;measures of socialrbehaviour_(see
. \ .

Figure 3). The main effect for Treatment on Requests was

statistically significant at Oci:.os;vane Dyad was marginally

significant at &<X= .06.

~Post-hoc analyses

e #*f’lffff—f%e—statistfca%ly*'sigrriﬁcantt’effectswof"‘l‘re“atn‘rent**; — ;
indicates that at least one pair of treatments is signifieantly
different in its effect-on.prosocial behaviour. SeVerat

ijrocedutes existhfefvdetefﬁiningrwhich'pair, orrpairs, are
responsible fof the variability among tee’individual treatment
means. The two important’consideratiens are controlling for
the Type I error rate for‘the family of possible tests, and
'contﬁoliing‘fof loss of power (Type Ii error). Meyers (1979)
_suggests that the N?Wma,f?fkét!,lf,sl (1952) test is a "reasonable
compremise between control of the EF and the desire for power
against false null hypotheses'" (p. 297). Therefore, the Newman-
Keuls test was applied to test pairwise differences among
treatments and amogé-Dyad x:Treatment interactions. Tﬁe
critical value was set at o< = .OS,?and for each family of

" tests, critical‘vaiues were calculated. Teble é contains a

summary of the results. Although there was no signifieént

————————— di££ePenee—between—themhapdgﬁaﬁdfseft-cehtingencie544there*Wqb,

ovenalLHajlgnlmgant_dlﬁgfenence_beMeenJloth_cont J,ngent* V

treatments and the baseline treatment (NC) .
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Table 8

Newman-Keuls Tests

Among Main Effects

for Pairwise Differences

and Two-way Interactions o

-~

>

’ Maiﬁ Effects

Dependent Variable

Ordered Means for Treétment

FLS

FLP

REQ
\

FLP
Two-way

HC -~ sC . , NC
1.70 5.79 16.13
NC : sC . HC
1.92" 6.29 8.79
_NC -~ SsC HC

" 0.54 1.08

0.00

B

Ordered Means far Dyad'

Dyad C Dyad B Dyad A
1.54 7.17 0.29
- p
Interactions

Dependent Variable

Ordered Means for Dyad x Treatment

-

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
FLP C/NC C/SC 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
b
REQ A/NC B/NC C/NC A/HC A/SC C/SC B/HC B/SC ~ C/HC
— 0.00 0.00 0.00 0.00 0.25 0.38 0.75 1.00 2.50

Note: Means which do not lie above the same line exceed the

critical value at € =

.05.



CHAPTER 4

Discussion

Implications for theory

1 definition of play. The overall behaviour of

Operationa
the subjecﬁsvin gl1l three treatment conditions corresponded to
- the definition of play set-forth earlier.— The children referred
to their own behaQiour as '"play" (Bijou, 1s76). Also, the |

requisite characteristics could be negatively specified

(Gehibach:ﬁin présé). xéé&éhd theﬂreéuireﬁeﬁtifﬁatrtﬁé éﬁbjecf;jw
remain in the>laboratory, and the suggestion that they'stay in
“the area of the Qand, no specific behaviours were iﬁposed on
them. In fact,,there was one occaéion when a subject did not
play at all-- he simply sat on the edge of the sandbox, and
'stated, "I'm not going to play in the sand today.”
When-inéeréction with thé<environment did occur, thé‘style,
pacing and choice of responses were not determined by anyone
outside the playerfpléything sysfem, nor was the erid product,
or '"'goal'" determined by an outsider. For.?xample,'a player was
not told to "produce a sand mountain,” or to "fill a tpgck with

sand.'" On the other hand,.contrar§ to the definition proposed

by Goldberg et al (1971), it can be argued that responses were

Aﬂet—ﬂ%e;elyﬂ—de%efmiﬁed*by—the;piayer7—sfnce*thé*significant“‘*““f“

effect of treatment on behaviours within the sequence was
demonstrated. Thé only change which occurred across treatments
was the change in one physicalAaépect of the plaything, and

consgqﬁent changésﬂin both individual and social reinforcement-

contingencies.



T : , 57 .

