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Abstract

The purpose of this stﬁdy was to examine the effect of
different prior play experiences upon children's problem
solving. Two stimulus materials, Animal Groups and Cargo
Groups, designed by Nelson and Sawada (1975) Qene used as
both play and testing materials. |

The subjects in the studj‘were Kindergarteh children’
from two schools in the rdmonton Public Schoolé{System. A
sample of 49 children was randomly selected; then randomly
assigned to one of three treatment groups: Control Grohp,
Free Play and‘Augmented'Play. Subjects from the pwo play
groups visited.the pla&room individually for 15 minutes
on each of 3 days. On the 4th and 5th days, subjects were
tested on féur prbblems, two measurément diviéion and two
partitive division problems. The Coﬁtrél Group Subjeéts
were tested prior to the experiment. All proceedings
ware Videbtaped.

A one—wﬁy'analysis of variance revealed no significant
effects of the play treatments on the eight dependent
variables., Two-way‘anélyses of variance were condhcted to
examine the combined effects of treatment and three
independentiiariables. The significant.resﬁits are
reported. A three-way analysis of variance revealed no
further significant-main'éffééts qf freatment. school or

time of kindergarten session.
T

_Correlationsbbetween pairs of the eight dependent

variables were con¢ cted. Several significant

iv



relatiohships led to further analysis < ¢ the influen-~e of

piay levels. A |
A rough categorization was made of the play behssior of

Six éubjects scoring lowest scores Anc : x subjects

scoring highest scores in thé four te:t problems. A

relationship wag noted betwéen the "evel of play exh ite

by these. subjects and the scores achieved on the tes.

problems. Among the 12 subjects, higher level scorerc he

\\\-Z/yean age six months higher than the mean age of lower
’ evel scorers.

Lower level scorers seemed to exhibit a lower level
- of play, of a sensory-motor manipulative nature, giving
responses which appeared to be suggestive of the nature
of tve 7ilay materials‘\ Periods »f gymbolic play behavior
observecd appeared to be fragmentary, largely
.representational in nature and unrelated to one another.
These subjects seemed to show less concehtration on the
play materials and greater subjectivi£y in play than. higher -
level scorers.
| Higher level scorérs geemed to exhibit more symbolic
play and more constructive behavior in building é theme .
Subjects appeared to have greater concentration within pléy.
give more diverse responses gnd plan more objective playl
sequences than lower level scorers.

A number of conclusions are reported and implications

for further study are suggested.
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. CHAPTER I
INTRODUCTION TO THE INVESTIGATION

The path from play to internal processes in
school age - endophasia, association, logical
'memory. abstract thinking (without things, but
in concepts) - is the main path of development;
one who understands this connection understands
the main element in the transition from |
preéchool to‘school age. Vygotsky (cited in

E1'Konin, 1971, p. 230). |

Early childhood.educ* ion in the 1970's has assumed

'new 81gn1f1cance in the fields of education and psychology

as. the period of the most rapld growth 1n a child's
1ntellectual,development. Bloom (1964) concluded *hat oy
about age.-eight, 80% of a child;s general intelligence had .
already developed. Support from Jenseﬁ4(196?) and Hunt
(1961) indicated that the'envirohmental infiuehce‘or’
experience during the early childhood years is vital for
later cognltlve growth ~ The characterlstlc experlence of
children who achieve age-appropriate competence has been
identified by White et al'zl973) as an enriched play
environment where the child freely explofes in a cohstantly.
motivating world and a supportite family. '
Concomitantly, theory shows that children grow along
clearly.defined stages of developmeﬁt (Bruner;1960;
Erikson, 1963; Piaget & Ihheider, 1969; Vygotsky, 1962).

1



Emerging from this knowledge, matched by the research
showing how children learn, and the recognition.that
children are capable of much more than wae previously
thought, is a new emphasis on cognitive development in the
early childhood curriculum, together with a re-evaluation
. of the real goals of education.

In the period from three years to eight years, the-
primary activity of children is play. Numerous writers
(Almy, 1967; .rnaud, 1974; Biber, 1971; Isaacs, 1933;
Sutton-Smith, 1971; Vygotsky, 1966) comment on the natural
‘learning‘which occurs during play. First, play allows the
child to satisfy hls curiosity, then leads him to explore
the world around h1m._ The result of thls exploratlon is
dlscovery, but more importantly, se1f~d;scovery of ‘concepts
which become the;basis of the ch:.1¢': learning. What is
discovered isAdelightedly_repeated, affording the pracfioe
essenfial to any learning process. In effect, Play is the
child;s work;ithe process by which he, as the active
participant, explores his environment. |

v The necessary ingredients which give the child
opportunity for self-inquiry and discovery-would appear
to b. the features which teachers should provide'in early
childhood programs. Accord g‘to Piaget. explained by
Duckworth (1964)

good pedagogy must involve presenting the child
with situations in which he himself experiments

... trying things out to see what ‘happens,



manipulating things, manipulating symbols,

poéing questions and seeking his own answers.

(p. 2)
Suchman (1964) described these ingredients. Firstly, the
lchild needs a problem, or a stimulus, on which he can
focus, one which cénnot be solved easily. Secondly,‘ he
must be given the‘ffeedom'to discover the solution for
himself. Thirdly, to aid the discovery brocess, the
renvironment need;.to be responsive, that is, giving
immediate feedback to his actions. . |

Child's play seems to be a sensible base for this
kind of learning. Almy (1967) agreed when she strongly
" urged that the learhing environment of young children
match the way in which children think. No two children
have the same‘life experieﬁces upon which.fo interpret
'reality. According to Duckworth (1964), Piaget's
'definition of true léarning requires activity by oneself
to fit the new discoveries to one's pre&iéus experience.
This individual nature of the'child's learning is best
provided in an environment where the child can’determine
what sense he makes out’of his world.
» Definite cé&hitive advantages accrue from play
(Arnaud,_1974; Sutton-Smith, 1971), iﬁcluding problem
solving facility. Reseérch in this area however is
‘limited, dealing mostiy‘with the value of sociodramatic
play programs, typically of a long duratidn, upon social

problem solving skills and general_cogﬁitive gains of



disadvantaged children. Little research exists to show
the value of the child's play with specially planned
materials upon problem solving ability requiring a specific
solution. 1In piayingIWith such materials, children will
probably meef many préblems for which they must find an
answer, as well as constantly reorganizing their
understanding of basic physicai concepts. One might ask,
do the dctions of children in play have any bearing upon
the solving of -a task requiring a specific answer, and if
80, what is it in the play that helps children to solve
problemg? It was to thése queStions}that this study was

directed.

Purpose of the Study

In general terms, the purpose of this investigation
was to'gain‘information on the effect of three. prior play
experiencgg upon consequent solving of four noriverbal
mathematiéal problems by‘childrdn in kindergarten, The
main purpqse'of,thesstudy was to observe, record and
categorize in numerical forﬁ, the responses of the
subjects to the problems and then to compare the play -
behavior of children in the experimental play groups The
results were subjected to statistical analy81s to compare
the effects of each of the three’ treatments. The K\
responses to bé'categorized consisted of the subjects’

.

'manipulative actions upon the problem materials and the |

“~

solutions to the prodblems.



Secondly, from the play behavior were sought

characteri§;KCRglements of children's play which might

relate to an ability to solve problems of a specific

nature.
o

The Background to the Study

Nelson and Sawada (1975) developed a Beries of
concrete real-life stimulus materials designed as testing
situations for non;verbal prpblem solving in mathematics.
Using two of these materials, Bourgeois (1976 ) qoted that
a number of distractions seemed to prevent children under
six years of age from obtaining a solution in the problems
he posed. These distractions were, playing with the |
materials, classifying of the objects according to
perceptual qualities, using motoric and affective behaQior
and béing affected by prior responses when attempting to
solve thg problem. The behavior of the subjects during
the problem solving appeared to the researcher to fit thev'
definition of manipulative play. Perhapé a period of time
should be allowed for children to play with the materials
in order to overcome these distractions and solve the
problens. ‘ |

In a‘studyvby Sylva, Bruner and Genova (1976), of
mechanical problem solving, prior play experience led
children to discover the principle by which to solve %he
problem. The characteristic feature of the problem solving

procedure of the play group over other subjects was the



logical growth towards a solution using a simple to complex
sequence. The ability to use sequential activity'in
problem solving might be related tojthe ability of children
to develop a theme as in symbolic or dramatic play.

Perhaps teachers might effectively éﬁide children from one
level of play onto further levels by adding suggestions,

by questioning, by Jjoining in the blay with the child and

by demonstrating how to play.

Definitions

Free Play. All the actions, freely chosen by the sﬁbjects.

after they are invited to interac@i@ith the stimulus

materials.

Augmented Play. Free play,in whiéh an“adult prompts a

child to enlarge on the ways in which he uses the
play materials, through questions, suggestibns or
demonstrations. ' .

Manlpulatlve Play. Sensory -motor actiops upon- the

materials by the subJect. ACthltli <;nclude handllng

of the obJects. exploring their use d appearance,

and classifying the materials in a fa ion which can

be recognized és perceptual in nature, %.g. by color.
~or by family.

"

Symbolic Play. - Play in which the child uses the materials

to represent something elsé during the process of

developing his play as a series of activities around

a common theme.

[\ed



The following definitions referred to the testing sessions
and were taken from the study by Bourgeois (1976 ).

Measurement Division.' A measurement division problem is

one in which the number of subsets is to be
determined when a given set of elements is separated

into equivalent subsets.

Partitive Division. A partitive division problem 'is one in
which the number of elemenfs in each subject is to be
determined when a set of elements is separated into

a given number of equivalent subsets. -

Problem Situation. All aspects of the materials designed

- for the problen.

Problem. A verbal statement about the apparatus reduiring

‘a response from the subject.

Significance of thé Study

Play is being recognized for evidence of its cognitive.
gains for the child. A truly personal learning medium.’ )
children #est through practice iﬁ play, individual concepts{
formed‘as they order their experience intové framework of
reality. In additi;n. personal frdstrations,which form
barriers toVIearning'are:released during play, so that the
child is more able to become absorbed in hig activity.

This study is also significant because ways are

suggested in which teachers may use play as a problem

solvingfdevice in the kindergarten prograd. Further, at.

the same time, teachers may direct children's play towards -



the learning of basic concepts necessary for later symbolic
ledrning.

Further, significance lies in the need for further ’
research in this field, especially in testing out over |
lengthy'periods of time, the value of play upon problem
solving in a number of disciplines, such as mathematics.
Secondly, itrmay‘extend knowledge . of the learhing processes

of children in play.

Limitations of the Study

1. No attempt was made to obtain background information on
the subjects. :

2. The unfamiliar presence of the researcher and the
movements of the videotape equiphent might havé affected:
the performances of the subjecté:

3. During tﬁe taping of the data, the subjects were
_confined to a relatively smail area. -

L. The videotape data of the problem testing sessions was
incomplete because. of a mechanical fault, so scores
and procedures in these sessions were ahalyzedvffom
wvritten records .taken by the reéearchér. | |

5. The behaviors in this sfudy reflected the behaviors of

kindergarten children in the experimental schoo;s‘only '

S

and may not be'generalized to the kindergarten
population.
6. The problems presented to the subjects were task

specific and might not bé_indicafive of the sﬁbjects'



ability in a wider range of mathematical or other

probléms.



CHAPTER II
CONCEPTUAL PRAMEWORK AND REVIEW OF
RELATED LITERATURE

Chapter II is divided into twc main sections. The
. first sectjoﬁ sets out a conceptual framework developed
from research and. theory upon. whlch the study is based.
In thia framework, the value of play in the development

-of problem»solving ability is examined. ’The second
section states the hyﬁotheses which are the focus of-the
study.

@ Ch ld's Representation of Experience

The process of cognlzing one's world is the process
of coming to know and understand that world. Duckworth
(1964) wrote that in Piaget's view ‘

‘an individual comes to'éee the world as coherent,

as structured, to the extent that he acts upon

the world, transforms it, and succeeds in

coordinating'these actions and transformations.

(p. 2).
Problem solving is a cognitive process requiring the child
to drav from a store of past experience in order to solve
a problem. Although the preechool chiid hes intefnalized
- a growing amount of khbwledge; he often lacks the .
symbolic means of representing this knowledge. During-
~the years from infancy to about age seven, play is the

10
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ma jor means at his disposal for both 1nternalizing new
knowledge and representing that knowledge through action.
In addition. through action the child meets and solves a

L

number of problems which occur naturally in his play.

The Growth of Cognition

‘The Role of Experience

The young child's growth in cognition from infancy
occurs through the process of. learning to differentiate,
firstly between himself and his environment, and secondly
between his subjective and objective self (Werner & Kaplan.
1963). This growth in differentlatlon is indicated also
in the growth of the child's concrete thought towards
abstract thought. His initial contact with and learning
about objects in nis world occurs in a secure affective
relationship with his mother, but he is 8oon lured towards
,knowing the social world to which she belongs. He does-
this through action.

In order to understand his world, the child must
,.develop a structure of knowledge about it. Four factors.
in Piaget’ 8 view, propel him towards cognitive development,
social transmiseion. maturation, experience and’ '
equilibration (Piaget, 1964)., of particular importance
to problem solving are the latter two. Two kinds of
experience are identified by Piaget (1966 p. v-vi),
physical experience where the child acts "upon objects in
order to find out something from the obJecte themsgelves, "

}
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and logico-ﬁathematical experience where knowledge is
"derived from the actions which transform the objects
and not from the objects themselvés;“ In the continual
coordination of the child's actions are the roots of
thought and intelligenée. o 5
At the heart of Piaget's theory is.equilibratioh.
the continual self—regﬁlation_of the child of his actions‘
~and his intéfnalized mental opgrations. Two pfocesses.
éssimilation and acéommpdation, work continually to
vachieve equilibrium whenever contradictions occur in the

child's experience. In this way his cognition grows.

The Role of Representation

Manipulative sensory-motor exploration of objects
are fhe first“actions through which the child discovers.
the qualities'and functions of objects. As he reaches g
~new stages 6f development; at the preschool age, his
social world is enlarged and he experiences new desires
which cannot be realistically fulfilled.'UConSeduentlx
he experiences feelings‘of dissatisfactién and when Epe
opportune moment arises.; represents his unfulfilled
desires in play. |

According to Grdss (1974, p;13), representation
"i% “he translation of an experience, ah idea, a feeling
into symbols."‘ In play.’representation ariées from tw@

sources, the child's desire to experience pleasurable

e mm———

situations and his need to make sense of néwléxperiéh_p.
. TN

At thlis stage of his development, because he lacks adpquq}e

, K |
- S N
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language, full symbolic thought is as yet beyond him.
Thus his expression of his wishes and his experience

is achieved through his whole body in action, sensations
and images. To thoee who seek knowledge of the child'é
cognitive growth, these symbolic representations,
barticularly in play, may mirror the internal processing
. of information by the child, or his thinking as he
develops a'structure of knowledge thfough experience..
New ideas which are incorporated into the child's schema
are used by him in his creztion of play situations where
- he experiments and plans. Without realizing if. the
child practises and masters new skills and forms new
concepts in patterning his experience o. the real world,
In. the growth of cegnition. play becomes importaht es
‘the intermediate place between the child's subjective
impressions and the symbolic world (Harfley, “rank &
Goldenson, 1952). |

Play Conditions for Cognitive Growth

14

Representation is facilitated by positive conditions
for coghitiQe growth which exist in play.

Within play, the child experiences both a physical
and psyehological»freedom.' Not only is he "free" to act
within his own bhysical domain which is a miniature .
imitation of an adult world, but in his mind, his choice
of acfipns is unlimited. Right and wrong are non-existent
and all things are possible, although as Vyéotskyv(1966)
wrote, the child's actions will be guided byAinternal
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rules inherent in the play situation. Consequently
fhére exists an openness inlthe Child's mind tqowards new
experiences.‘and new po-si~ilities which result in the
broadening of all his skillé.

Psychologiéally also, he achieves freedom from aduit
cohtrol which»is exerted when he intrudes into the real 
world or oversteps his body and mind’'s "executive
”cépacity” (Erikson, 1963). Guilt feelings, reéulting
from a failure to achieve the expectancies of the adults
in his world, are removed and tension is lessened
Within his play he experiences no traumatic failure which
might prevent him learging. The only constraintg upon |
his actions are environmental or self-imposed.

Another positive aspect of the play environment is
that the child initiates his own activity. In doing 80,
he exhibits a purposeful face towards play. He becomes
decision-maker and soon play-master, and in this p081t10n.
achieves confidence and autonomy (Caplan & Caplan, 1974,
p. 239). By planning his own activity and setting his
own boundariés for acfion. independgnce also grows. Thus,
in educational setfihgs, the teacher who directs the
child's cognitive learning, ensures the voluntary nature
of his pléy by tactful and sensitive intervention.

Play allows for the uniqueness of each child so that
individual learning results (Weininger, 1977). No two

children have identical needs, physically, emotionally or
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mentally, nor the same experience. The play envfronment
allows for individual pace, practice and new motivations,
provided an adult consténtlygensures that new materiais
are present to excite curiosity and provide exploratory
opportunities amid familisr materials. Only the ci..1ld
can decide when he has satisfactorily assimilated
information:and is ready to-attempt ilew conzepts.

To the child, the most importan - thins about his
play is the enjoyment he experlences, and satisfaction-
in hlB ever-increasing capacity to master. his own destiny.
This, together with the freedom he feels within play, |
\results in a bonus which has a major effect on
learning.-particularly in problem»solving. The child
becomes absorbed in his activity as every facet is riveted
in close attention on the task he has set himself. The
result is that he .is able to give "free attention” to an

activity such as problem solv1ng as noted by Sylva et al
" (1976). :

Modes of Behavior in Play

- Sutton-Smith (1972) identified‘"four modes of playful
knowing", imitation, expioration, testing and construction,
which might be called four modes of behavior in play.

Each of these he suggested, is an "epistemological
precursor of the four fold theories of truth:
correspondence, causal, predlctive and coherence;"‘(p. 33).

In the enjoyment of play, using these modes, the child
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transforms hisrexperience and gains greater cognitive
. control of his world.

anh of these modes of behavior -is more complex than
the other and grows’in‘diversity af all stages of
children's play. Therefore they may be regarded as
growing spirally at each new stage of cognitive
development and observable in play.

