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Each child played with either a simple or a complex set of materials
during three .play sessions. Learning was measured on a posttest of
classification ability. Results indicated that children’s ability to
interact with the materials was not related to the complexity of the

materials, except in the pdsttest.

Younger children performed bet ter

after playing with simple blocks, while older children performed
better after playing with complex blocks, providing evidence that a
match between age and complexity of materials may be a factor in
learning classification. Study II: Only 3- and S5-year—olds were

studied,

new materials were added, and the old blocks were redeslgned

to emphaslze differences between the simple and complex. Instead of
three sessions with one.set of materials, each child had one session
each with three sets of materials. Results indicated there was no
significant interaction of age and complexity of materials on
classification activities. There were significant age differences in
manipulation scores. The study provided information on the
consistency of responses across different materials and the
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ABSTRACT OF THE DISSERTATION

'The Influence of Age andlMaterials_ _
on Young Children's .Play Activities

_ _and Classificatioﬁ'Learning

by
Jean Swift Puinnef
" Doctor of Philosophy in Education
University of California, Los Angeles, 1973
Professor Evan R. Keislar, Chairman
}This study is:concerned with.the way young ctildren use, manipulatiue_
materials in play and the way their use of materials in play is related
_to learning.r Various theories of development, most notably that of
Piaget, suggest that the young child does much of his 1earning about the
world through piayful, spontaneous, self-initiated encounters with
.objects in-the'environmental There have, however, been few investigations
‘of children's playful use of manipulative materials and little is.known
about how childre1 learn from unstructured play with objects in the
environment. | |
To iuvestigate these issues, preschool children (ages 3 to 6) .at two.
levels of ability were obserued during play sessions with either‘simple :

~ or complex materials, and their manipulations of the materials were



recorded. - The'effect of play on learning.was studied in;relation to
multiple classification,abilities as measured on - posttest, For the
play sessions, similar sets of manipulative materials were developed
- which differed only in complexity, as follows: in the simple set the
‘dimensions of difference‘(such as'color, shape, and texture) all vary
dependently, so that there is'only_one possible-way to c1assify the_
' materials;_in'the compleXISet, the dimensions'vary independently, 1)
thaé there are a nnmber.of'different ways in which the materials'may be
classifiedc A system was developed for recording manipulative responses‘.
to these’ materials, sufh as classification (by color, shape, or texture),
pattern making, fitting together complementary shapes,_ann -over—al,-:"
organization of materials. o

The theoretical'concept of "match" (Hnnt, 1961) suggests that
children henefit most from materials.appropriately matched to their
leyel of development. Therefore, children with limited classificacion
abllity should learn more from play with simple materials, while
children with greater classification ability should learn more from
play with complex. materials. |

The resnlts provide'limited support for the concept of match. -
Three—year-old children who played with the simple materials did
better on a posttest of classificatior abili ty than those who played -
vith the complex materials.. With five-year—old children,-the opposite
was true. Those who used.the complex materials did better on the p0st7
test. | | |

p———

Certaln actlvities during play were found to be related to



1

. classification ability as measured by the posttest, classification on

two dimensi;ns at once (with the complex materials) and pattern ma?inb
(among_the younger children) were significantly related to posttest
‘performance.. While.these results suggest that"certain activities during
: play may be reflected in 1eaming, this'interpretati’on is limited by
the fact that ‘the data a correlational -

- The results also provide evidence that with increasing age, pre- |

"~ school children show a greater tendency to create patterns with

e, -

..unstructured stimuli and a higher degree of organization in their .
‘“spontaneOus arrangements of elements. Inaividual patterns'of play were
] highly consistent across ‘three sessions when the.same materials were
used, and amount of prganiaation was consistent across different typgs :

of materials.