' festigéiof hypothesis. The overall results of the study

confirm the main hypothesis that changes in those physical
features of the play environment that altered the structu?e‘of
social contingencies betweéh playgrs would produce measurable.
effects oﬁ social behaviour. Bar-Tal (1976) suggests that

differences in levels of prosocial behaviour between age groups

- —is—evidence—that prosccial behaviocur is iearned: The fact that
- - - - - : > - ’
interaction within an environment designed to reinforce prosocial

behaviour did increase that behaviour would seem to be even.

stronger evidence thatrprosééiéii;éhéviéufrigiiéaféeé.

This study is in éoﬁtraét to common béhaviour modification
procedures, in ?hich reinforcement contingencies are_zirtually
always managed by humans {(e.g., Ullman and Krasner, 1965) or by
surrqggate humans, such as in computer-assisted instruction. In ;67—
this study, the physical structure of _the plaything acted as the -~
agent, so to speak, whiéh managed the reinforcement contingencies
for operant behaviours of the ﬁiayers. The only physical change
in the environment was én alteration in the relative access to
filling apertures. That change had statistically significant
effgcts on prosocial behaviour in. both contingency conditions.
The results of the study aiso confirm the secona hypothesis,

that a soff;contingency retwork would produce the target

N N 4 . £

- ravicur at—a revel above the baseline (Gehlbach, note 1J. The

frequency of prosocial behaviocurs produced in the soft
contingency condition was significantly greater than baseline,
and not different from the hard-contingency condition. Conven-

tional bkehavioural theory would predict that frequency of
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prosocial behaviours would have been similar in the soft-
contingency and baseline conditions, since target and non-target
béhaviours_were reinforced in both conditions. The difference
in results between the two conditiéns indicates that although
>reinforcement occurred for competing behaviours in both

conditions, that reinforcement must have differed in some way,

between treatments. Conventional behavioural theory would

also predict that frequency of prosocial behaviour would be

greater in the hard-contingency condition than in the soft-.

contingency; Results of this study indicated that there was

no difference.

Identification of reinforcers. The interaction of two
- players with the machine presents a question as to the identi-
fication of reinforcers and/or aversive stimuli in each of the

v L
conditions. It

P
in

likel"th&t two sets-of -eontingencies were - -
changed: 1) pﬁysi;al, and 2} social. On the physical dimension,
comments s&ch‘as;‘”ﬁow mig is vour mountain?'" or, '"Mine is
~biggei',” prov%dedrverbai evidence that .a sand mountain was a
reigforé;r{ There was also verbal evidence that filling a chute

with sand was a reinforcer fe.g., "Mine is full to the top.")

In the soft-contingericy condition, as compared with 'the baseline,

i
-

it may well have been the case that reinforcement for filling-

Rt et oL b o

to-self behavigur waa_redﬁced {e.g., the behaviour yielded less

sand’;n the chute, or a smallier mountain). In the hard-
contingency conditicn, the only interactive behaviour possible
with thé sand machine, and therefore the onlv behaviour

. x '
reinforced, was filling to partner.
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The question tHat remains is how prosoéial behaviour was
reinforced at all. One possibility is that fillihg'anx chute
was reinforcing. Another possibility is that prosocial

behaviour was also socially reinforced. It may take another
"46
study, or functional analysis of these data to answer that

guestion.

Given that filling to partner was reinforcing, it may also
have been the case that for players who had not yet developed
a high level of prosocial skills, individual, or personal
(Peinforcemént took precedence over social Peinforcemeﬁt when
théy were equally available (in the baseline condition). When
reinforcement was reduced, or an aversive stimulus added, as in
the)soft—contingency condition, the combination of physical and
social reinforcement may have been greater for prosocial
behaviour than the physical and personal reinforcement was for
non-social behaviour.

Dyad and freatment interaction. Dyad was a moderator

variable of experimental interest. In the first chapter of this
study, the guestion was raised regarding the cause-and-effect
relationship between social play and social skills. Two

pcssibilities were suggested: 1} social play enhances prosocial

)

skillis; and/or 2} successful social play requires at least some

dggr’e of developed social skill.

w#ithout long-term measurements of prosocial behaviour in
the base%}p&/condition, it is not possible to determine whether
mere exposure to other players in the same environment would

result in increased prosocizl behaviour. However, the



significant effect of tfeatment in this sfudy does indicate

that if the play environment is structured to deliver-reinforce-
ment for prosocial behaviour, the frequency, and hence
reinforced practice, of prosocial behaviour will inc se.