Imitation

Imitationvis the first indication that the child has
'Belect;vely chosen to copy an action of something, or to
model ezperson in piay He has reached a stage where he
is ready to borrow and elaborate new ideas. His imitative'
response is notable for/the sensory-motor actions which
are repeated until they are internalized. Thus imitation
is the bridging of the gap between the perceived unknown
.and the cognized known, because now the ohild uses a
deliberate acfion to represent new knowledge. However,
before he achieves cognitive control, fufther modes of

behavior must expand his use of the new knowledge.

Exploration

The second mode of behavior results from an innate
sense of curiosity. which leads the chlld towards new
discoveries. This is exploration. Although acknowledged
by writers as preceding play (Hutt, 1971; Piaget, 1962),
the position taken in this study is that of a playful mode
of behavior. A step further oognitively than imitating
what is pepceived exploration is a furthep way the child
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gathers sensory d&ta about himself, dbjects and the people
in his worlh. and discovers the functional characteristics
of opjects. During his explorations, he learns that he
canfcause some events to happen and that the existence of
dbjects is constant. A great number of referents aré
incorporated into the child's schema’ during this mode
of behavior, ready to be transferred to new situations in
play or problemlsolving. Hutt (1971).notéd that once
the child's curiosity is satisfied, he'ceases to explore
and incorporates the explored oﬁjects into play situations.
Testing |
In the festing_que of behavior, the child integrates
new knowledge with familiar experience, then subjects the
explored objécts to testing. To do this requires the
child-to anticipate a path of action and then to try it
out. If his hypothesis fails. he is faced with a problem
as to successive action. Because his whole body is
absorbed in the play, the probability exists that he will
find a éolution rather than abandon his testing. ' Failure
may not daunt him becaﬁse the environment is feacting
vagainsf his imposed actions upon it, not agéinst his
person. Success in'solving a probleﬁ comes'from an
alternate hypothesis beirfg formed and alternative action
taken. Therefore, in instructional play settings, .before
the child can aétually formulaté and test hypotheses, he
needs time to become familiar with the play sitﬁation

and as Dienes (1963) noted, to "fiddle around”, explore
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the properties of his setting. The testing mode of
behavior acts upon knowledge gained from the prior
experience of imitation and- exploration.

Construction

The most advanced'cognitiﬁe mode of behavior in
play is construction, where the child creates and
- recreates his own experience in a coherent orderly
fashion within a setting.he constructs himself. Sutton-
- Smith (1972) commented that the external world i;
replaced by "another set" where the child can control
his actions. 1Imagination is allowed full rein. In »
construction, the child ratterns and organizes previously
random natured representations (Gross, 1974) and
establishes relationships between things and people
through the play setting. In'nastering the setting,
the process of construction actlvely furthers the
.differentiation process towards obJective thinking and
cognitive control. 1In construction, all other modes

of behavior are integrated. ,

- Stages of Play iff Preschool Children

Play is recognized as having cognitive'stages which
are universally aecepted by writers; ’Perhapsﬁthe most
extensive analysis of these play stages has been described
by Piaget (1962), who ieentified three stages of play
corresponding to three stages of developing'intelligenee.

sensory-motor, representational and reflective. These
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stages are practice games, occurring durihg the first
two years, symbolic games which appear during the
second year gnd last until approximately seven years,
and games with rules, which appear about seven and
continue throughout life.

In the relationship of play .to intelligence, Piaget
regarded play at the sensory-motor stage of intelligence
as more assimilative than accommodative in ﬁature. which
means that new information received in play of this kind
might not be accommbdatéd to the chiid's_alregdy existing
schéma. Oniy when he deliberately teéted out his actions
with new objects in constructed.representations. might
new information be adapted to his Eognitive structure.

As the child progressed through the play stages, Piaget
noted that his agssimilative actions in play were more and
more édépted to reality and formed the child's mode of

- thought. | ,

'Iq this study, the two stages identified by Piaget
which occur dufing the eafly childhood years. have been

" broken into two further substages, recognized by other
writers (Smllansky. 1968; Sutton-Smith, 1971;

Therrien, 1977).  Their characterlstips are as follows:

Practice Play

Sensory-motor play

The child explores the objects and/peoﬁle in his
world, using all his senses. His behavior is

characterized by repetition and actions in which he
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explores what the object will do.

Manipulative play

Further sensory properties are discqveréd as the
child explores what he can do witﬁ.the objects.
He starts to teét things out in his piay and invent
new combinations of objects as in building blocks,
or threwing and rolling balls.

:NEES.LE_E ks o

Representational or role play

Dur 2 {1e second year of his life, the child

stari. to substitute one object for another in

h.s play or begins to represent himself as another
person. Imaginétion becomes important as he indulges
in play which is "Jjust pretend.”

Dramatic or thematic play

Representational pléy grows in complexity within

both céntent and symbolism. The child will construct

whole scenes and events, unified by a continuing theme

which may constantly change as new ideas are combined

with old ones. ) |

During the Précticé Play stage, the imitation,
exploration and testing modes of behavior commonly occur
and grow more complex as the child de#elops; At the
Symbolic Play stage, these modes of behavior are
incorporated into ﬁ@e construction mode which elaborates
events, fo;es and themes. |

Piagef (1962) noted that from four to seven,
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imaginative symbolic play in which the child's égo is

expanded, started to decline and became mofe adapted to.
reality as the chilg'q\expandihg social world satisfied
emotional nee@s.' Three new characteristics prevailed in
later sxmbolic play, an orderliness in construction, an
exact imitation of reality and collective symboiism/wherg
roles were constantly differentiated and adjusted. Games,
still containing symbolic sequences, grew towards
intelligent adaptation as in solving problems.

In the growth of cognitive abilities which have a
direct bearing on the child's problem solving abilities,
' Piaget's theory has important implications forithis,studj.
Children who havg experienced more symbolic play'méy have
had more‘opportunity to develop socially and emdfionally
and may see reality more objéctively. Secondly, in
symbolic play, cdnstruction is the primary mode of behavior.
vThe child is putting all his informatiﬁn together in a -
variety of ways. His gr.wing schema propel him to
higher cognitive levels where he may successfﬁlly attempt
cognitiveAprocesses such as problem solving. Apparently
symbolic play is one way'thc child gains the basicfconcrefe
thinking upon wﬁich later symbolic thought is built.

One of the purposes of this study was to test this
'theofy by eiamining the characteristics of the piay
| bghavior of children who exhibit successful pfoblem solving.

' .
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The Relationship of Play to Problem Solving

Four definite relationships between play and problem
solving ability form the conceptual framework of this
study. . ' ,

Firstly. the'child ;hO'vieWs problem solving as a
process rather than an end product is able to identify
courses of action, often of an individual nature, in
solving problems varying in scope and complexity. Play
is advanced as the child's ideal Pprocess learning medium

Secondly. the right course of action to take in any
problem is a difficult decision for children to make. A
.carrect decision for a problem results from a store of
experience In this study, a,possible double advantage
of play is seen in an increase of the child's.knoyledge
structure in activity, and a greater -opportunity to
practise combinations of responses in a multipurpose
‘setting. |

Thirdly, play is a stepping stone in the growth of
abstract thinking as well as the ability to deal with
increasing abstraction within the problem solving
situation. | | |

The fourth relationship of play to problem solving
‘ lies in the specific'nature of the Play setting.t In
4order to select é correct path of action, the child is
required to view the problem in an objective manner.

/\/
Perhaps the tendency of ch’’"dren to indulge freely in

-imagination by. adopting an .. f" attitude in their play,
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directly enables ‘them to literally take another point of
view. Ae\a.result. the child is able to dispense for a
while with his ﬁefeoﬁal feelings and makeva more
objective decision than he might oeteide"of the play

setting.
Research indicates that the play which is specifically"

related to problem solving is‘symbolic. that is, play
where the child transforms an object or himselt to-
represent another‘objeet or.person. An essential
component of this tjpe of play is representation through
make-believe, which at a more edvanced level, often
includes construction of a theme or unifying idea. In
this study, the growth of problem solving is seen as

directly associated with symbolic play.

Play as a Medium for Problem Solving

Bingham (1958) wrote about problem solving.

Children must feel free to test their abilities,

to expiore; expe}i;ent and‘explain their 1deas.

They need to feel comfortable in failing. then

reaeeessing.‘reinterprefing and trying again.

) (p. 10),

An examination}prthe features of such a problem solving
environment reveals many similarities to a self-selected
. play situation. These qualities include a variety of
experiences which give the child opportunity for testing,

self—discovery. planning, creating new experience as well -
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as representing familiar experience, and above all,

b

tolerance for the expression of feelings and opportunify
to experience failure without guilt. 1In such a problem
solving milieu, the child. can try out responses through
the four modes of playful behavior. | |
Play is a multlpurpose medium where the child
experiences and relives reality‘witﬁ all its conflicts
or problems. Because problem solving is also a
multipurpose activity, ample problém solving opportunities
~exist in the play\ Nf prime importanbe 1nvtheir
relgtionship, is tha- play "acts as an eﬁergizef and
.organizer of cognitliv. learning....“}(Arnaud,-197h. p. 5).
Pleasurable enjoyment in play motivates the'chiid towards
action, ana because he formulates his own goals, he is
more likely to. find ways to sblVe problems which occur.
No one méthbd can satisfactorily be taught to
adv#nde pf;bleﬁ solving skills, because problems vary in
brtheirv"scope. gublety, complexity and duration” aslwell
| ag in nature. Bingham (1958..p, 10) howevever, saw three
essenfial characteristics in most problems.
1. The. individual has a goal.mdre or less clearly
in mind: N | _
2. The individual's path to the goal is blocked in
| some way. 4 '
.~ 3. The individual feels an-inward tension which
spurs him toward attainment of the goal.

Achievihg a solution she considered,finvolved every part
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of the child. "needs and purposes, values, beliefs, skllls.
habits and attitudes” in order to combine "reflective
thinking and synchronization of the intellect. emotion,
will and action.” (Bingham, 1958, p. 10). Thus, the
preschool child who in play is using every sense, his
affect, his intellect, and phyeical attributes, is operating
in optimum learning conditions for problem solving.
Optimum cognitive growth 1is possible then in the play
environment. |

Although problemvsolvingvreeults in a final product,
the solution, the“ability to eolfe problems is a comhlex
integration of meny'cognitive orocesses. Availaole-to
~the child in play are»"observing. comparing, classifying, \\_\\
'ordering. interpreting. summarizing, and_imagining.“ | -
(Moffitt, 19?4,.p. 45), all of which are practised within.
the four ber - >ral modes evident in play. ‘However,
: various forces, aftifudes. past experience and:perception
~affect an individual's skill in using these processes.
vOne might speculate that the more play experience
available to the child. ‘the less disturbing feelings are
unresolved, and the more concentrafioh is available for
cognitive learning. Consequently the child gains more
problem solving experience from which to develop complex
and abstract concepts

If the play environment is an ideal learning medium
for problem solving. educators may be able to direct the
energy which is released through play towards the
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development of specific cognitive skills and concepts.
. Educators have strongly urged that problem solving using
concrete real-life situations is an importanf activity in
developing basic concepts fqr later symbolic subjects
such as mathematics or language (Almy, 1967; Dienes, 1964,
Nelson & Sawsds. 1975;v5uchman. 1964). Such real-life
- s8ituations are possisle in play where a distinction may :
be made between two forms of play ésvironments whish may
be used. The first is child- inltlated. stemming from |
personal imaginative interests, and the second is a
"prepared learning environment” where the action, though
pfescribed by an adult, is always initiated by the child
(Almy, 1967). A matching of child asilities and a
challenée in the environment, motivate the child to play.
For educstors, a’deliberate structuring of the play
medium may allow greater facility for problem s01ving
infervention. ‘Therefore, in this'study. the play
environment will consist sffa structured simulation of -
two»real-life situations.
Research |

‘ Research relating play and problem solving is meager,
and all studies have been concerned with an instructional
play sstting ‘

Hartshorn and Brantley (1973), over an eleven week;

. period, condscted a’ dramatic play program with ssspnd and
third grade students} using problem solving skills.stpring
that period, children dramatized social studies-incidsn¥s4
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and incorporu.z¢ - . into other subject areas. The
writers noted improved problem solving skills among tr
subjects who also manifested more willingness to accep.
Lresponsibiiity for their decisions than the control
subjects. |

Rosen (1974) also noted improvements in problem
solving among groups of disadvantaged kindergarten
subjects after a 40 day dramatic play.program involving
role-taking skills. Of particular note was the increased
productivity within the group. Perhaps in play, increased
activity was related to‘more effective problem solving.

Using a specific problem test, Hickey (1972)‘examined
the relationship of different play experience on problem
solving ability of sixth grade chiidren. Free play helped
children achieve a faster solution than directed piay of a
elected desigh. play observation or no play. Directed

1y in Hickey's stucy appeared to be direct instruction
v+ather than augmented play as in this study.

Sylva, Bruner and Genova (1976) studied the effect of
three prior experiences on the,solving of a mechanical
problem. Free play proved aéheffective as the observe
- principle group in solving the problem. and both groups
were significantly superior to the no treatment group.
However. significant differences were noticed by the writers
in the process used in problem solv1ng. In approaching
the task, the play group were more eager to begin, showed

more concentration during the problem solving and
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proceeded more often along a simple to complex continuum
than the observe principle group, which included more |
immediate solvers. In addition. a greater number of
subjects in the play group were olassified as learners
during the problem solving by virtue'of\growth from a
lower to higher ‘judged method of solving the problem.
with continued play experience, children in the play group
may have been more succesdful in solving'nore complex
problems than the observe principle group. Play had,
in effect, helped children to learn a process by which
they might gsolve the problem. The advantage was that the

subjects learned to solve the problem for themselves.

Divergent Thinking.

The capacity to change one's mind towards considering
alter~1tiie ways for action, to think divergently, is a )
featu. . of successful problem solving. Biber (1971) noted
that it involved changing the organization or arrangement
oof things, andiimpliesnthat the child has a store of
‘alfernate thought responses upon which to draw.v

Play directly increases the variety of responses at
the child's disposal (Dansky & Silverman, 1976; Sutton-
”smith. 1971). During gsensory-motor manipulation and -
exploration of objeote; children discover numerous
properties of those objects which they internalize~through '
their action with them. Their schema is enlarged to

include these new responses. Later, as the child 7
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constructs,more complex play themes, he tries out the
objects with combinations of other objects and within
situations, increasing his ass. iational responses
related to the objects. Hisjimggination also uses the
prior knowledge ;nd postulates new responses. Thus, when
faced with problems in play or elsewhere.\the child has
internalized a divergent number of requhses from which
he may dfaw.

Dissonance in the pathway of a goél is at the core of
a problem. Qith fear of failure no longer a distraction in
the play setting, the child will possibly consider another
pathway, thus changing the relationship to his already
formed view of thé world (Ellis, 1972). 1In the preschool |
child, a changed direction doer 10t just result from his
ability to retrieve thé right .. ought response from his
schema. He does not achieve divergency by just- thinking.
A new alternative action path is suggestéd by his sensory-
motor manipulations during fhe vlay. He aeterminedly,
continues acting along a blocked pathway until it
becomes apparent that this wili not work. Thenf'something'
in his actions as they fumble in piay.relicits an -
impressionlfrom his schema'and directs his thinking
| toWards another response. His théught springs from his
actions (Almy, 1967; Sutton-Smith, 1972).

In problems‘requiring specific anéwers, a soiution ’
is obtained, not through divergent thiqking.'but”,
convergent thinking. However, convergent thinking requires
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one to selectively choose é éolution from a variety of
possibilities, that is, to have a fluency of reéponses
available to him. QBecause fluency of response is
related in parallel fashion to flﬁency in language
response, we may draw upon tge research which indiéatés
that children achieve.a fluency in language before any
control is evident, and apply it to play responses
(Vygotsky, 1962). FPor the child to think and act
convergently in play; ﬁe must first ha?e begun to think
. and act divergently. In this study., children who are
abie tovthink convergently and achieve a specific
Solution. may be children whovhave'achiéved a greater
number of uses of objects within their play.
Résearch" | | |

Sutton-Smith (1971) hypothesizéd that the child with
a‘largevrepértoire of responses towards things, wquld have
mor; redponses.which could be combined withlnevalay
situations and increase the number of,pombinatoriél
responses pdssible. H; found.that children were able ‘to
produce far more responseé for those éoys with which they
had played'more, than fof toys which in play, they had
used less. Hg postulated that these ghildren were far
more likgly to ﬁake an adaptive uSg of the play responses
when the situation demahded{ , | ‘

,-Dansky and Silverman (;976) investigated Sutton-Smith's

assumption with 90 nursery school children, dividing them
vrandomly into three grbﬁps. ‘One group played wifh a set
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of objects for ten minutes, a second group 1mitated the
behavior of the experimenter in four tasks and a control
group undertook & neutral experience, coloring. Using
the four experimental objects, children were tested on an
alternate-uges test. In all four tasks. the play &€roup
gave a significantly greater number of non-sgtandard
responses. Thesge responses were of a more imaginative
nature. Yet descriptive of the Physical Properties of
the objects.

To .answer the question of why the play group produced
more imaginative responses, one must focus on the_actions‘
of .the subjects. Whereas the children in the play group
concentrated a unity of energy and attention upon their
actions, the imitation €roup was required to focus on the.
imitated sequence. Neither the motive to act, nor the
direction taken, was decided by them A difference lay
also in the proceseing of the 1nformation gained during the
experiment. Both groups assimilated the 1nformation from
activity, but the play group moreover, was self-regulating
~ that information to fit existing body schema " Now the
combination of old and new knowledge 1ncreased the
responsee Apparently. the child who is given the freedom
to play will come to know about his world to a greater
degree. |

Divergent thinking and originality are indicators of
_creativ1ty (Lieberman, 1965). but does creativity bear a

direct relationehip to problem 8olving ability? Research
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by Torrance and Fortson (1968) and Torrance (1972)
suggested that preschool prograns fostering_d creative
enviroﬁhgnt with an emphasis on problem solving and the
dévelopment of fluency of ideas, are superior to hore'
traditional programs in the growth of creative skills
and - question asking skills, but the writers fail to
describe the creative environment.