™ The possibility that individual differences ha{igzn effect

~ on social play is supported ty the results of this study. Dyad

it i

had a significant effect on the overall frequency of both fills
to self and fills to partner, indicating that the dyads differed.
“&lso, the overall differences in measures of social behaviour in
the experiment corresponded to the scores in the perspective-
taking tests, suggesting thét there was a difference between
dyads in prosocial development as measured by those tests. One
might conjecture that there is a level of social skill below
which this, or any other plaything, would have little demon-
strable effect during a period of time as shert as this one.
Certainly, if one ext?apolates to an_infant or toddler,
cooperative play under any condition would be the exception,
rather than the rule.

No interactive effect was found for frequency of fills to
partner. Since both contingency conditions produced higher
frequencies of prosocial behaviour than the baseline, and since

there was no interactive effect, it must be concluded that
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structuring a contingent reinforcement was egually effective in
- »

- significantly increasing prosocial behaviour.
There was an interaction between dyad and treatment on fills

to self. While a contingent reinforcement changed the amount of

non-social behaviour for all dyads, the amount of change differed




“”””ﬁ‘“*”*"m*11‘*]ji2ISfTA"fil*IfiEQ7‘ffST‘iTTSﬁ?FTICﬂriiJTEIiﬁ**fEEEIPrTiTTg;‘iTEfjJI*EtIintEﬂjiifjf“tfy**“**‘TA*A*“‘“

4‘*‘*“4444*‘*thegmachiHEngThe4addition*of*thE4piexig13554panei*didfnot —

&

61

among dyads. Frequency of prosociél acts increased, but that

increase differed in proportion to the total fills, when the

dyads were compared.

Implicatiéns for. design for instructional play

There is a major difference between play in general and

instructional play. Learning occurs only by chance in general
, -

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
relationsbip. "The results of this study éiso support the
efficacy of applying the theoretical and broceduralraépedts of
Gehlbach's (in press) and’Studer’s.(l973) paradigms to the
design of instructional7pl@ythings,rand to the verification
that interaction with those playthings produdes fhe specified
target behaviours.

In addition to providing appropriate reinforcement,
contingent upon the occurrence of target behaviours, a piay—
fhing 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

- change the number of functional parts, and therefore Gramza's

{1972) theory of the importance of functional ccmplexity in
sustaining play did not apply. Feedback to the player, in

reference to his behaviour with the plaything did change,
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- however,'(i.e., the player could see the action of tﬁe sand”

and conveyer which resulted from his' filling and cranking
behaviour). The fact that an increase in feedback increésed
interacpion’with the plaything supports Gehlbach's (in press)
argumentrthét feedback plays aﬁ iﬁportant role\in player-

plaything interactions. T 4&<

_.child is relatively,unskilled,,that,interaction may not occur,

~ since the child is effectively penalized by no reinforcement.

Implications for future research

P

Onevquestion 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 thiéAs£udyf‘
indicate that a soft-contingency reinforcement network is af |
leést as effective as a hard-contingency oﬁe. With a hénd-
éontingency network in operatioh,‘the playthiﬁg ié instructional .

only to the degree that the child interacts with it. If the

Furthermore, with non-target behaviours reinforced at least to

éome degree, thevunskilled'childvmay interact with the play- 3
thing more frequently than he would othefwisé. If the frequency

of occurrence of target behaviour is eqdal for hard- and soft-
contingencies, and if it were found thaf interaction time ﬁere

increased with a soft-contingency network, ‘one may assume that,

b AT e

—setting would be greater with a soft=contingency reinforcement————

over time, the total frequency of the target behaviour in a play

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 conv€ntional
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methods of teaching. Experimental comparison would be
necessary, of course, to determine relative achievements of the ) ' {

target behaviours, but the:results of this study iridicate that

~a target behaviour can be achieved through instructional play..