Could a planned play program fbgter skills related
to Creafifity? Feitelson and Ross (1973) conducted a -
ten week play program using deliberate adult interventiori
to increasg,the thematiq content of/childrenfs play, then
tested the growth of their subjectslin conventional |
cregtivity tests. They noted that where children used
more thematic play, there was improved inventiveneés and
‘less dependence on the provided toys. Sbecific
impfovement.was shown also in measures of exploration,
‘innovation and originality.

Deliberate intervention in children's play may
‘increase both the symbolic content and divérgent thinking.
In this‘étudy theh, the advantage of play with teacher

intervention will be tested as well as free play. :

Abstract Thinking
In preschool childpen’s p;ay; Stone and Church\(1957)
found a trend towardsysuatained planning of écti?ity in’
play as the child'shOyed-an increasing independence from:
the perceptual stimuli within the,play enviropment and
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acéions in play became separated from their concrete

- content. This natural growth towards abstraction of
‘thought in children's play can be used to advance more
complex problem solving of an abstract nature.

While action in play serves to aid the abstraction
process of thought; it cannot entirely be separated from
language and its role in the abstraction process.

Vygotsky (1962) wfote

The process of cognitive deveibpment'is at

ieast partly a‘process of learning a language.

Each languagé makes its unique distinctions

and ofganizations of reality. Hence ianguage

both reqdrds and channels modes of thihﬁing. |

| - (p. 177).
To the Soviet psychologists, El'Konin (1971) and Vygotsky'
(1966), symbolic piay was the vifal'link in the abstraction
of meaning or thought. In playA"the,child operates with
meanings that are divorced from things, and their
activities, but operates with them in relation to some
real aétivity and some Other‘real thing.” (El1'Konin,
1971, p. 230). The explicit emergence of abstract
thinking in play has been explained by Vygotsky (1966).
The initial fusion‘of word and object.is.lessaned and he‘
begins to focus on the meaning rather than the objgct.
Soon he begins to act independently of the object, through

the use of a representational object. However, the
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representatioﬁal object is ndt yet a symbol, for'its}
choice is based on its physical resemblanée to the objeét
it represents. What it has become 'is a "pivot", where
‘the meaning of the original objéct has undergone a |
separation from the object itself. Full symboliém
exists Qhen the child chooses any object to fulfill the
function of the first object. In the same manner, action
and meaning underéo separation until the child uses a’ |
gestgre as a demonstration of the action of an object.
In Vygotsky's view then, s&mbolic play is the liﬁk betwéen’
concrete and abstract‘fhought. |

| The problemg used in this study are to be solved using
concrete materials, but fequire children to understénd
certain abstract concepts. It is h&pothesizéd that
children who indulge in symbolic play will experiencevno
.difficulty'in coping with these abstract concepts.
Reseérch'_ Yo :

Little reseérch has been done to show how play

affects'thought abstréc;ion. Several studies however,
indicate}that,increased symbolic play corfelates with an
inéréésed language growth. .Lovihger (1974) conducfed é
twenty five week infer#éntion program of one hour daily -
in dramatic play with disadvantaged children. Inéreased
flexibility in the plﬁy of these children also produced
an increase in language use and ability on cognitive
measures. Smilansky (1968)Anoted ﬁlso the increased

" language ability of disad#antaged children after a lengthy
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dramatic‘play intervention program.

Luria and Yudovich.(19?1) reported in their twins
8tudy that increased differentiation within play
”;oincided with increased differentiation withirf language.
Support seems clear for the play medium as a developmental
ground for abstract thinking needed in successful'problem

'solving}

The "As If" Role of Imagination

{

As the child grows in his ability to select a suitable
course of action and solve problems. he becomes more adept
at differentiating himself from situational constraints:
In the view of Sutton-Smith (1971), this results from the
deliberate adoption of an "as if" attitude towarde play |
objects and events, and is related to the ability to adopt
representational categories at a higher conceptual level.

In symbolic play, the child imagines things about
. objects andvthen tests them out by constructing situations
to represent those things As the onlooker, he is better
able to decenter himself and see a point of view
"other than his own. Purther. the "as if" adoption also
occurs in role play where the child takes on the identity
of another person. He literally steps outside of himself
and becomes ‘another perBOn in imagination.

By adopting a role, the child also adopte the rules
inherent in the role. 80 that he is constrained to act in
a certain way (El’'Konin, 1971; Vygotsky. 1966) As a
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result, he is able to selectively ignore certain things
in play because he withdraws froﬁ his own bersonal
feelings. The factor thch enables him to éonsgrve-the
“as 1f" attitude in play may be the same factor which
eventually enébles hiﬁ to conserve class identities,
beCauselhe is able to separate himsgelf from the immediate
environment to consider things as:they really are (Suttdn-
Sﬁith. 1971). Perhaps he is thus one further step along
the differentiation process towards abstract thinking.’

In imagining a settihg or role; the child must draw
”froh his_experience. anticipate a likely course of action
on the basis &f thislknowledge and then plan and copstruct
the components. Adoption of an "as if" role therefore, is
:related“fo the use of inergént thinking and an alternative
responses repertoire. Syﬁbolic blay. using the "as if"
attitude of imagination may multiply the diversity and
‘complexity of responses gaiﬂ;d thrbugh hanipﬁlative play.
Research | '

In disadvantaged Israeli children's piay. Smil;nSky
(1968) reported play behavior which was fragmented,
repetitious and consisted of .numbers of unrelated
ekperiénces. In é deliberate. intervention program,
children were encouraged to adopt more roles and develop
a continuing theme within their play. The results
indicated an ihcrease in the type of play which could be
c#lle& dramatic or symbolic, more role'taking and more

fluent language responses. Roéen‘(19?b) also reportéd
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greater role taking ability ahong subjects in her study.
An iﬁcrease in role taking is related to an ability to
adopt an "as if" attitude in play. It is bostulated-that
this will result in the greater ability of children to
solve problems.

The indication that symbolic play is instrumental in
problem solving ability, has led to the question of
whether symbolic of dramatic play is a developmental stege.
Research by Smilansky (1968) indicated that dramatic play,
especially of a social natufe. did not occur among
disadvaniaged Israeli children as a developmental stage,

a finding refuted by Eifermann (1971) whose observations :
indicdted that disadvantaged children do indulge in
symbolic play, but at a later age than privileged chlldren;

In view of Eifermann's evidénce, Sutton-Smith (19?1) |
wrote '

This raises the question ﬁhether %here may‘be some
- critical interdependencies between thevfime at

which)imaginative activity is most abundant and

its'availability for the'development of abstract
processes (p. 219) '
Further, he suggeeted that the emergence of symbolic play
'at a later age may predominate at a time when the child
needs freedom from his imagination to concentrate on
higher creative responses required ip school, as in arith-
metic or reedihg. He conjectured that those children

who have reeoived the "as if" role earlier, would now
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be free to apply their'imaginative capacities to more

abgtract contexts. A strong argument eiists then, for

~,

the inclusion of symbolic play within preschool

environments v

Summary

A summary of the main points drawn from the literature

relate’ to this study, and on which is based the conceptual

framework, can be stated in the following point form.

1.

The’young child represents his experience in his play
and his play behavior may reveal evidence of hr he
thinks. |
In play are conditions which facilitate cognitive
growth in the preschool child.

Four cognitive aodes of behavior by which the child,
comes to know'his world may be identified within play.
These are imitation, exploration. testing and |
constructlon.

Research indicates that the type of play most often

- related to the growth of pfocesses occurring in problem

solving is symbolic play.'
One may conceptualize four . definite relationships

betwéEn this type of play and'problem solving ability.

' (a) HMMay is the ideal educational environment in

which to develop-problem solving ability because
the features of the idéeal problem solving B
environment are those of the ideal play

environment. -
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(b) Play enables children to build a store of
responses upon which to aw in cognitive

LS

activities, such as problem solving.
(c) Play leads to the development of ;Latra%t
| ﬁhinkingwwhich is needed in probleh éolying.
(d) The ability of children tovadopt an "as if"
stance in imaginative play, enables themto
see another point of view in problem solvihg.
/

Research Hypotheses

The purpose of the study was to examine the effect
of prior play experience upon the ability of kindergarten
children in prqblém‘solving. |

In presenting the hypotheses of this study,-the
general research hypotheses, base§;on the expectafions

arising from the literature are stated first. = FPollowing
each research hypothesis is a speéific experimental
'-hypothesis'stated/in conventional null form. The final
statements are some further questions arising from the *

~theory and research base which might be asked.

Research Hypbtheéis

Pfior play experience increases children's ability
to sol#e problems'réquiring a specific answer. 7
Experiméntal prothesis' |
Hol' There is no significant diffqrence aﬁong the three
expérimeﬁtal groups on sol?ing each of the test
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problems.

ra

Research Hypothesis

Prior play experience will result in a reduction of
the time taken by the subjects to solve the test problems.

Experimental Hypothesis

Ho There is no significant difference in the cimes taken
by each of the three experimental groups in solving
the test problems. o

Reéearch‘Hypothesis

Since the test problems caﬁlbe solved using. the same
process, division, and are considered to be equal in the
level of difficulty, a high correlation should exist
between sﬁbjecfs' scores on each of the test problems.

In addition, a higﬁ correlation is expected between the
timés taken in solving each of the pairs of test problems
which require the use of the same skill. A third |
correlation may be expected between subjects® scorés

and the times they take to solve the problems.

'Experimental Hypotheses

H03x There are no significant correlations between scores

on any two division problems.
Ho,: There are no significant correlations between the

times taken to solve any two of the division problems.

Ho There aré no significant correlations between

5!
subjects' scores on each of the four test problems

and the time they take to solve them.
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Research Hypothesis Sy

The research literature provides a basis for
suspecting that subjects' ability to solve problems is
directly related to differences in thelschool pPrograms.
In addition, differences.petﬁeen the time of day of each
kindergarten class and thgkprder of completing each pair

of test problems may exist.

Experimental Hypotheses

Hog: There is no significant differénce between tréatments
when school is used as a blocking variable across
the eight dependent variables.
Ho There is no significant difference between treatments
4when kindergarten starting time is used as a :

blocking variable across the eight dependenf

variables’

H08: There is no significant differerice between treatments
when order of presentation of the problems is used
as a blocking variable across the eight dependent

variables.
. - .

Research Questions

The theoretical and research literature‘ﬁrOVides'a
.basis for éuspecting that the level of play reaéhed by
the childvis directly related to problemisolving abilify.
The following questions may be considered also in this
study. ' ' . | -

1. ;oes a relationship exist between the 'level of play
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exhibited by subjeéts and tﬁeir ability to solve
problems?

If such a relationship exists, what are the featurés
of the{blay behavior of those who are successful

solvers and those who experience least success?



i CHAPTER III
RESEARCH PROCEDURES

This chapter describes the research design selected
to examine the research hypotheses stated at the end.of
Chapter II, then discusses the procedures used tqyrecord
the data, the eategories generafed from the testing |

sessions and the statistical procedures undertaken during

the analysis.

‘Summary of the Research Design

Two of the real-life stimulus materials designed by
Nelson and Sawada (1975) were used both as play materials
‘and as problem testing situations. These materials were
Animal Groups and Cargo Groups (see Appendix A for
protocois of theee materials). Forty-five sﬁbjects'from
two schools were divided into three experimental groupe.
Treatment Groups I, II, and III, each of which received
a different prior play experience before the testing
session. For .this thesis, these gfoups will be 1abeiled
vControlvGroup. Free Play Group, and Augmented Play Group.
Four division preblems pertaining to these stimulus
materials, identical to those used by Bourgeois (19?6);'
werevpresenfed individually to each subject. The Control
Croup.was tested on the problems during th; first week of
the experiment. During_the second and‘third weeks of the

study;'both play groups, the Free Play Group and the

43



Augmented Play Group, individually participated in
fifteen minutes play with the stimulus materials on each
of the first three days of the week, Testing. on the
division problems for these two groups took place on the
foupxg and fifth days of the week. The researcher
conducted the expefiment at one school during the second
week and at the other scﬁodl dﬁring the third week.

| In order to fest the reséarqh hypotheses yet% generafe
open-ended information aboﬁt children's play, & recording
method was required which could capturé all the intricate
details of children's play and record aCcurate times, while
freeing the researcher to concentrate on adﬁinistrative
requirements. Therefore it was decided to record
behaviqrs of thé subjects during all play and testing
sessipns 6n 3/4" black and white videdcassette tape. In
addition, during the testing pefiods, the researcher
recorded in writing, the procedures used by.the subjects
to solve the problems and the solu+- 15 obtﬁined (see
Appendix B for the recording method used). This
additional measurevwas,decided upon, firstly as another
source of information should there be téping‘difficulties;_
and secondly, as a méané of reéording the specific
animal arfangements useduby subjects'for the Animal Grdups
probléms'and the color arrangements forvéﬁg‘Cargo Groups
problems. |

The Pilot Study

A pilot study was carfied out with several children
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at a private kindergarten prior to the study in order to
refine the following experimental measures.

1. The adequacy of the original time allowance of
ten minutes for the play sessions. d

2. The time requirements for the testing sessions.

3. The room arrangement for the materials and the
v1deotape apparatus. N

4. Videotape procedures, such as 'lighting, voice
production, and difficulties the researcher might
experience in operating the complete research singlef
handed.

S.  The procedure for the suggestions for the
Augmented Play “roup.

6. The response of the subjects to the testing
sltuation.4 | v

7. The'feasibility‘of individual play sessions.

The kindergarten program of this school was self-
seiective, with many opportunities for play. Children
indulged in much dramatic play,'especially of a social
nature, witn their playmates.i It became apparenf that,
for these children, individual play sessions produced»
abnormal responses which disappeared when two children
‘were permitted to play w1th the materials. Clearly,
individual play sessions would not be satisfactory for
. child;en used to sociodramatic play. However, it was
hypothesized that children within a public school system

would eihibit less play experience and less social
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interaction than children whose parents'had specifically
chosen the private program in preference to the public one.
Before changing'procedures, a second pilot study should
be conducted with public school subjects.

| The presence of the videotape equipment in the room
did not appear to disturb the subjects unnecessarily but -
several other measures were refined and tested in a

further Pilot study. | )

The second pilot study used children of gsimilar
background to the experimental subjects. Five first grade
children were selected from one of the test schools . Pirst
grade chlldren were chosen because they had experlenced no
school contact with the klndergarten class and operated

sgaaefxwithin different school hours. In this second study, a
larger room was available and play materials were placed
on the floor,on a large mat. Both child and researcher
wore a microphone with a five foot long trailihg cofd
around the neck. These new measures proved satlsfactory
" and were adopted in the study
The Sample

| Subjects in the samﬁle were-45'children from four
kindergarten classes, both the morning and.afternoon
classes from two schools in the Edmonton Public Schools
System. Ages of the subjects ranged from 5. 2 years to 6.6
years with a mean age of 5. 28 years .for School 1 and 5.58

years for School 2. Because children were to be

videotaped, parents,were invited .to consent to their
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child's inclusion ingthe research project. Affirmative
responses from each of the four classes numbered 15, 18
(one of whom was excluded from the random selection
because of behavior problems). 19 and 17. 1In order to
select 15 children for each group from the four classes.
a random sample of 12 children was taken from each of -
three of the classes and randomly assigned to the three
treatment groups.A From the fourth class. an afternoon
class, a random sample of 9 children was selected and
randomly assigned to the three treatment groups. Thus
~in three of the four kindergarten classes, four children
~ were assigned to-each of the three groups, and in the
fourth, three children were assigned to each of the three
groups. | :

The Setting

Each;biece of apparatﬁs was placed on the flgor on a
large mat, diagonally faelng inwards to the camera, but at
‘opposing angles to each other. The stimulus materlals
were placed so that children had ‘ease of movement from
one game to the other at the‘sides and at the far end from
- the camera. |

Both play»and testing sessions were conducted in the
infirmary at the first sehoolfand in one shelter room at
the second school. One play session at the second school”
was: conducted in the infirmary because a school activity
took place in the shelter room.

A Sony 3/%” videocassette . tape recorder and a Sony
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video camera were'used:to record the behaviors of the
subjects. The camera was placed so fhat the outer corners
of the stimulus materials and the camera‘farmed the three
vertices of an imaginary triangle. In order to achieve
maximum voice production, each subject and the researcher
wore a microphone with a five foot iong trailingvcord
-around the neck."Voice production proved to be at a high
level with very few of the subjects' words being lnaudlble
The management of the cord was easily achieved by the
subJects and did not appear to dlstract them in their
activity. |

Preparation of the Subjects

During the week prior to the start of the experiment,
the researcher spent a total of two hours in each
kindergarten class .over two days. Durlng this time, she
interacted with children during thelr normal routine,
famlliarlzing herself with names and engaging in
conversation with children concerning their activ1t1es
.Children were informed by their teachers that some of them
would be chosen_to play with the researcher and»her |
.special toys during the”foliowing Qeeks. Anart from this,
te?chers did noé discuss the experiment with the children
during the sfudy.

The Play Sessions

During each kindergarten session, the four children
in the Free Play Group came to “the playroom individually
for’ approximately 15 minutes each, followed by the four
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children in the Augmented Play Gfoup.

On the first day, the children were shown fhe
videotape and the researchef explained thefcamefa's
function and the materials. The subjects were told, "You
may play with these games énd do whatever you like with
them.” Children were réquestéd to wear a microphone
. around the neck as did the reseafcher. and each subject
was requested to moyé from one-game to the other away
froﬁ the c;mera 80 he or she would not block the camera's
view of the game. | ‘

At the end of each play session, each child was
asked to help pack up the play materiald ready for the
next child. This became an automatic activity after the
first play session. -

Interventlon in the Augmented Play Group

During the Augmenéed Play Group sessions, the
researcher was guided_by the activity chosen by the
subject in augmenting fhe play. ‘If a child ﬁas uncertain-
and did not willingly take an active rule in the pléy.‘the
" researcher knelt on the floor and suggested éome'activify‘
which might commeﬁce the piay. Where,childqgn were active
in initiating play, the researcher sat at the side.
Intervention used inciuded adding suggestiéns, asking
qﬁestidhs or joining in-the play. Generally the
;researcher encouraged the devélopment of a theme within
-the play, and included, where possible, concéptual task

suggestions such as classification, ordering and counting.