Even if traditional metﬁods achieved -instructional out-~

comes faster, there are. other considerations. Effective use of:

mbﬁhaxigungmgdiiigaiign+ﬁdizggiminstrugiign4Wdisgussipn¥mgdeling4,ﬂfjgﬂgﬂ;

and variousrcombinationé of those methods all require planning
and specific input from the teacher fdr exposure, provision for
practice and reinforcing feedback. Not only are those methods
tiﬁe—consuming, but there is considerable room for error when
Vd
a teacher is attending to from 10 to 20 childreﬁ. In contrast
to traditional methods, instructional play is not teacher-
intensive, nor is it subject to human error. Once a plaything
has been shown to be instructional-- that is, once it has been
shown that by v}ffue of itsiaééignri£ pro&iéesrréqﬁ;}ed 7
exposure, practiée gnd reinforcement of a tagget behaviour--
the provision of such a pléything would free the teacher to
concentrate on other physical, Soéial and cognitive objectivés

which are not met through the instructional playthings that

are available.
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- NOTES

1. Gehlbach, R. D. Soft-contingency networks: A theoretical
link between applied behaviour analysis and natural
learning. Unpublished manuscript, Simon Fraser
University, 1979. )

e —— =2 —Gehlbach; R+ B+ Personal-communication, January 1980.

3. Partridge, M. J. and Gehlbach, R. D. Physical environmental

regulation of verbal behavior during play: a repli-
cation study. Manuscript submitted for publication,
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APPENDIX B

Random Order'of Treatments

o

- Session Condition
. .
1 s NC
2 ) NC
3 . sC -
4 HC
5 SC
) - sC .
7 HC
8 HC
9 . NC
——1ig NC-—— - L
Ead 1 ' - - HC
g 1z B SC
7 | modification.......
t of
2 i3 machine NC
! 14 y HC
! 15 NC ' f
i 16 sSC
: 17 - * HC
i 18 SC
i 13 S5C
S —eg o e S | - e -
‘ 21 ‘HC
22 HC*
- 23 -5C#*
24 NC '
25 HC '
28 ‘NC
27

¥

* denotes cancelled sessions

3

t~a

- NC* d
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- a - : APPENDIX C »
. Coding criteria for Bependent Variables

FILE: Any efforts to deliver sand into_an aperture.by hand,
container or truck, constituted a single fill, regardless

-] °

of thee number cf "tries"™ within that delivery-- that is,

. . a second occurrence was coded unless there-was-—a——————

return of hand, container or truck to the source of sand.

Q

o

FLS: delgvery of sand into aperture leading to player's

¢ i S c - s T e T ,

SR - T own chute. -
FLP: delivery of sand into aperture leading to partner's
chute, .

CRANK: one full rotation of crank by hand, or any other means
; .

L »

fe.g., by foot]

REQ:  any request or directive from a player, for a partner to
fill=theVplave?’5\chute
Exampiés: *Will you put éome in mine?"

"Give me sonie sagd."

"Put more in.” {meaning inferred from

partner’'s preceding behaviour)

CON: any verbal’'indication . of beciprocal filling agreement

Examples: “I'll put some in yours,

E]

if you'il put some

in mine.” N ’
"You give me some, and I will give you some." : .
. .
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S — APPENDIX D

Three Lag Correlations for Each Dyad
on Five Dependent Variables

for All Sessions

- Dependent Variables

Dyad T FLS FLP CR REQ CON
Lag-1 ’

. e e —:éa - 18 .00 —=.09 - =.08 ]

B ‘ .30 - .16 .23 -.14  -.09 %

c -.26 -.01 .00 -.22  -.10 ?

Lag-2 g

A -.15 .19 .00 -.10 -.09 %

B ) S -.10 -.02 .42% .31 -.06 ?

c 14 -.18 .00 .12  -.10 §

Lag-3 ?

A .06 -.05 ° .00 -.12 - -.11 f

B ‘ -.28 03 -.05 .19  -.07 %

c .09 .22 .00 .23  -.11 §

* Significant at & = .05