50

When smali prdbierﬂ occurred during the play, the
researcher questioned children as to how they would solve
them gnd encouraged divergency of thought byjoffering
alternative sﬁggestions; At all times,’suggestions wefe

offered in such a way as to leave the decisions to thé

subject.

~ The Testlng Sessions

During the testing session, the two stimulus '

. materials were set up on one large low table and the
camera directed towards the apparatus in use at that
particular time. | ,

From the pilot study, it was ascertained that each
child might reqﬁire more than the 15 minutes allowed for
the play sessions, so testing sessions occupied tﬁo days -
‘of the week. During the first week, the Control Group
from the first school was tested on one day and the
Control Group_from‘thé second school tested én the
following day.’

Half of the subJects in the play groups were tested
on each of the two testing days, one Free Play subJect.
followed by one Augmented Play subJect, both being
presented with the problems in the same order; The prbb1em
order was reversed.fbr the second pair of gubjects. The
remaining subjects in each class were tested on the
following day.

In introducing thé problem, the researéher made -sure-

that each subject was listening and not playing with the
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- materials. Once a problem was completed, the child

was asked to help set up the materials for the next

problem.

The Stimulus Materials

Animal Groups

The apparatus consisted of (i) a base-board, (ii)
posts, (iii) walls and (iv) animals. |

ThelbasebOérd, of 2cm plywood, had dimenéiops 76 cm x
107 ocm. Twenty-fivevholesjformed a sqQuare array with
centers 18 cm apart andeere situatedvsymmetrically on the
board. The board was painted dark‘green.

Eaéh post had four slots piaced symmetrically

around the circumference and the diameter was reduced at

&
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one end to.fit the holes of the baseboard. The walls were
made of 16.5 cm x 7.5 cm x 6mm masonite slabs which could
eagily slide into ‘the post slots. Twenty plastic and
rubber toy aﬁimals (3.8 cm“to S cm tall) completed the
apparatus. |

The Problems

The set of 20 toy animals was presented to the child
and hg/she was asked to.build enough cages so that there
would be five animals in each. After the task was
completed, some cages were diémantled, or some weré built{
80 that there were three, égd two of the animals were
removed. The child was now asked how many animals would
be in each cage if there were the same number in each

(see Appendix A fof} detailed protocols).

“Cargo Groups
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The apparatus consisted of a masonite baée 76 cm x
106 cm x 6 mm. At the end of the board 4 mm masonite
sections, approximafély 76 cm x 40 cm, were glued, .
leaving a winding strip (the river), approximately 35 cm
wide, écross the middle of the board.

Two kidney shaped islands in the middle of the river
were made from 3 mm masénite, glued to the baseboard. The
river area was painted light blue and the islands were

green. . On each side of the‘riVer a large parking lot was

painted black as was a roadway leading away from each

-parking lot. The remainder of the board was painted

green.

There were two ferry boats, of 11 cm x 6.5 cm x 3 mm

hasonite’with balsa wood sides, with one end convex and

- the other concavé; The'apparatus also consisted of 15

'a timé. After the problem had been solved-toviﬁé child's

plastic toy cars of red, blue and yellow; 5.3 cm x 2 cm.

Three woogeh blucks, one blue, one red and one white,

-~

5 TH x 5 cm x 2.5 Lm. completed the apparatus.

The Pfoblems

One ferry boet was removed for the testihg session

and the three wooden blocks were used to represent
houses. | ‘ o

Thencarsvwere placed in the parking .ot closest to
the child and he/she was asked how many tripsfwouldfbe g : ;
required for fhe ferry boat to take all the cars acrosé | |

to the other parking lot if the‘ferry took three cars at
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satisfaction, he/she was asked how many cars would be at -
each house if there were the same number at each house
(see Appendix A for detailed protocols).

Difficulties Experienced During the Experiment

Adequate experimental conditions wefé not possible
to maintain at all times. Sevaval interrﬁptions. )
'completely unavoidable, occurred at both schools, but the
subjects appeared to take them in their stride." In effect,
these interruptions were part of the normal school
operation, familiar to them. Such‘interruptions included
high noise levels outside the room during different
recess hours from kindérgarten. frequent measéges over the
intercom which could not be silenced, cbildrentﬁnd
| teachers opening ddors'into,the room by mistake. Locked

doors were less satisfactory because visitors kept
- knocking until they were .opened. During interruptions.
.8ubjects waited quietly for their fihish. then pursued

. their play or made remarks about them and continued

playing.

Analysis of the Data

HThe'researcher first viewed all the videotgr s
taken during the testing sessions. On one testing day
at the first school, mechanical difficulties occurred,
resulfing in'a failure of the video lead to record any
picture for all but one of‘thevsubjgdis fésied on that

day. Only the sound was recorded, All other bessions\
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were successfully videotaped. After careful viewing or a
" sample of these snccessfnl tapes and comparing the
recorded beheviors with the written records taken during
the testing sessions, it was decided to use only the
" written records to determine the procedure used by eech '
subject in solving each of the four problems and the
solutions given for each. The written records of the
times taken to solve each problem were checked from the
sound on the videotapes. - All responses to.each problem
were described according to procedure,andasolution. From
these. several"hierarchical categoriee were defined which
could include all of the described responses.

The manipulatiaﬁﬁ’and verbalikntio #f each subaect
during the play sessions were transcrib?gifrOm-the
videotapes/ These tranecriptions were later used in
describiné the play behavior of the lowest ahd highest
scoring subjects.

Inter-Rater Reliabilityvof Scoring

b4

Reliability of the response categories

Once the response categories for each pgoblem haa

| been deveIOped. three iriependent raterer»three graduate”
students, all experienced teachers of young children. were
asked to rank a eet of randomly ordered responeEs for

each problem from lowest to higheet in terms-of their
understanding of cognitive functioning of young children.
Principles adopted were that solving the problem was a |
higher cognitive functioning than not solving the problem,

-
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and evidence of abstract cognitive functioning (such as
anticipafion. or mental working out of intermediate
procedures ) higher than ccncrete manipulationsJ
" In scoring the disagreements, a change in the order

of any pairs of .items wae scored as twoverrc S, not as
one. Thus the strength of the agreements may be’more
than indicated by the number of disagreemehts.
Disagreements amoﬁg the raters occurred mainly in Problems
j and 4. Rater C essentially agreed with the‘categor%es
but classified each pair of items I to IV of Problem 3 in
reverse order to the researcher. Each of the iteme‘out
of order therefore, Qas scored as a diéﬁgreement. Raters
A and B disagreed with the researcher cchcerning thevorder
of the higher items in‘ProclemAU Dlsagreements appeared
to result from amblguous wording and after discu831on, the
items were rephrased. Raters A and B were then asked to |
reorder Problem 4 categories. |

Agreeme between pairs of raters ranged from 81%
to 98% for the ranklng of categorles for the four tasks.
‘Table 1 1llustrates the rellablllty between pairs of
raters. .

fﬁe average agreement of 89 5% was accepted as av
satlsfactory degree ,of con81stency 1n ranklng the
categories. ‘ . N

Reliability of scorlng ‘the responses

Once the researcher ‘had - scored all responses

according to the categories, an 1ndependent rater
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Inter-Rater Reliability of
Categorization of Responses

Raters 4,B,C,D.
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Between No. of ~ No. of Percentage
Raté:s ' Agreements Disagreements Agreements

AB 57 5 92

AC 50 12 81

*\,

AD- 58 S %

BC 53 9 85.

BD - 61 1 98

D sk 8 87
Means ' 55.5 6.5 89.5

~ % ey
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rescored all responses. Agreement between the independent .
rater and the researcher for the‘subjeé%b' responses
ranged from 95.6% to 100% for the four problems. The
average agreement of 97.8% indicates that the qualltatlve

scoring was carrled out with a high degree of con81stency.

LN
AT

The Categories

Animal Groups -

Measurement division

In the first_of the two problems involving Animal
Groups. the subjects were presented with a group of |
anlmals and materials to build cages (see Appendlx
for protocol). Each was asked how many cages it would
 take in order to put S animals in each cage. The
observed responses)were categorized as follows:

I The subject builds any nuﬁber of cages,
distributes an incorrect number of animals in
each and fails to solve the problem.

II The subject builds 5 cages and places U animals
in eech cage.

IIT The subject builds more/less than b cages.

dlstributee 5 animals 1n 2 ur 3 of the cages
but fallB to solve the pr&ﬂiem. ,

IV The eubject builds hlﬁﬁﬁﬁb or more, eventually
distributes 5 animals in each- of 4 cages, but
fails to verbalize the correct seiutighv ey

- ' R VO
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v The,sﬁbject builds more/less than 4 cages and
after a v .. s of trial and error,‘places 5
animals in cacr of 4 cages and solves the
problem.

VI The subject builds 4 or more cages, places 5
animals in each of 4 cages and solves fhe
problem. '

VII The subject builds more/less than 4 cages,
places 5 animals in 1, 2, Of'j cages, anficipates
the correct solution aﬁd solves the problem.

VIII The subject builds 4 cages, recognizes there are
enough, places 5 animals in each cage and solves
the problemn. |

| Categories were ranked in hierarchical order

~according to the judged cqgnitive functioning of the
children. In this problem, subjécts who failed tovsolvé
the problém were scored in the lower three levels of the
categories and subjects who correctly solved the problem
were‘scofed in the upper five levels. The rank ordefing.
was—decided_froﬁ the way subjects interacted with the
stimulus materials and may not ﬁe absolute.

Where respbnses appea;ed to be qualitatively
equivalent (gs in a difference:in the number of cages
built while using avéimilar diétribution procedure), the
category wai described to include'this eqﬁivalence. At
~a glance, the process of even arrangewent of animals in.

category II may'appear to be of a higher ranking order
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than categories III or IV. However, children who were
scored in this category were judged to be responding‘to
perceptual sensory-motor features of the number of

4 animals in each family grouping so were placed at a
lower level than subjects who built 2 or 3 cages and
placed 5 animals in these cages. These subjects were
judged as having focused on an abstract feature, the
numbers of animals in the cages.

In categories IV to VIII, where children successfully
manipulated the materlals, subjects who spent time
rearranéing animals after unsystematically ordering them
into the cages, were judged to be at a lower level than
subjects who were able to place 5 animals into each
cage at the first distributioh. Siﬁilarly. subjects able
to anticipate the solution during or before their
distribution of the animals, were judged to be |
functioning at the highestvcognitlve levels of all the
exhibited responses.

One category, IV, where subjects successfully
manipulated the. materials but failed to solve the problem
verbally, incluged subjects who used either_systematic

or a trial and error process during their distribution of

* the animals.

It could be argued that in nonverbal problems such as
these, the categories should not be developed from a
s

:falldre to' 'verbalize an answer. However.‘in recording —

the responses of the subjects. it became clear that those
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subjects who failed to verbaiize the correct answer did so
because of an inability to achieve a one-to-one response
when counting. Their response was therefore regarded as
a level of cognitive functioning and included in the

categories.

Partitive division

In the partitive division task with the animal
: groups. the subjeéts were asked to distribufe a'sef of
18 animals among thrée cages so that there would be the
same number in each cage (see Appendix A for protdcol).
The‘ébserved responses were categorized as follows:
I The subject refuses to do the Fask and fails
to solve the problem.
iI'.The subject distributes an incorrect number of
animals in each cage and fails to solve the
problem. |
III The subject uses only sohe of the animals,
o distributes an even number of animals in each
cage and fails to solfe the problem.
IV The subject systématicélly distributes the
| majority of the animals but‘thén alters the
"method and féils_to~eveply distribute the
remainder, thus failing to solve the problem.
V The subject_places 6 animals info each_of'j
< cages but fails to verbalize a correct solution.
VI The subject places 6 animals into each of 3

cages after a procéss of trial andverror'and
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correctly solves thé‘problem.
VII The subject distributes 6 animals into each of
the 3 cages in a systematic order and solves
‘ the problem. |
VIII The subject places 6 animals each time into
each of the 3 cages and solves the problem.
The ' rank ordering of categorles was Judged from
lowest to highest according to the observed cognitive
fUnctioning of the subjects. Each subject who correctly
. completed thé task was scored in one of the upper four
category levels. Subjects who’failed‘to-solve the,pfoblem
were scored in the lower four category levels.  In this
problem, all raters scored iOO% agreement on all
category levels. |
SystématiC“ordering,was the description used when
subjects>logicaliy placed the same number of animals each
Vtime,-cage by cage, until all animals had been
distribﬁted; Sub jects using a systematic»response were
Judged at a highér»level than sukjects who ﬁsed random
placing because they exhiﬁited an_apility to organize.
Category III containedisubjects who seemed to understand
how to distribute evenly but failed to understand that
all the animals must be distributed. The most common
arraﬁgementsfof animals in this'catégory.rwas to place
either 3 or 5 animals in each cage or three family groups
Bf 4 animals. In category IV, subJects who systematlcally

began distributing the animals 1nto-each.cage but changed-
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_the pr :dure along the way, were judged at a higher level
than those inlcategory III who could not distribute all
the animals. Children who failed to complete the task
successfully often stopped during thé distribution
procedure to straighten animals, talk to them or diécuss
pergonal topics with the researcher. 1In resuming the
task, most failed to remember the@iast.cage of
distribution. |

Cargo Groups

Measurement division

v The subjeCts ﬁere presented with the set of cars ahd
4the measurement division task consisted of finding how
many grouﬁs of three could bé made with this sét of cars )
($ee Appendix A for prétocdl). After examiniﬁg all the
procédural responses of the subjects,;the following
'»categofies were devised: |

I The subject fails to tgke all the cars across

the rivef and fails to give a correct solution.

II The subject plaqes an incorrect number of cars

on the ferry for_oné or mofe trips,'is prompted,
but fails to arrive at a correct solution.

III The subject places an'incprrect number of cars
‘on the fefry but makes 5 trips and gives a
correct solution. . ,‘ ' g

IV The subject takes 3 cars across on the ferry on '

each of 5 trips but fails to verbglizé'a correct

solution.
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V The sﬁbject fakes 3 cars across on the ferry on
. each of,S trips, counts the number of trips
and solves the problem. _ |
VI The subject takes 3 cars across on the ferry on
H each of 5 trips and during the process,
anticipates the correét number of trips and
solves the problenm.,
VII The subject partitions the cars into three on
the first parking lot with the hand, makes no
. crossing at all, and solves the probl;m.
Disagreements withln categories in this problem

resulted from categories IITI and IV being Judged by two

of the raters as being qualitatively“interéhangeable.u

Both response categories contained subjects who focused on

one part‘of the task. 1In categofy III it was possible

for subjecfs to incorrectly]manipulate the materials yet
reach a correct answer. Category IV included subaects who
were able to keep in mind the requlrements of manipulating
the task although they failed to remember to count the
number of trips. 1In the final decision, catego;y IV was
placed at a higher level because children who coufa keep'
the process constant were more likely to successfully
manipulate further tasks than subjects of category IIIL

- whoge incorrect manipulations might not always yieid a

correct solution.

el alat i
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Partitive division

The second problem with the Cargo Groups consisted

of partitioning 15 cars among three houses. After the

first task, the cars that had been taken across the river .

were left in the second parking lot. The subjects were

now asked how many cars would be at each house if they

were parked so that there would be the same number at

each house. The observed procedural responses were,

categorized as follows:

I

II

IIX

Iv

VI

VII

VIII

The subject fails to park any cars at the

houses and fails to solve the pfoblem.

The subject parks some or gll of the cars

Aincorrectly at the houses and fails to solve

the»problgm.'

¢
N

The subject parks an even number of cars at

~each house but does not use all the cars, and

fails to solve the problem. |

The subject parks the cars ihcérrectly at each

house but verbalizes the éorfect solution.

The'subjéct parks 5 cars at each house but fails  '///
verbalize thé correct solution. ' |

The gubject pafké 5 cars at each house after a ,
process of trial and error and solves the - o Y

problem..

The subject correctly parks 5 cars at each

hoyse in a random order and solves the. problem.

The subject parkslj cars at each house in a

NN

¥ U
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systematic order and solves the problem.
Subjects who successfully manipulated the problem

were gcored in categories V to VIII and sut.~ct- who

~failed to solve the problem were scored in c:- ~gories 1

to‘IV.
The ability to distribute the cars evenly in this
problem was judged at a higher level than the ability to
: . v '

distrgbute all the cars but fail‘tb even. them. Thislis

a cohtradictory procedure in comparison with the method

of'categorizing similar responses in the Animal Groups
partitive ditision task. In'reviewing the procedures

employed by the subjects, it was noted that those who

did distribute all the cars but failed to solve the

a0

proplem. uged M

systematic method of distribution, the
bjects who were placed in a hlgher
category in the Animal Groups problem . rnerefore
category III in this task was placed at a higher level.
Category IV wes Qery difficult to rank because of

the subjects'giving a correct solution. These responses

were reviewed and then assessed as illogical guessee. in

no way being related to the maninulation of the task by

the subject.

In category v, the method of correct manipulatlon

involved elther a trial and error process or a correct

‘first placement of cars. As in the Animal Groupe

partitive division task, failure to verbalize an answer

was related to an inability to achieve one-to-one

N
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correspondence when counting.

‘'For those subjects who achieved the solution,
responses were ranked according to the métpod used during
paftitioning. Indiéation-of organization in parking
methddsvwasbjudged at a higher lével than those of random

parking order.

Statistical Analysis

To assess any consistency among the the responses, the

eight dependent variables were subjected to a Pearson
. N /’

Product Moment Correlation.
K}l scores were subjected to A.onefway.énéiysis of
riance to compare fhe totél gcores of the threé
treatment groups. Next, scores were subjected toyfhreeyé”
two-way analyses of variance in which three factors,
sch&ol. AM/PM kindergarten starting time'aﬁd order of
task were used as blocking variaﬁles. .Finﬁlly the‘data
was subjected to a 2 x 2 x 3 three-way analysis of |
~ variance to analyze the impact of school, AM/PM, and
treatment upon the eight scores. | '
The fesults.of'fhe'stafistical analysis are reported

in Chapter 1IV.

, Summary _
In Chapter III the procedures for administration of .

the study have been discusse. Iollowed-by a description of
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the methods used to develop the respdnse categories and

how they were scored. Consistency was‘demonstrated in

an acceptﬁble percentage of ihter-rater reliability.
Finally, a description is given of the statistical

analyses employed_to test the experimental hypotheses.
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CHAPTER IV [
ANALYSIS AND RESULTS '

‘The prime focus of this study was the effect of prior

play experience on children's problem solving. The first
section of this chapter reports the analysis of the data

related to the experimental hypotheses; A.further”section
discusses the findings pertinent to the research questioqg)

R

- There ‘were eight dependent variables. scorea on each

outlined in Chapter II.

of the . four test Droblems and the times taken to solve

.;)

each of the four test problems. The indepgndent variables

'l

were treatment, school, time of kindergarten day and order

of presentation of the problems

A one- way analysis of variance was carried out 1n

order to assess the main effects of the treatmentdupon the -

K o

eight dependent variables. Three two-way analyses'of\

variance were used to test the effects of the other

independent variables.

One-Way Analysis of Variance

The first twgﬁgypotheses were tested through a one-

"

way analysis of variance.

Hypotheses: The Effect of the Treaigggg

H°1' There is no Significant difference among the three
experimental groups 1n solving each of the test “

.‘d :,

problems. L : :
B 69
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,‘Hozx ‘There is no significant difference in the times
-taken by each of the three experimental groups in
solving the test problems. -

Results ‘

The ANOVA (see Table: 2) revealed no 81gn1ficant main

effects of the treatment on any of the criterion scores.

Ho1 and Ho2 are therefore accepted.

An- examlnation of the mean and standard deviation of
each experimental group revealed an increase in the
predicted direction in favor of free play and augmented
play in’ three of the four test problems The increase was
greater for the free play group than the_augmented play |
group on the fourthlproblem.q Table 3 reports the mean
and standard deviation of each group.

Mean scores on both measurement diVision problems.

Problems 1 and 3, revealed that the maJority of subjects

failed to solve these problems but achieved: more succesgﬁi, C L
o o

in the partitive division problems A question exists AT v

as to- whether the pairs of problems were of equal g
difficulty. - I, s
On the times taken to- solve the four test problems. .

the mean time of the measurement division problem of -
Animal Groups was- approximately three timeé>longer than'
< the mean time of the other three problems. The effect
of the longer time may be noticeable in sub jects' scores
when order of presentation was changed Table 3 reports
the mean and standard deviation of each of the times

E= VTN G S P U R I
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Problem 1 N
Scores on 4.7333 2.0517 5.6667 1.5430 6.0000 1.5584
Problem 2 S '
Scores on 3.4667 1.3020 3.7333 i.6676 L,6667 1.4960 |
Problem- 3 S
: B N
Scores on 4.0667 2.4919 5.0667 2.4044 4.2667 2.3745
Problem 4 ' : ~
Times on 9.0667 3.1952 9.0667 5.4703 8.2667 3.3746 -.°
Problem 1 _ o -
“Times on 12,1000, 1.2705 2.8000 2.6376 '2.6000 -1,1370 -
Problem 2 - e o
Times on 3.0000 1.6366 2.4000. 1.5492 3.0333 2.2318
Problem 3 ‘ \ -
.~ Times on 2.6333 1.6198 2.3667 1.4573 3.5333 5.4559
 _Problem 4 . , , i \
v A . \\
e .
oy

3
't

Table 3
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Means and Standard Deviations of Treatment

Groups on Eight Dependent Variables

N
Control Free Play Auémented Play
Variable Mean  S.D. “Mean  S.D.

Mean S.D.

‘Scores on

2.7333 1.8310

3.8000 2.0424

4.0667 2.3 35

Y s
égg— :
ka8
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taken to solve each problem.

" Further examination of the standard deviations
revealed a wide variation across the times taken to‘golie
the problems. In each case the standard deviatioQ:%an be
attributed to maverick scores. =

Discussion - |

The data does not support.the notion that free play
or augmented pjuy would affect problem solving ability.
One possibility may be that no relationship does exist
between play experience and problem solving.»,Perhaps
sbility'in problem solving is dep=r .nt upon'factors such
as ege. intelligence or home bacgground which were not.

examined in this study. & & |

However, in view of the research findings reported in
Chapter IL, the possibilityw&hat there is no relationship
between play and problem solving appears to be unlikely.
There seemed to be, moreover, some differences within this
\study, indicated in the mean scqres of‘each of the test

problems for the play groups. Generally these means were

in the predicted direction: Rather than reject the value

of hevplay ';yatment altogether, other reasons may be -
advahcéd “iﬁyi“ '
.sign ficant increase in favor of the play groups.’

Sylva, Bruner and Genova (1976) reported two kinds of
successful problem Bolvers in their study: those who
observed the principle by which to;solve the problem, and
play suhjects:who'progressed through one-or more levels of

-~

ey ' B ) -,»1",,3“'::?"
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play behavior during .the solving of the problem.. In this

study, frequencj charts (see Abpendix D) fevealed that

some of the control group were succéssful at solving the

problems: Perhéps children had, during their kindergarten
<3

year or previously, learned some of the principles behind

the division problems posed. Maybe it was too difficult

.a tagk for play subjects to improve in problem solving to
©a grqatér extent than the control group whose success in

. .8g1ving the problems was already substantial.

In referenge to the second finding re rted by S&lya
et al (1976), péfhaps level of play behavior should be
considered in this study. Did the subjects in ;his study
prog;éés to higher levels of play behavior 6ver'the three
day exﬁérimehtal period? Secondly. wés*thé&eiperimental
time adequate for subjects' blaybbehavior td reach the
level of‘symbolic play which pbe theoretical and research -
literature identifies as the medium for fhavdeveloﬁ?ent
of problem solving skills? o |

A réview of the trénscriptions 6f subjects’' play
behavior seemed to indicate that subjects played at

different levels during the three day period. Maybe it

~ 'was the lével of play rather than the tréatment in this;
" study which was predictive of‘problem solving ability;_ 

Theré appeared to be several factors which may be -
related to subjects’' play level.and thus may have . S
accounted’ for the'non-signifiéahce of the ANOVA results.

Perh&ighage and maturity may be indicative of éﬁccess_in
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eolving problems and in play level. Bourgeois (1976)

noted that subjects up to 6 years of age experienced little
success in eolving the problems in his study. However, in‘
this study, several subjects were able to ach&eve success
in the same probleme. Were they older subjects? More
maturity may be exhibited by older subjecte as a result

of obJective behavior within play. Several subjects during
" the play sessions appeared-to show immature behavior
concerning the play materials. Activities;such as
'squealing, acting in the role of animals and commenting on
sensory data such as colors of objects seemed to be |
characteristic of these subjects. A review of some of

the ages showed that these subgects tended to have ages

: lower than the’ﬁ!an ages of subaects in the study.

An additional relationehip to play level-may be
differences in the home background of subjects. ,Discueeion
with teachers of experimental Subjects revealed that J
several subjects from School 1 could be called )
dieadvantaged because of lack of experience:common to
most children. poor quality of language and lack of

&
concentration. Hints which suggested dieadvanggged play

o e

'B&havior appeared .during play seseione. Remarks concerning @

PR

personal home experiences were made by a few subjects.
Such experiences eeemed to the researcher 8 be atypical

of normal children and characteristic of a disadvantaged

home environment.: Several children aleo exhipgted play

" behavior which eeemed to be largely of a eensory-motor _
. . 3. - .

o

KR
.
3

*
-

« Kl



manipulative level.

A third relationship to play level may be the type of
kindergarten program experienced‘by subjects. During the
familiarization period, it‘seemed that both schools
operated quite different programs. 1In further talking with
the teachers. there appeared to be differenees in the way
both programs were administered and in the activities
offered within the classroom. The teacher in School 1
‘preferred a more structured teacher directed program
aimed at removing deficiencies within children's concept
development. Children at School 2 chose centers at which
to work during their kihdergarten day. These cehters
allowed several opportunities for socializationvand pley.

v Perhaps program differences might be related torpla% |

level. )'

'undertaken of. the level of play behavior during the pl?yéi
sess. 'ng. The results are reported in the second sectiéh"
of (ais ~nxepteri 9 R

A cacond major reason.for failure of children to
improve significantly in problem solving ability may be -
_that the three daye in this study were inadequate-for the
growth of problem solving skills. Support for this

possibility is found in Dienea (1960) who - expressed Piaget's .

,view that the forming ox a ooncept takes iﬁr longer than

: 3 . R ’
VR .o;. P g . -
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“thought. The development of the concept of symbolism will.

thus take a long time in children who have not achieved it.
Further support is found in the research litefature
reporting significant growth in play behavior only over
a lengthy period of several weeks (Feitelson & Ross, 1973;
Lovinger, 1974; Rosen, 19?#; Smilansky._1968)

Several indications that subjects could use more time

were noticed by the researcher. By the third play session,

o

- the majority of subjects appeared more interested in the

play materials than during the two previous dayggi Among
augmented play subjects particularly, there was greater
movement around the play materials, faster action in play
and an increase in verbalization. Further evidencevwas
noted in'the tendency of subjects.to select one game

only to play on the‘latter days. Although familiarity
with the environmeht may have resulted in a more relaxed

atmgkphepe ‘where children could move more freely, perhaps

- as Hutt (1971) discovered,,the in?tial curiosity in new

objects had been satisfied and now after three days. ,
with a complex play'settihg, subjects had only begun to
play with the objects. With additional experimental time,

o .
“subjects might have used the materials further to gather

diverse\information which could relate to‘problem solving

ability.
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Correlations Among Dependent Variables

_ Hypotheses: Correlation of Scores and Times

Ho There are no significant correlations between scores

32
on any two division problems.

Ho4z There are no significant correlations between the

times taken to solve any two of the division problems

Ho There are no significant correlations between

5!
'subjects scores on the four test problems
and the times they take to solve. them.
’ A correlation matrix was produced- to test the above
vhypotheses. Tablehb reports the correlations.
Results |
Scores'on each of the test problems correlate
significantly with scores on each of the other.test
‘problems. The correlations appear'to support the notion
that all the test scores are influenced somewhat by the 3

Tl

same cognitive skill. oOn the basis of the information in

Table 4.,}{03 is rejected.

Scores on the Animal Groups measurement division

,4problem are not. correlated w1th the times taken to solve- .

.not significantly correlated with the t ‘mes taken to solve
Kthem. Table 4 also reveals the correlations of the scores
K with their times.f On the basis of this inIormation. H05
is ‘accepted. o

=Y

Y
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A positive correlation exists between the time taken
to solve Problem 1 and the time taken to. solve Problem 2.
In addition, a significant correlation between the times
taken to solve Problem 2 and Problem 3 is noted. Because
some correlation exists between times taken to solve pairs
of problems, Ho, is rejected.

Discuesion

The‘significgnt correlations among scores on each
of the division.problems'suggest that Subjecte' ability
in one division problem relates to ability in other

7 division problems; However, the correlations account for

'um,?a fairly small amount of the common variance. An

”examination of the subjects’ raw scores revealed that
while moethubjects achieved a similar level in two or
’more problem scores, variability in scores on one or two
problems was aﬁcommon finding. Bruner (1966) noted that
kindergarten children are enormously erratic in their
behavior on cognitive taske and this might account for a ’
lower than expected correlation among division gcores.
Perhaps with. age, susceptibility to perceptual distractions
would no longer be a problem:'and the ability to reverse
think,ing Jto‘cneck operations, a fea,'tore of the operational § 4
<

period of development, might resﬁlt in more consistent

"%
R

o ?

between time on Problem" 3 and the. scores on Probleme 1 :qg

Lkib. C

~scoring. :
A eignificant and negative correlation was noted

}

and 3 (both measure&eﬁ!‘division problems) _ Ppobhbly
: 1”3 S . ; o

TR

e
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in these problems, which proved most difficult to subjects.'
some effect of the play experience was seen in the =horter
time required to solve Problem 3. Were the tim? “he

Animal Groups‘problem to exclude the proportior -

s

build the cages, a significant relationship in tii. nlght.
have been evident in this problem as well. e
Tne third finding‘was that alpositive correlation -
existed between the times on Problems 1 and 2, and the times
on Problems 2 and 3. A learning effect mighf be expected
tolproduce a negative.correlation'in eubsequentvprobleme.

‘Pla& behavior during gwhay sessions appeared to reach its

height on the thirg déwuental day -"Perhaps ' the

manipqlations by cnﬁ‘; ,éin the pro ‘em session triggered/
~ the desire to continue p'aying and'r ‘ ed in an
increased time being spent on ‘the foll owing problem.

/

Two-Way Analysis of Variance

Three two-way analyses of variance were conducted
for each‘of the eight dependent variables. Each,analysis
enabled an examination of the combined effects of
treatment’ and one of the following independen iables;
which were used as blocking variables: spnooﬁlevels).,“
time of kindefgarten dey (2 levels), and order of

presentation of problems (2 levels).

‘prothesees ;ndependent Variables

';vHost There is no significant difference ‘between treatments -

when achoolwie used as a blocking variable across
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the eight dependent variables.
Ho, s There is no significant difference between treatments
when kindergarten starting time is used as a blocking
veriable across the eight depondent variables.
Hogs There‘is no significsnt difference between treatments
when order of presentation of the problems is used as -
a blocking variable acrogss the eight dependent
Qvariables. '
Results .
The first two-way analysis of variance tested the
combined effects of the school and treatment upon the _‘ ' s
criterion scores. The ANOVA revealed no significant o |
‘effects, elther school or treatment on any of the scores
"of the test problems.
A significant interaction, school by treatment, was
revealed on Problem 4, the partitive division problem of
Cargo Groups; Figure 1 illustrates the interaction and the

ANOVA is reported in Table 5. S | .

o On the times taken to solve each‘of the four problems;‘é
the ANOVA revealed a significant main effect of schoolﬁon Q
the time for Problem 2 (see Figure 2). The ANOVA is .
reported in Table 6.’ - .

‘po significant interaction of school by treatment “on,
timeg'taken to solve each of the four problems was. t

-

revealed Hog is accepted despite_the main effect on ¥

Cd

Probl,emz o - - ‘ %

A second two-way anq&ysislof variance tested the

: combined effects of starting timeuof kindergarten and

OJ’
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Scores on Problem 4
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. (Effect of school by treatment) “
Mean ¢
Score A
8 . Legend
School 1
7 . .
School 2 _
/\\ """"
_ R .
6 ’ RN
.
/ N ‘
5 / |
14 < .
l, \\
4 /
I 4
/ /
y
3
fy
2
]
1
0 . .
I I1 III
Treatment Group
\ Table 5
Source S.3. d.f. F-ratio Probability
A (School) TLLI714 1 1.44045 .23731
B (Treatment) 1C. 2u6 2 1.02210  .36928
AB 34.6357 2 3.30093 .04738%
Error 204,608 39

~* Significant at .05 level

a



Figure 2
Times on Problem 2

(Effect of school by treatment)

Mean
Time
b.o
A Legend
/ \\ B
3.5 V4 S School 1
/ AN
/ N School 2
3.0 / t
7
/4
2.5 k
2.0 \ /.4
/——-‘
1.5
1.0
.5 .
0 I I IIX
Treatment Group |
Table 6
Source S.S. d.f. P-ratio Probability
A (school) 16.2723 1 5.35925 .02596#%
B (Treatment)  4.27917 . 2 .704667  .50046
AB _ 3.41250 2 . 561950 . 57464
Brror  118.416 39

* Significant at .05 level
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tréatment. The ANOVA revealed no'éignificant main or
interaction effects on any of the eight criterion
measures. Ho7 is therefore accepied. c

A third two-way analysis of variance tested the
combined effects of the order of presenting the pfoblemé
and treatment. The ANOVA revealed no significant main
effects of treatment or order.

A,Bignifican; interaction of the order by treatment
wr vealed for scores on Problem 2. Figure 3 illustrates
a ...ordinal interaction between order and treatment. The
ANOVA is reported in Table 7. On the basis of the.
information, H08 is acceptéd but with some resgrvations.

A three-way analysis of variance was usgdjto test the
combined effects of treatment, school and time of |
kindergarten day on the eight dependent variables. No
further sigpificant main effects were revealed throﬁgh the
three-way analysis of varidnce.
Discussion (

The effect of school | N
-

In the discussion of the results of the one-way ANOVA,

. differe-ces were noted in the play b&havibr of subjects at
the two schools. The majority of the play subjects at
School 1 appeared to play at a low level typical of the
disadvantaged children descrit . by ».  lansky (i968). At
School 2, a largér number of . .ppeared to use play
themes. Sﬁggestions by the r. -~ar~*- . in augmenting the

play were not always acceptable to these subjects who



Figure 3
Scores on FProblem 2

(Effect of order by treatment)

. 86

Mean

- Score

8. (
Legend
7 Order 1
- _l
6 [A"" Order 2
/
/ v
5 —{ | —
> v
//
N y
3
2
1
0 I ) I1 ITI
Treatment Group
Table 7 _
Source S.S. d.f. P-ratio Probability

A (Order) 432143 1 .157693 .69345

B (Treatment) 14.9595 2 2.72943 07773

AB 18.9595 2 3.45926 LO4140*

: \ 3
Brror 106.876 39

# Significant at .05 level
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seemed to make their own decisions. Perhaps these
children had a substantial play background especially
at the symbolic lovel ;

Among subjects with this experiencé, Dienes (1960)
noted that with familiarlty with concrete materials, play
would quickly move from the manipulative play stage to the )
symbolic stage. However, if children have never developed
an ability to play symbolically, increasing play
~opportunity or augmehting play is unlikely to result in
a higher play level or increésed cognitive growth over a
short period of time (Lovinger, 1974; Rosen, 1974). thile
fhe gsource of differences .in the scﬁools may probably be
attributed to home backgrouhd,'thg schooi program may

oA

‘have had some effect uponl7he play level of sﬁbjects in

School 2. <
The Free Ilay Group at School 2 achieved a higher !3

mean score in Problem 4 than the Augmehted Play Grour.
Possibly ir. augmenting the play of these subjects, the
researcher nay have tried to hasteﬁ convergent thinking
with some of the suggestions. before children were ready.
Alternately, subjécts may have had insufficient time
to play with the Cargo Groups materials, so that‘thomatic
play had not run i{ts full course before they were
- required to solve Problem 4. In solving that probl:;.
sub jects wéhld be required to tkink convergently at a
time when they ﬁad been think’ g divergently.
In solving Problem 2, Augmented Play subjects took a

!
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shorte: time than Free Play subjects. Perhaps the reason
may lie in the nature of subjects’' play with the Animal
Groups materials. Whereas Augmented Pliay subjecfn were
helped to discover how to build the cages and encouraged
both to develop play the?gs using the cages and +1imals,
and to sort and count within the play theme, Free Play
subjects lacked this practice, because none discovered how
to bulild cages where they could sort animals. Consequently,
during the problem solving, Augmented Play subjects may
have proved more efficient at distributing the animals apd /////

~—9T1lding cages. |

The effect of order

The third two-way analysis"of,variance revealed an
intgraction effect of order by treatment on the scores
of Problem 2 (the partitive division problem of Animal
Groups).‘\gn Order 1, subjects solved the Animal Groups
problems fi%st and in Order 2, subjects golved these 7~
problems af;er the Cargo Groups problems;

An examination of the mean times taken to solve the
previous problem, Problem 1, revealed that subjects took
approximately three times the mean fime required to solve
the other three problems. The mean scores in Table 3
also revealed that this problem Qas more difficult for
subjects than the other problems. The combined effects'
of length of time and difficulty on Problem 1 may have
caused subjects who solved the problems in Order 1 to
axperiencg fatigue which mAy have affected their ability
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to solve @he followipg prpbiemf Such dqgs not appear to
~ be the‘casé with play subjects of Order 2. Perhaps by
the time they were faced with the difficulties of Problem 1,
these subjects had experienced enough feelings of success
to be unaffected by:-fatigue or failure. l

A second reason may be that subjects who eiperiepged
Order 2 presentation had learrned how to solve the prqﬁlem
by the time they were required to solve Froblem 1. Success

would result in less time needed tc solve consequent

oroblers.

Research Questions

Emerging from the ANOVA findings reported in the
'first section of tﬁis chapter were two research questioné.
1. Does a rela}ionship exist between tue level of play

exhibited by subjects and their ability fo solve
problems?

2. If such a relationship exists, what are the features
of the play behavior of those who are successful
gsolvers and those who experience least success%

In order to answer the research questions, subjects’
raw scores were éxahined. Six subjects whose scores were
mainly in the lower categories I to IV of each problem
were selected, as well as six subjectg whose scores were
ﬁainly in the upper categories V to VIII of oaéh problem.
Among highest scorers, some subjects achieved one score

which varied considerably from the other three scores on



.. | k .
T 90
) \
the four teat problems. Using videotape transcriptions

a closer examination was made of the play behavior of
these two groﬁpa of subjects. Play was described using
rough categories identified:from the theofetical and

research literature. - —

Relationship of Score& to Play Behavior

Subjects Achieving LowestJScores

Among the lowest scorers. four subjects were in the
Free Play Group and two subJectsuwege in the Augmented
Pi&y Group. # Four subjecté were'from;Sgnool 1 and two
from School 2. All subjects.seemed fo exhibit a majority
of play behevior which¢could'be,categofiged,ae;sensofy-'
motor manipulative play. Verf fey'inetances of symbolic
pley seemed evident. Those obser' fell 1n the
_ representational Le\el of symbolic play and consisted of
fragmentary unrelated sequences such as using animals in
the role of cllevislon characters, causing car accidents
~or p y%ng police cars chasing offenders. Behavior: modes )
prevalent in the play were imitation« exploration and'
testing None of these subJects appeared to exhibit the
combinatory behavior of construction. Augmented Play
subjecys seemed to be slow in initiaﬁing their play. The
researcher took an acﬁive role'in;s;;;esting new ideas.

-Subjects seemed to respond byvimiteting.fhe behavior and

Ncarrying out augéestions«readily, voicing no objections.
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. o
Subjects Achieving Highest Scores

—
Of the six subjects with highest scores, the most

consistent And successful solver seemed to use thematic
.play from the first day and throughout all play sessions:
Four* ;} the other five subjects appeared to use both -
manipulative and symbolic play of a representational

nature on the first day, then develop a theme within the
play on subsequent days. Of particular note seémed to be
ﬁhe continuatién of one theme during all play sessions.

A second noteworthy item was that three of these subjects
appeared to integrate materials from both pieces of
apparatueyinto the play theme. - -

Four of the six higher score subjects were in the
Augmented Plﬁy Group and two in the Free Play Group. In
addition, five subjects, one Free Play and four Augmented
- Play subjects were from School 2. -Among Aﬁgmentef rlav
subjects, the initiation of{the play'theme appearec (0 be
undertaken'by the childfen who seemed to use planning,
cooperative and organizing activity in developing the theme
with the;resegrcher. Although suggestions concerning the
play weré made by the researcher, none of these subjects
appeared to accept them readily. Instead, they seemed to
be seléctive of thosé they used, choosing to ignore them
or incorporate the. in their play in an individualistic

way .
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Features of Play Behavior

Lowest Scoring Subjects

Modes of behavior

Imitation seomed to fill a major part of the play of
both Free Play and Augmented Play subgects, appearing to
be related to familiar television characters, their
. actions and everyday activities.

Among loweriplay_subjects, there seemed to be a real
lack of curiosity concerning the materials. The Free Play
Group made initial ciscoveries about the physical
characteristics of animals but failed to discover how
they could use the building equipment, or ﬂow to m;ke ther
ferry carry cars across the river. Two children
discovered that the pegs fitted into the holes, but .none
discovered how the slats fitted. A variety of résponses
was displayed in using the slats, the most common being to
lay them flat on the board, or to balance them in between
the top of two stanc ag pegs, eithef‘in their holes or
\upsidé down on the board, prongside’up. Not one of the
six subjecte tried to place the slats vertically in their
slots. |

Three of these subjects appeared to use the tésting
mode of behavior to see how far they could go with the
materials. Mischievous squealing, and destructive-type
" activities such aé’crashing cars and cauw:ng animals to
fight, were displayed by'five of the six subjects, wh..e

one of these five continually scolded the animals



Objectivity

A common feature of the play of the lowest scoring
sub jects appeared to be subjectivit; within their play.
Behavior included responding to the perceptual features
of family and color, subjectivp comments on the appearance
of the animpls. making noises relating to the play objects,
calling animals by name and showing various emotional ’
responses towards objects. " The eubject who achieved the
lowest scores appeared to use his pley as an ego builder
where he became the hero.

To explain one's activity within play to another person
may indicate a growth in‘objectivity, because to do so may

require an ability to.see from another's point of view.

L 55

Ome subject seemed to show an attempt to do this by
expiaining to the researcher that the water was only
pretend‘water. However, it must be noted that‘the water
in.the materials was -eant to suggeet‘water and was not
symbolically represented.

Concentration

By the ‘end of the third play . 3eesic“‘ only one of the
six lower play subjects appeared t\\ﬂe absorbed in his -
play. Generally, throughout all play periods,
concentration seemedpgpasmodic) ‘as children punctuated
play with questions ahout obJects in their e"rroundings.

‘or commented on home and everyday school experience. In

addition, four out of the eix subjects made swift changes

betyeen games at one or more sessions.
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Problems

The problems subjects encountered in their play were
noted and the responses they male. In general, lcwer
play subjects seemed to experience no real problems as
they tended to play within nar: ow familiar confines,
avoiding problem confrontation. Only cne child who
attempted to build a cage but failed to discover a .
workable method, appeared to be willihg to suffer failure.
Every time his cage fell, he rebuilt, but in exactly the
same manner, alteriné his building direcfion)only when
the reéearcher suggested he try another method. Two other
subjects who met with problems in building a sucqessful
cage, packed up the materials at the first fajlure and
transferred their attention to the other materials.

Diversity of responses

- Responses exhibited by subjects in the lower play
groups appeared to be suggest;ve of thé nature of the
materials. Thus, in the Cargo Groﬁps apparatus, subjects
drove cars, parked them, ordered them into lines. crashed
them into each other and loaded them on the ferry but did
not use the'ferﬁ§ to carry them. In the Animal Groups
apparatus,.animals were Qandled and examined, made to
stand carefuily. placed in families, moved éccording to
their nature and cages of a kind were built for them.
Responses seemed to be single instances of one activity
which could be done withhobjects. It was common for

children to play in some fashion with the pegs and slats
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~then péch them away or\leave them while they played with
the animals. A few play sequences combined more than

one o{ the materials within each appuaratus, &8s in Animal
Groups where subjects built some kind of cage and plgced

animals within it or sat.them on the slats.

Highest Scoring Subjects

Modes of behavior

The must notable mode of behavior used by highest
sc&ring sub jects abpaared to be construction, where
subjects used imitatioh, exploration and testing within
developed play themes which lasted .or some time. The
incidence of imitation w;thiu t1e piay seemed to be far -
less in subjects with a higher p. j level than with lower
play subjecia. Much more ¢ fiosity also seemed to Be
evident concerning play materials, and much less curiosity
in the surrounding environment. |

The construction of a theme was corit nued over most
of the play periods with new ideas being constantly added
through revision of the ideas.suggested by the researcher,
or from new~i?éas which seemed .to originate from the child
monitoring hiédgct;vity.through his verbaliiations and
manipulation of the materials.

Objectivity

Subjects often gave explanations of their activity
to the researcher, appearing to have some &hderstanding

of the view of the onlooker. Children, moreover, seemed

>
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to be able to stand back from their play‘andsdescribe the
whole scene as if it were in real life. Themes more offen
seemed to slmulate real life themes. e.g. journeying from
one place to another vith‘identifyiné landmarks represented
by the. play materials. More imagihative behav}or'was
evident in one subject's play. One noticeable feature‘

of these subjects' play seemed to be the ability to comment
on’ everyday happenings while malntalnlng the integrity of
the play theme. They seemed to be able to conserve it.

Concentration

More planning seemed to ocecur in hlgher level play
subJects than in lower level play subJects They also $$
seemed to be quite involved in their play’and exhibited .
enjoyment by singing softly to themselves. playing with
words, and constantly chattering about thelr actlvities.

Problems

Many problems occurred in the construction of the play
. themes but subjects appeared undaunted by failure\ ‘There-
seemed to Dbe however.‘some awarenes8s of the presence of
ﬁhe researcher from the individual comments. One subpect
laughed when his cage fell and said 2bout the remaining
peg, "At least this didn't fall down." Another sub ject
- drew attention to her failures by constantly remarking,

" "Now why did I do ° at?" and then-glancing towards the

" researcher.
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Diversity of responses

Higher écoring subjects seemed‘to disblay greater

- diversity in their responses in play, especially by‘
cohbining ideaé in their theme. Less evidenceAappeared
in these subjects of being stuckQRn a fut as they seemed
more able than lower scofing subjects to change their
minds within their pléy. Suggections from the researcher
seemed to be .adopted by éubjeétsewhen they could think’
of an ihdividualistic way to use them. 4Play activity
uappeared also to grow more diverse and complex through

~ the subjects’ verbal monitoring.of inforiﬁtibn in their
‘activity.' This was seen particularly:when gsubjects were
building animal cages. Hepe rsubjects altered building

. methods when failure occurred, and in subsequent attempts

often integrated otherfmayerials to make their cages stand.

Comparison of Ages

The comparison of the play behavior of lowest and
highest'scoring subjects leads the reseafcher to'accgpt,'
_that a relationship existed between these children'é‘

' probleﬁ solving ability and their level of play. A
further compérison was made of the ages of thege subjects.
The;mégﬁ‘gée of subjects who achieved high;st scores was
six,months h}gher than the mean age of Bupjecta ﬁho

~achieved lowest scores. Peérhaps age is a vital factor

in problem sleing'ability. .
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3
Discussion

Although the findings concernin- olay level appear
to conform to the literature which relates higher
cognitive ability with sub jects whose play behavior may
be regr . d ag largely symbolic, other considerations
should o. discussed.

Firstly; details of intelligence, background experience
or language maturity were not obtained for subjects in thisg
study These factors may have as much connection with
rroblem 8olving ability as the level of play behavior.

In addition, the evaluation of tp complex interaction of
all these factors is an enormous, difficult and
complicated’task, if one seeks to identify trends which
may be related to children's bproblem solving ability. |
and this was not considered in thisg study - What was
Proposed was to riote relatlonships between Play behavior
and problem solving ability

A second consideration was that the categorization'
of children's responses in a hierarchical order, the
basis ~upon which Problem solving ability was Judged in
this study, may not have been absolute, or in evaluating
children 8 cognitive functioning, may have been plsoed
' incorrectly in the hierarchy.

Among the few sdbjects whose play behavior was
examined in thisg studya however, there appears to be a
vrelationship between level of play, age and problem 8olving
ability.
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Relationship of play level

Features of the play of lower play subjects seem

similar to those of disadvantaged children reported by
Smilansky (1968), 'Subjects' use of play materials was
largely manipulative consisting of spnsory-motor
exploration and isolated representations of adult activity.
Verbalizations were not particularly [related to play
content. Higher play subjeoté also uged the materials

as Their nature'suggested but displayed more abstroct
iuses within o play theme and increased verbal description
‘which outlined the thematic content of the play.

A difference in thobcontenf ;} verbalizations was
found also by Smilansky who noted that differences
e;isted betweeo low and high levél play chiid e. in the
quality and content of the verbalizations du. no~ in the
quantlty The increased use of verbalizationv concerning
play oontent_among hiéher play subjects serves several
purposes. It allows the child to malntain 1nitiative in
'his play, a featurg/not noted in the lower play subJects.
Further, it allows him to express ideas which are then
reinforced by *hevexparience gained from incorporating
tﬁem into his play. A third advauntage is the help afforded
the child in creating individuol activities in a desired
mold. Lastly, the verbalizotions keep a channel froﬁ the
child's voiced thoughts to the outside cues which

"boosts the construction of his own progressive action;"

(Smilansky, 1Q68. p. 28).
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Effect of age

From the finding that the mean age of higher play
sﬁbjects was six months higher than the mean age of loyer
play subjects, one might postulate that in six mohthsﬂ
time, subjects using largely manipulative behavior may.
achieve 8symbolic play. Eifermann (1971) 1ndlcated that
this occurred among disadvantaged children in her study K
Perhaps children learned to play symbolically from . e
8001a1121ng with other chlldren who have experiencee thls
kind of play. However, as Sutton-Smith (1971) suggested,
:experlence of symbolic play atla later age may notcyield
the same cognitive advantages seen during the pre-
operational‘period of de#elopment. Maybe age is not
the crucial element 15 the emergence of symbolic play.
Perhaps children learn how to play symbolically from
other models. Several writers (Smilansky. 1968; El;Konin,
1971; PFeitelson & Ross, 1973) have reported research which
relaﬁed the growth of symbolic play'to intervention by adult
models of 1nstruction who played with children over a long
period of time. Possibly some subjects in this study did
not experience this kind of dellberate intervention prlor
to or during their kindergarten year. _

In this study, perhaps age is related.more to.problem
solving success than to play level. Bourgeois (19?6) noted
that his subjects experienced problem solving euccese from
6 years of age. FPFurther research would be needed to .

.ascertain this possibility.
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Perceptual distractions

Several of the subjgcts achieving higher scores had
one score which varied‘cqnsiderably from the others.
Perhaps this is evidence of the susceptibility of young
children to perceptﬁal distractions noted by Bruner (1966)
and Bourgeois (19?6; To achieve Bsuccess in problem
solving requires the child to cut through the distractioﬁs
which are wit..in every situation. In -doing so, he grows
intellectually (Dienes, 1963). Perhaps subjects who
achieve high scores but are still erratic have begun to
Overcome perceptual distractions but have not yet achieved
cognitive control. Thus their attenti;n might wander
during several tasks. Perhaps cognitive control will be
reached during the operational period of development.

The emotional responses of lower play sﬁbjects to
familiar materials and the concérn with perceptual cues
such as color arid family groupings, seems to suggest that
these subjects were so subjectively involved with things
.in the environment that they failed to notice objects

which did not touch thelr affectlve nature

Conclusgions

1. Play experience with problem solving materials over
a three day period does not appearvfo significantly
increase problem solving ability. There is a ’
possibility that other factors such as play level

and the time allowed for play may be more predictive
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of problem g;lving success.

Success in problem solving may vary according to
school.‘ The specific relationship of schobl to
problem solving was nogzﬁfgﬁ;tained in the study, but
may be in the effect of home backgrdund upon subjects’
play level and problem solving ability or in the
effect of school program. '

Success in one division problem appears to relate
somewhat to an ability to solve other division problems.

Among subjects in this study, there appears to be a

-relationship between children's problem solving Buccess

and play level. The higher the subjects’ scores, the
higher appears to be the play level. Problem solving
ability and play level appear also to be related to

age.



CHAPTER -V
CONCLUSIONS, IMPLICATIONS AND
SUGGESTIONS FOR FURTHER RESEARCH

The purpose of this study was to examine the effect
of three prior play experiences on the agility of
kindergarten children to soive four division problems.
Forty-five subjects were randomly selected from four
kindergérten classes in two schools and randomly assigned
to one of three‘treatment groups, No Play, ‘Free Play and
Augmented Play. Subjects in fhe two play'groups
‘individually played with the two problem solving materials,
Animal Groups and Cargo Groups, for 15 ﬁinﬁtes on‘each of -
three days. Testing for the No Play grohp took place
before the experiment began whiie testing for the play
.groups took place on the fourth and fifth‘days of the
- experiment. |

. All play and testingdsessions,were vid o{é}éd. In
addition, the reéearcher‘kept written recor df subjécts'
-procedufes and answers in the testing sessio .. buring
transcriptions of videotaped data, it wasg found that
’mechanical.problems had occurred on one of the testing
dayé;'so videotape data for the testing sessions was
abandonéd in favor of the written records. Subjécfs"
responses were scored on the baéis of categories which
‘described the procedures used by the subjects in solving

each of the four problems. A check of the written record

103
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of the fimes taken to solve each problem was made using
the videotape sound.

A one-way analysis of variance revealed no 31gn1flcant
effects of the treatments on any of the criterion
measures, scores on the four problems, and times taken
to solve each of the four problems. Three two-way
analygses of variance each tested the combined effects of
treatment and one of three independent variables, school,
time of kindergarten day, and order of presentation of
problems on the criterion measures. Three significant
effects aré reported in Chapter,IV. A three-way analysis
of variance revealed no further main effects of treatment,
school or time of kindergarten day on any of the criterion
méasures.‘Corrélations between’scbres in all pairs of
division problems were significént and positive. The
~ correlations between séoreé and times of problems are
reported in Chapter 1IV. |

From the transcribed videotape play data, a rough
examination was made of the play behavior of six highest
scoring and six lowest scoring subjects. Features of the
play behavior of each group are also described in}Chapter
o _ , v

)

Conclusions of the Study

The following conclusions are based on the data and

~analyses contained in Chapter IV. |
1. Over the three day play period of the'expériment,
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neither the Free Play nor the Augmented Play treatments
significantly influenced children's problem solving
score§;\ From the examination of the p}ay behavior of
12 subjects, E§ere is a possibility in this study, that
play level was a better piredictor of ability in problem
solving than the play exposure tre'atmen_tst Future
research would need to test this possipility using a
stratified play'level sample in studies which examine
the effect of play upon problem solving ability.

"2, There was a suggeetion of an effect
of the school upon the criterion measures;A The

relationship is uncertain but may lie either in the home’

backgrouhd of subjecte affecting play ability or cognition,

or in the school program. One way to determine these
possibilities may be through bridr assessment of thevplay
level and cognitive ability of inceming kindergarten
children and testing the effect of a planned inter"ention
play program in alterlng those levels.

3. The elght dependent varlables in this study were
the scores on the four test problems and the times taken
to solve the four problems. The low cofrelations between
these variables indicate that while scores were somewhat
related in the test pfeblems, more complex factors such
| as intelligence, concept understanding, perceptual. .

diétractions or level of concentration, which were not

tested in this study, may have affected results. Purther

regsearch would be needed to find which variables affect

[EE SV
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children's problem solving.

4, Symboiic play, particularly at the thematic level,
appears to be the kind of play related to successful
problem solving. This finding, although only tentative
and based on a rough déscription of the play behavior
of a few‘subjects.in this study, is in agreement with
the literature. Further reseérch is needed to substantiate
this conclusion. |

5. Features of the play behavior of successful
éolvers in this,study in comparisbn with those less
succeséful were higher levels of play, greater play
conéentration, more diverse responses, use of the
construcfive mode of play behavior and atfempts_at sol?ing
problems during play. |

6. Older subjects may be’better at problem solving
than younger subjects, but this study did not seek to
establish'whethér age waé‘related to problep solving or
play level. Further research would be needed to examine

this exact relationship.

- Implications for Education, Reéearch.

"~ and Teacher Education

Several implications for curriculum content and
teaéhing ih the early childhoéd years can be drawn from
 the stated conclusions. The§ concern thé developmental
and environmental forces which propel chilﬁren's

cognitive growth.
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In Piaget's (1969) view, the gap between action
representation in thought is bridged thr;ugh symbolic .
play. He noted that _
representation in action is then liberated from
the sensori-motor requireﬁents of direct
perceptual copy and reaches an intermediary
level where the action, detached from its
context, becomes a differentiated sighifier
and conéequently already constitutes in part
a representation in thought. with symbolic
play...this traﬁsition from fepresentafion
in action to representation in thought is
reinforced (p. 56).
During this period, the child's fullest means for
representation may be the symbélic means which he
develops himself ings§mbolic play. This "language"
repreéents his understanding of concepts before he
can represent them:in'thought.
~ Because . the child thinks in this way, Bruner (1960)
wrote that the teaching of any subject to children is the
'task of "repreagnting the strucf&re of that subject in
terms of the éhild's way of viewing things.” (p. 33).
A failure to build a bridge of symbolic play during the
preschool years may mean that some chi;dren;'unprepared
for symbolic school instruction,~ﬁay experience failures
over which they have no control. The resultant cognitive

disadvantage may never be overcome.

\
\
<
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"parently, play programs of a short duration,will\
have little effect on helping children develop problem
solying‘skills; The amount of time needéd for any effect
to be‘noticed should be tested, in view of the research
which suggests longer play programs.

The secondary consideration of play behavior-
sé;med té suggest that some children did not grow
in their play level in this study. The question'bf
whether this is a characteristic of children who play
at certain levels and if so, why, is a subjeét for
future research.

’ Perhaps.thé,lack of symbolic play among lower scoring
Subjectsvin fhis‘study may be rooted in home background,
in a failure of adult‘mOdéls,to help develop a pre-
disposition to play. The strong influence of the maternai
parent in infanéy is noted by Ross, Rheingold, and
Zckerman (1972) ana the practices of early ¢hild rearing
were found by Pulaéki (1970) to be related to a pre-
disposition to fantaéy. Support for El'Konin's view
that children will not progress from one level of play _
to another without specific adult modelling, is found
in Feitelson and Ross (1973) and Smilahsky (1968). Also,
fhe evidence of teacher intervehtioﬁ in overcdming
pre%ious play deficiency, is clearly noted within longer
experimentgl play programs (Lovinger, 1974; Roéen, 1974).
There seeﬁs strong implication for the provision of

' -adequate play settings which may aid symbolic play '
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growth.

A further implication lies in the need to provide .
settings Qhere enildren can socialize and learn from‘“
other children. Duckworth (1964) spoke of Piaget's
belief that the root of children's thinking is in action
~ which takes two directions. that of acting upon material
things and that of group ection in a collaborated'effort.
Social transmission aids the growth of objective thinking.
Perhaps its best growth field is in’symbolic play where
interaction with other children, particularly those w1th
previous symbolic play experience, provides play models.

The findings from research have,strbng impiications
in educating teachers for the role of botn model and
intervener in play. Almy (1967) pointed to the need
to prbvide a balance between spontaneous end structured , ‘.
play'settings. In addition, she reminded that the child's
response to 1nstruction is dependent upon his internal
constructlon of knowledge. Although the play setting
is the ideal place for 1ntervent10n. teaqhers first s
need to diagnose the cognitive abilities of their puplls

before providing this intervention.

Additional Research Considerations

The results of the study suggest further research is

needed in the following areas.
f

The Effects of Time and Complexity of Play‘Setting

A complex play setting suitable for real-life
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problem solving was used in this study. . However, the -

short play time allowed in the complex setting may have
been insufficient for children to assimilate much '
information from the materials. Replications of this

type of study and that.pf Sylva et al (1976) are needed

to test play settings of varying complexity and the

effects of time upon growth in problem solving ability.

The Effect of Play on Diverse Problems

Little research has been'reported of the effect of
Play in solving a wide raﬁge of problems. The problems
"used in this study were of a specific nature. Perhaps
descriptive studies of individual children in solving
many different problems may be a startihg poin- for

discovering directions for research.

The iffect of Socialization:

N

The concern of this study was the effect of individual

pléy~upon problem solving ability. Little research has
‘,tested the effects of social collaboration in play upon
_soiving a variety of probiems. This seemé»to be an
important direction for research, for fypical play
settiﬁgs in education genérally consist of several
children playing together. Both descriptive and
expérimental research is ﬁeedéd to isolate factors of
‘social play which;have a definite bearing upon play

growth and problem solving. Of partiqglar concern may

—

be the effect of socialization upon language, objectivity

and critical thinking within play.

>
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A uit.»Hnal Variables

A number of variables which were not controlled in
th.  s”udy may have had an effect upon subjects’' scores.
Purther knowledge'of the effects of age, home background,
‘intelligence. initial play level and scnool program'on
problem solving, need to be ascertained‘through a review
of relevant research and then tested in eXperimentél

situations using stratified sanples.
"Play Level '

A relationship appeared to exist between the scores‘of,
successful problem solvers in this study and the level )
of play exhibited during plsy sessions; However, the
play of only a few subjects was examined and; as noted
in the study, these subjects' scores were not always
consistent. Further research might isolate the precise
features of plav-behavior which achieve successful
problem.solving. _ | |

In conclusion, it would seem that a substantial
program of descriptive and experimental research would
be needed to isolate features of play which relate to
ability in problem solving and to discover specific
'relatiOnships between play and problem solving. Such
a research program might provide a stronger foundation

of information on which to base suggestions for classroom

teaching- and teacher education.
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Animal Groups

.'The board is placed ;n a low table in front of thé
child so that he has an overview of it; ‘Two piles
containing }6 posts and 17 slats for fence building are
placed on the side Qf the board and a box containing an
assortment of 20 foy animals is placed between the child/
_and the board. The child is shown how to fit the posts |
into the holes on the board designed to accommddate them.
He is also shown how a slat fits between two posts to make
a fence. The child is asked to build two;more fences, like
" the one hé'was shown, anywhere on the board. When the |
child has completed these, he is asked to build a closed
cage (corral; pen) to keep some animals in. If he has any
difficulty constructihg~this cage, he is given
assistance.

The child is then presentei with the box of animals
‘which includes four c;mels; four ducks, four mice, four
bhippopotamuses. an elephant, moose, horse and a ‘lion. ’He
~is instructed to build enough cagés for these animals with
the specific directions that all-tﬁe anim#lé must be put
in the;cages; and that there are five ahimals,in each cage.
The child is asked, "If there are five animals in each
cage, how many cages wiil you need for all fhese animals?"
If the child encounters difficulty with the problem or
appears to have forgotten the préblem, he is.rqmindedfof'

thé ofiginal question. Otherwise no comments are made
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about his performance. When he indicates that he has
finished the task, the child is asked, "Are there five

1

animals in each cage?"” “How many cages did you need to

-

build?”

The animals are collected, two of the four camels are
removed, and"the'remaindef (18) are placed in the box.
Cageé are either dismantled or built so that three cages
‘remain. The child is told that the remaining cages are for
the animals. in the box. He is asked t& put all.the
animhls'inltﬁe cages so that there are the same number . of
| dnimals in each cage. If the child has difficulfvaith
tﬂis‘operétiSh.‘appears to have forgotten'the'problem. or
doeé not place all fhé animals in the cage, @e is reminded
. of the origina; queéfioﬁ.. yhén the cgild appears to have
cdmpleted}the tﬁsk to hi§'sajisfaction; he is:asked, "Are
there the same nhmber in each cage?" "How many animals
ére there in each cage?" | . » |

\

N

! This question has been chgpged_from.'"Are'there the, same
‘number of gnimals in each cage?”, 1 -uestion used in

‘Bourgeois' (1976) study.
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' Cargo Groups

y

The apparatus is placed on a table in front of the
chi  who is standing or seated. The model is referred to
and the child is shown the river, the islands, the ferry
boat, fhe parking lots anq,the houses. There are fifteen
‘plastic cars, four red; four blue and seven yellow, in_the
parking lot on one side. of the river and three houses
placed on the othér éide of the river. .The child is first.
shown How the ferry can cross the ri?er and is asked to.
choose a car, put it on the ferry, take it off the férry,
and park it in the parking lot on that side; Assistance
is given the child with these mdves if necessary. When -
they‘are completed, phe caf is'returnedbto,thé first -
parking lb t.

The child ié”then_told that all the cars are to be
takéhvacross the riQéf and parked'in the second'parking
lot. Herié advised £hat the ferry accommodates exactly
~three cars each trib and the‘following queétion is asked:
‘"If the féfry'boat can take only thrée cars each.trip. how
many tribs must the fefry take to get all thé cars
‘across?" No assistance is given to the child'éxcept to
repeat the oriéinalfq&}stion if he puts an inéorrect
number of cars on the'fefry_boat or faiis<to take all the-
_cars aérbss on the ferry. When the child indicates he has
finished the .operation, he is asked: "Have'youvﬁﬁfked ail

the cars on the other side?" "How many trips did the ferry
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boat take?” If all the cars are not on the second parking
lot they are now assembled there. |

The child is asked then to park all thé cars at the
three houses so that there are ‘the éame-number of cars at
each housé. If the partitioning operafion offers some
diffiqﬁlty or he does not use all the dars. he is reminded
vof_the originalbproblem@ When the child has parked all the
"cars, he is agked: "Does each house have the same number

®

of cars?"” "How many cars at each house?”
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The Problems

Problem 1

Animal Groups Measurement Divisi.n

Build enough cages for all these animals so that~there
are five animals in each cage. How many cages will you
need for all the animals?® o
Problem 2 '

AnimalvGroups Partitive Division

Put all of these animals into three cages so that each .

cage has the same number of animals. How many animals are

in each cage?

Problem 3 .

Cargo Groups Measurement Division

T~ke all theéé cafs across the river on the ferryv

- boe. and park them in .. 2 second parking lot. If the férry
boat can take only three cars each trlp. how many trips
must the ferry take to get all the cars across?

Problem 4

Cargo Groups Partitive Division

Park all of these cars at the three houses so that
there are the same number of cars at each house. How

many cars at-each house?

P SO OIS
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School l Time AM
Name 10 #7—6
" Order of Testing / J
Birthday
Animal Groups Time 9-'2- 99,
1. Measurement .
: . - M 2 Caa»“
@| % et —hits 12345 anvmals
é/ l-nol M

E

©,

;?ﬂéﬁr% ‘

mntw

- ‘Sm,
bﬁaﬂud et Gj:Z%;‘

—'neowr hoo S '
- ﬁ . _ & ’ ‘
Time _ 9:/0 — 9./

2, Partitioning

@”@@

{r.“:"z

‘zc..ulo"i»'

AW/ 5,‘,‘:

3 ‘Ghuu;;j‘ . Lt
/‘:}{—Q«J 3«.3“[

’u:EuJ ‘127" ‘5141

. (buacten “same e’
//- -—c;uuli% )]2395 (e s

1-!0 1-N. ¢;.,Jﬁ;§;i[;
”’3.?5



T R o o e g AR e oty

125

vane ) 208
Order of Testing 1
Cargo Groups _ Time 7 /S - 7'/3'.{.
1. Measurement |
Tofre -~ ,,4..‘.&
)i ” "L‘J‘J —toduo '3 sach Hidk
- Tahse W
3.+ ‘b” :7 0v42F:§7/64uq‘0 Car ‘;:::>
AR A |
5. Ty - o |
2. Partitioning Time 114 - ? 6
; ey @ Q B /w

_J'_ ’/;— @ . (3 - A zl’/"?::
+ A+ r ,,ml”' /‘Lm#nrwdz‘ |

@ (ﬂnﬂl«uﬂ;mw?)
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University of Alberta,

Edmonton.

Dear Parent,
I am a graduate student from the University of

Alberta, conducting research on children's play. ‘During.

R =Trs - T AT

the next three weeks, I will be.wdrking.with some 6f the
' school in fifteen

R NP A0

kindergarten children from

minute individual play sessions.

T e

As all play sessions will be videotaped, I

require parental permission before I proceed with the

reseafchb which will be conducted'within the school itself.

Information gained from filming children will be used

solely for this piece of research and not made available

~ for ‘any other persons.
Yours sincerely, - I

J. Rice.

Please detach and return as éopn as possible to your

child's kindargartén~teacher.

- I hereby give permission for my child
to take paft'if he/she.is selécted. in the researéh pfbjact

e

gschool. . -

béiné conducted at

Signed
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Range 1-8

Table 8'

Scores on Problem 1

129

N=45 (15 per treatment group)
Mean = 3.5333 S.D. = '2.0827
Treatment Group
Score Control Free Augmented Total
No Play Play v Play
= 9 3 4 14
2 0 2 0 2
3 2 1 1 4
b 3 3 b 10
5 2 2 1 5
6 1 3 3 7
7 0 1 1 2
8 o 0 1 1
Mean 3.8000 4.0667

2.7333
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Table 9
Scogeé on Problem 2
Range 1-8 ‘ “N=45 (15 per treétment group)
Mean = '5.4667 | S.D. = 1.7588 |

Treatment Grbup

Score " "Control Free -+ Augmented  Total
’ : No Play Play Play

1 | 1 0 . 0 1

2 1 1 0 2
-3 3 0 1 4
o 2 2 3 7

5 2 L 1 7

6 1 1 1 3

7 5 7 8 20

8

" Mean T 4.7333 5.6667 6.0000
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Table 10
Scores on Problem 3
Range 1-8 | N=ks (15 per treatment group)
Mean = 3.9556 S.D. = 1,.5341
Treatment Group
Score Control Free , Augmented Total
"No Play Plgy Play
1 1 0] 0 1
N 2 4 5 2 11
3-- 0 1 | 0 1
b ? 6 5 18
5 3 1 4 8
6 0 "0 2 2
? 0 2 2 4

Mean 3.46¢7 3.7333 4.6667
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Table 11
Scores on Problem 4
Range 1-8 ' . N=45 (15 per treatment group)
Mean = 4.4667 S.D. = 2.3814 |

Treatment Group

Score Control . Free Augmented Total
No Play Play E Play

1. 1 0. 0 1
2 | 6 5 6 17

3 1 0 2 3

L 1 0 0o - 1

5 (N 1 1 2

6 3 5 3 11

7 1 1 1 3

8 2

N
S\

Mean - 4.0667- 5.0667 4.2667
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Table 12 , -
Times4%pken on Problem 1
N =45 v .
Mean = 8.8 | | 'S.D. = 4.0213

Treatment Group

- Times Control Free Augmented
: No Play Play Play

-~ 21-25 mins

"0~ 5 mins i
6-10 mins o
11-15 mins
16-20‘mins

. oy
© © © \nw »®
=~ o o w o w

3
9
3
0
0
0

26-30 mins

Mean mins '9.0667 ;‘9.0667v> 8.2667J
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\\\5‘ Table 13 BN

Times Taken on Problem 2

N = 45

Mean = 2.5 s.D.= 1.776k
“——
Treatment G{oup
Times - Control" Free Augmented

No Play Play Play
0.5- 3 mins . w1 10
3.5- 6 mins : 1 2 5
6.5- 9 mins 0 0 .0
9.5-12 mins | 0 S| 0
12.5-15 mins | o 1 0

Mean mins ' 2.1 2.8 2.6
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Téble 14

Times Taken on Problem 3

N = 45
Mean = 2.8111 - S.D. = 1,7929
'Treatment‘Group
Times ‘. Control Pree Augmented -
No Play ‘Play Play

0.5- 1 mins H 2 3 4
1.5- 2 mins . 1 5 . N
2.5- 3 mins 8 6 1
3.5- 4 mins 3 0 2
4.s- 5 mins 0 0 2
5.5-‘6,m1ns 0 0 1
6.5- 7 mins 0 1 0
7.5- B mins . 1 0 1

Mean mins 3.0000 2.4000  3.0333
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Table 15

Times Taken on_Problem L

N = 45
Mean = 2.8444 , S.D. = 3.3147
- R Treatment Group
Times - Control Free Auémented
No Play Play Play
0.5- 3 mins 12 14 11
3.5- 6 mins 2 0o 3
6.5- 9 mins 1 1 0
9.5-12 mins -0 0 0.
12.5-15 mins 0 ) 0 0
15,5-18 mins 0 0 0
18.5-21 mins 0 - 0 0
21.5-2% mins 0 0 1

Mean mins 2.6333  2.3667 3.5333
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Effect of School by Treatment
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Variable 1 - Scores on Problem 1

Table 16

139

F-ratio Pfobability

Source L S.S.
A (§chool) ’ 1.28928
BlkTreatment) 17.1452
AB 18.7452
Errér | 160.233

. 313807 .57856
2.08654 13775
2.28125  .11563

Variable 2 - Scores on Problem 2

P-ratio Probability.

Source ’ S.S.
A (School)  6.00357
B (Treatment) 13.4595
AB 1.45952
Error 118.805

1.97079 .16828‘
2.20918  .12335
1239559 .78812

Variable 3 --Scores on Problem 3

J%‘

> e
LAWK

P-ratio ' Probability

Source - S.S.
A (School) 5.61944
B (Treatment) 12.1?22‘
AB ' © 1.50555

Error . 86.8760

2.52266 -~ .12030

' 2.73215 - 07754

.33793% . .71531
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Table 16 (cont).

Variable 5 - Times on Problem 1

, Source S.S. d.f. F-ratio Probability
A (School) 11.2000 1 .668409 41857
B (Treatment) 6.43115 2 .191904 -~ .82616
AB 56,6089 2 1.68919  .19790

Error . 653.492 39

Variable.? - Times on Problem 3
Source | S.S. d.f. P-ratio Probability

A (School) . 1.11468 1 .328869  .56962
B (Treatment)  3.46448 2 . .511071  .60381
AB 7.53115 2 1.11097 33943

Error 132.188 39

Variable: 8 - Times on Problem 4 | |
Source S.S. d.f. F-ratio  Probability

A (School) . .0063492 1 .0005296  .98176
B (Treatment) 9.48888 2 .395732 ° .67586
AB . 15.6222 2  .651521 .52683

Error L467.572 39
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Table 17

Variable 1 - Scores on.Problem 1

Source S.S. d.f. . P-ratio Probability
A (Time) 5.43214 1 '1,27225 T . 26624
B (Treatment)' ‘ih.5389 . | 2 1.70256 .19548
AB 8.31666 2 .973915  .38660
| Errof 166.519 39 )

Variable 2 - Scores on Problem 2

Source . S.S. - d.f. P-ratio Probability

A (Time) | 7.55714 1 2.55570 11797
B (Treatment) 12.0103 2 - 2.03084 . .14487
B  3.38809 2 ..572899  .56856

Error : 115.322 39

Variable 3 - Scores on Problem 3

s

Source ' S.S. d.f. F-ratio Rggpability
A(Time) 4,29206 1 1.87475 17877
_ B (Treatment) 12.1556 2 2.65474  .08300
B 22222 2 9.22123  .91211
Error - ' 89.2866 39 | - ’

Variable 4 - Scores on Problem 4

Source __S.s. d.f. P-ratio _ Probability
A (Time) 18.0036 1 3.125%1 . 08491
B (Treatment)  7.60238 2 .659865 52260

AB .. k13571 2 .358968  .70068

Error 224 .662 39
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Table 17 (cont). Kbl_

Variable 5 - Times on Problem 1

Source S.S. d.f.  P-ratio Probaﬁility
A (Time) 1.22232 1 0719374 ,78995
B (Treatment) 9;10139 2 267823 76644
AB 57.M24 2 1.68945  .19785
Error 662.666 39
Variable 6 ; Timeswon Problem 2

Source S.S.. d.f. F—ratio Probability
A (Time) 1.80803 1 524103 47342
B (Treatment) 4,01845 2 .582423 56333
AB 1.75179 2 253899 77704
Error _ 134,541 39
Yariable 7 - Times on Problem 3 |

Source ___S.S. vd;f. F-ratio _Probability
A (Time) 2.20248 1 .622981 43471
B (Treatment) 3.86250 2 .sk6262 58348
AB . . .751389 2 106267 89944
Error __137.880 39 " '
Vafiablé 8 - Times on Problem 4

Source S.S. d;f. ' F-ratio Probability -
A (Time) .952778 1 .0805380 . .77807
B’ (Treatment) 13.2722 > .560949 57520
B 20,8722 2 42198

Error 461.376 ., 39



APPENDIX H
TWO-WAY ANALYSIS OF VARIANCE
Effect of Order of Presentation by Treatment

on Eight Dependent Variables

144



Table 18

Variable 1 - Scores on Problem 1

145

Error | 228.30# 39

Source S.S. d.f. P-ratio ?robability
A (Order) 1.57500 1 6299  .55961
B (Treatment) 15.0055 2 1.64965 . 20524
AB - 1,31667 2 1447449 86570
Error 17?.3?6 39
Variable 3 - Scores on‘Problem 3 »
Sourcel ____s.s. d.f. F-ratio Prdbability
A (Order) C 381349 1 163530 .68814
B (Treatment) 11.7389 2 2.51694  .09374
AB \ 2.67222 2 .572952 © .56853
Error . 90.9470 - 39 | |
Variable 4 - Scores on Problem 4
Source /_ S.S. d.f. F-ratio Probabiiity
A (Order) - 8.57500 1 1.46482 .23345
B (Treatment)  8.58809 2 .733528 - .48672
AB | 9.92143 2 .8u7h11 | 13626




'Vdriable 5 - Times

Table 18 (cont).

on, Problem 1
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Source S.S. d.f. F-ratio Probﬁbilitx
A (Order) 3.54375 1 217194 .64378
"B (Treatment) 3.69702 2 .113294 .89318'.
AB  81.4303 2 2.49540 09554
Error 636.327 l}Q
Variable 6 - Timeé on Problem 2
Source ' | S.S. d.f. P-ratio Probabilitj ’
A (Order) _ 3.21428 1 .991869 .32543
B (Treatment) 3.36845 2 .519721 f598?5
AB . 8.50178 2 131175 ¢ .28097
Error 126.385 39
‘ | LY
Variabi§'7 - Timés on Problem 3 (.
, Source S.S. d.f. P-ratio Probability
A (Order) .0834325 1 . .0265204 .87148
B (Treatment)  4.19127 2 666133 L5194k
AB ” 1860579 2 2.87001 . 06874
Error _ 122.693 _ 39
‘Variable 8 - Times on Problem 4
Source S.S. ’ d.f. Figg§;g  Probgpiiity
A (Order) 20.8099 1 1.91182 .17463
‘B (Treatment)  13.9478 2 640697 .53238
AB  3.8811 2 <€ 1.74008 .18886
Error 424.510 39
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e T AN N T AR T SO I S
’

“148
Table 19

- Variable 1 - Scores on Problem 1

Source S.S. d.f. P-ratio Probability

A (School) 2.32692 1 579163 45204
B (Time) 6.94231 1 1.72792  .19774
AB 8.48077 1 2.11083 .15570
C (Treatment) 17.5897 2 2.18901 .12803
BC 6.82051 2 . 848801 43706
AC . 19.1282 2 2.38047 .10821
ABC 558974 2 69563 50592
Error 132.585 33
Variable 2 - Scores on Problem 2 ‘
Source ] S.S.. d.f. FQfatip P:obabiii;y/////
A (Schooi) | 6.70085 1 2.13304 . .15361
B (Time) 8.21367 1 261461 11540

AB |  .sk7008 1 4126  .67917
C (Treatment) 12.5940 2~ 2.00449 . .15080
BC ~ 3.00427 2 478166  .62u15
AC |  1.20940 2 192491 - .82582
ABC | 2.90171 2 461842 63413

Error . 103.668 33
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Table 19 (cont)
|

Variable 3 - Scores on Problem 3

Source S.S. d,.f. F-ratio Probability
A (School) 6.70085 1 2.87173 . . 09957
B (Time) 5.34188 1 . 2.28933  .13979

. 366292 54917
2.87448 107066

AB - .854700 2

C (Treatment) 13.4145 2

BC 696581 © 2 .149264  .86192
2 .385522  .68312
2 748151 ~ 48110

AC C1.79914
ABC S 3.49145
‘Error ' 77.0017 33

Variable 4 - Scores on Problem 4

Source v S.S. d;f.. F-rafio Probability
A (School) 10,1731 1 N 1.96800 | .17000
B (Time) .20.9423 1 LU.05132 05236
AB ’ 3.25000 | 1 .628717 43349

834568 44302

C (Treatment) 8;62820 2.

BC o 3.47436 2 . 336060 .71700

AC | 30.9359 2 2.99229 . 06394
2

L, 8.24359 797367 45900

170.585 33
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Table 19 (cont)

Variable 5 - Times on Problem 1 k
Source , S.S. | d.f. P-ratio Probability’
A (School) 16.7356 1 1.09818 . 30228
B (Time) b, 04327 1 .265318  .60992
AB ' 75.1200 1 4.92935 . .03339
 C (Treatment)  8.58013 2 .281512 L7564k

BC : 57.1762 2 1.87594 . .16919
AC 61.5416 2 2.01917 . 14884
ABC , : :.‘14.2917 2 468907 .62979

Error ' 502.898 - 33

‘Variable 6 - Times on Problem 2 (
Source S.S. d.f. F-ratio Probability' '

A (School)  17.889% 1 6.33779  .01685
B (Time) = - 3.00481 1 1.06453  .30969
B 173558 1 .614873 43855
C (Treatment)  5.54166 2 .981639  .38537
BC 3.09936 2 .549014 58270
AC: 5.09936 2 .903290  .b1502
ABC o isara 2 3.32531 .04835

Brror 93.477 33 ¢

st
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Table 19. (cont)

Variable 7 - Times on Problem 3 |

Source S.S. d.f. P-ratio  Probability
A (School) ©.942307 1 246546 62281
B (Time) 1.92308 1 .503155 - 48310
AB | .0769230 1 .020126 .88805
C (Treatment)  3.00901 2 1 .393719 .677g§
BC B .355769 2 0465418  .95459
AC 7.87500 2 1.03021  .36813
ABC  3.52884 2 LL6L6M 63425

Error 126.127 - 33

Variable 8 - Times on Problem 4 .

Sourée ___S.s. d.f. P-ratio  Probability

A (School) .00213675 1 ;0001731 .98958

. B (Time) .617521 1 .0500178  .82441
AB 6.46367 1 . 523543 L7443
C (Treatment) 8.90171 2 .360509  .70003
BC  15.0812 2 .610772  .54896
AC | 15.9273 2  .645040  .53113
ABC - .1581 2

1.3833  .26489

Error, 407.418 33
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Sample - Low Scoring Subject
Subject - K. ID # 16 School 1
Monday

K. is iying before Cargo Groups. Says “fherc¢ look
at that - beep”. Drives cars around first parking lot.
"Stupid man." Glances towards camera. Singing. Lines dp
cars side by side, making car noises, muttering to himself.
Pushes car into another one. "Smash - boing." Finishes
lining up cars, says "there now, théy're all lined up."
- Asks if I know what they're for. Drives one car up road,
looks at ne, says, "Watch this, gona smasgh up‘** He pushes
J_different cars around the parking lot randomly. now ‘ '
smashes them into each other. Says, "there, got red one."
Makes a noise like a gun. "That.pops the red one.”v Knocks
another car into same car, making‘smashjnoises, '"Theyfrs
helping this‘car‘- doasn;t want him to éet hurt.. Two cars
together.” Smashe: another car in as he-ﬁays this. still
making noises like engines and crashes. Now drives two
cars.together, down rcad towards parking iot. Says, "cars
go there", points to ferry and island "Tnis car's down here,
can't stay o:;r there,” car is on ferry;~"has to'stay there.”
Taps finger on parking lot - ‘pause in action.

"Gona have two police cars,” takes two: cars. drives
them, makiné siren noise and lines up sidsways. other cars
vilined up as well. "They're gona.have a race now. Oh boy,
police cars. There's one. two, threa." He places them

into a line and squeals as he continues lining up-

~

-

s
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.Sample - Low Scoring Subject
Subject - A. ID # 21 ~~ School 1

Wednesday
Cargo Groups

A. looks at the cars, picks up each one af a time,

Lg‘kB at them, calis two, "speeding car, rush car," places

> on parking lot. Says "thése fwo cars are going to
¢ away,"” Lifts up\ferry. up then'déwn. places it on
water. Discusses family with me - her sister, mother, her
games at home, order of children. Partitions cars on first 7
parking lof into colors.: Stand; up, walks around to second
parking lot. kneels down and partitions those cars intov |
colors, but they have no spagé 5etween them. One car
- falls into water, sdys "One drownded, " and pﬁshes anofher
"~ car inﬁo water. Asks queétidns about islands.

Changes games. Animal Groups. Picks up four pegs

'.and placeé in holes, then counts thém.' Says, "I'm making
apartment.” "These afe for animals' cage.” Picks ub
animals from box, on. by one, placing them betweén pégs
which are set in group of four. Places animaié in
‘families, stands up those that fali. Says, "Mouse-man is
~ looking at thelanimals." Animals are4the hippopotamus
L‘;and eiephantz Puts animals b;ck into box. Packs up
>‘¢egadixéerm;pates play,ﬁ? '

0y
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-Sample - High Scoring Subject . @

Subject - C. ID # 41 ~ School 2

Tuesday

Cargo Groups

Drivea cars.onfo ferry near first_parking lot, makes

- engine noises. Loads 4 caré. lines up rest of cars in on;w
line ready for the ferry. Drives the ferry to first

island, parks at shore, drives cérs off and parks them,
making brake noises. Returns ferry to parkingAlot. driving
it back. Leans over to reach second ferry, steers to island,
loads same cars and drives them to second island in middle
of river. Loads four cars onto flrst ferry and two fall |

_ into water. Says,. "These drownded, ‘ﬁave to get help first.f
Takes a plock. places it in river beside'ferry. lifts car
out owaager._placing‘back onto parking lot{'then againb
drives onto ferry. (Asked if b;ock was a crane?) "No."
Takesg four more cars onto second ferry from the island, and
says they're going someﬁhére. Plans first parking lot as i
Saskatoon, the other side of .the river as Edmonton and all
the cars are on their way to Meadowlark. Many cars on
4Edmonton side of river, qrives second ferry,to'join other

s

| , o . o
ferry 'a. arnre, bringing cars from the isiapd. (Question

about ~he “erry),. “The férry comes BVQ?g' “’ and Sunday.

It picks up four today'and four. That ‘b?'eight}
Later. '
xxb _.‘,4
Driving cars back and forth along the road. Uhgsé_ e

- white block, flies up in air towarﬂs river. "Here cowea ﬁ%\;

s
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4 sweeper."” He Sweeps twe ar. into the river with the
block. Other two blocks ire brought to rescue them.

(What will youy use?), Helicopters They bring them back
to the grass. Helicopters are the only ones which can land
in water, boatg can't," Uses blocks ag helicopters. swoops-
down and scoops cars with both hands, places back onto one
ferry. Some of the cars are lying upside down on the
parking lot. says, "Phis is a police ferry boat. These are
going back to Calgary, even" ones which w1ll stay here.
Takes ferry across to island, vigits there then across to
other side of river. cCars are driven off ferry and around
the lot, making driving noises - "even cars on grass, "
drives cars onto grass. seem to be parking there. Seysv'
he is taking these cars to Saskatoon ' cause some people

are building new stores there now. (Suggestion of blocks
to use as store). C. brings blocks over from other side of
river, says, "There 8 one, there 8 two, there 8 three" as
he places them in line together. "Ohvall the stores are

crowded. " - Play continues.
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Sample - High Scoring Subject
. Subject - S. ID # 45 School 2

Wednesdax _
Animal_Groups-

' S. is placing pegs into holes on outskirts of board,
"Gona make a great big souare one (fence), not gons put
any in these.” He points to the intermediate holes. "Gona
make a greet big square one."” Pegs are placed around the
edge of the board. (Question - You don't have to use all

- the holes?) ,"No." Leans over to reach far. side - placing
pegs. Singing to himself. Starts to slide in slat3<one

by one all'around.the edge of fence. Moves a pile of

slats closer. Discussion of school'social from previous _
nightc Still singing, now has flnished fence. 'Says.‘"It's
a great big - now it's a great big -" Seems lost for a
word. (I suggest'house). 'S. says it's a farm or a zoo.

"If I could knock two of these. ..". Just sitting, pensive.

\observing the huge fence, ‘seems to be considering a course

. of action. Mumbling to himself, then removes two slatg, asks

how he is going to get into the middle with the fence
closed. Seems to want to build something in the middle.
(Do you have to go all the way into the middle”) Turns
f'attention to corner, considers a moment. replaces slats on
fence, says, "Maybe..just one;” as he picks ‘up. two pegs.

‘Places one peg in hole adjacent to corner of farm or zoo.

Forms cage a“icorner, joining with two slats.  Makes cage

4taller by placing more slats on top of first ones. Tries
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to place a alat across the top, straightways, but it‘
fails to reach the sides for support and falls. Mutters,
"How am I going to make a roof. Tries with slat aga;n;
moves around gradually, finds it fits acroés corner. Uses
sevefal slats to cover the whole foof. Says, "I'd better
not bash }t. Doesn;t take very long tolmake." Takes the
box of animals; peers in and selects animals one by one.
Places animals one at a time into the cage, leaning over
to see in. Humming. “Now camels, got lots of room to
run about and play.;..and lef's look.” Leaning over
. closer, peering into doorway as hé places them upright.
"Walking, playing around...stﬁff they want to 60.4

Play continues.