CHAPTER l INTRODUCTION

The play.of youngrchildren ‘has traditionally been thought by
educators to be kasic to development. That yovng children learn
through play is a common theme of bothhearlf and contemporary_
writers about thé nu;sery school (Froebel 1912; Omwake, 1963'

Stant, ”1972) Host frequently, play is assumed to contribute to the
physical social and emotional development of the ch11d (Lowenfeld,
1,67;~Erikson; 1963; Murphy, "1956). However, a pcsition articulated"%;
by Hontessori'(l9l2) and recently receivingrincreasing attention

‘(Almp, 1966; Lunaer, 1959; Sutton-Smith, 1967) emphasizes the importanée -
’of play for intellectual development., This position is currently.
receiving support’ from the work of Jean Plaget (1968). The youngv

child appears to do much of his 1earning about the world through p1any1
spontaneous, self-initiated encounters with objects in the’ environment.
This view is reflected in current interest in the ' open classroom that
“'allows the—child to make many of his own choices, and in- the use of

1 learning centers where the child can initiate enéounters with various
materialsr lhere have; hoWever, been few investigations of children's»
spontaneous use of manipulgtive materials; and little is3known.about
_the way in which children learn from unstructured play uith objects

in the environment. | |

The present study is aimed at obtaining information on. the way |
children use manipulative materials in a play situation and the
way their use of materials in play is related to the-resultant

learning. It is in part a deseriptive study,_looking at changes



with cae in the way children use ﬁaterials, and in part experimentai,
exam#ning'the effect of com@iexity of materials and the childss
| abiiity on manipulations dﬁriug play andion the learning of multiple
classification. : | o '
As‘background for the stﬁdy,.the'following.sections review the
theoretical iiteraCuré on play and cognitive development, experimental

studies of play and cognition, the influence of materials on play, and

the development of multiple classification abilities in young children.

PLAY AND COGNITIVE DEVELOPMENT ~
' The topic of play ﬂas long been of interest. to obsérvefs;of the . .
human scene-(Caillois, 1961; Huizinga, 1949). .Nﬁmerous books have
been devoted to the study of play in children (e.g., Herron & Sutton-
Smifh, 1971; Lowenfeld, 1967; Mil;ar, 196é). Yet it :emains‘almost
impéssible to find a éatisfactoty d;finition_f;¥ the term "play."

Ofteq, it is defined in terms of what it is not: not work, not

o

purposeful activity, ;nd so forth. Berlyne (1969) suggests that for
psychological research the category "play" should be discarded in

favor of more précise'cafegories. Howeyer, it is a convenient word,
and for the present discussidg it will be retained to refer to,éctivity-
- that a'child engages in freely, in'the absence of externélly imposed

directions or pressure, that serves no immediate or apparent adaptive

purpose. o
The rolé of play in cognition dérives much of ité-theoretical
support from the writings of Piaget. For Piaget, cognitive development

in preoperational children is dependent on active manipulations of




;_materials. Soch manipulative activities take place spontaneously,

: motivated by the child's innate.tendency to practice existing schemata
'and modify them to meet new situations (Hu 1961). The development
of cognitive structure deoends o the child's own activities nather
than on those of the teacher. Flavell-(1963), summarizing Piaget's
position, statesﬁthatv"Stable and endoring cognitions about the world
around us can come about only through a very active commerce with this
world....As actions are repeated and varied, thev begin to inter-
coordinate with each other and also-to become schematized and inter-
nalized." For Piaget, such interactions with the environment come -

about’ naturally, motivated by the child s innate tendency to practice

existing schemata and modify them to meet new situations (assimilation

b

and accommodation). Such cognitive encounters with the world.are
assumedlto take place during the spontaneous activities of the child
with whatever materials are available. While such spontaneous
- activites might generally be termed "play," Piaget avoids using the
term "play" for encounters involving accommodationcand.development
of new schemata, restricting the term to purely assimilatory activities.
The problems with his narrow definition have beer: discussed by Klinger~
| (1969) and Sutton-Smith (1966). |
For Piaget, development proceeds in small steps; accommodative
:modifications in schemata "can‘occur only when there is an appropriate
match between the circumstances that a child encounters and the
schemata that he has already assimilated into his repertoire" (Hunt,
1961). Materials at the appropriate level, which provide the child with

the chance to practice developing schemiata, should emhance cognitive



development. However, wheh the discrepanéy between the child's '
‘levei_And the circumstances is too great, ﬁo accémmodation can occur,
Thus, the impact of play on cognitive developmenf.may depend largely
on the match between the play materials and the child's'levei of
development.

Learning through play may also be thought of in relation to the
concept of competence, as discussed by White (1959). He has emphasized
the satisfaction an individﬁal derives from effegtive interactions
with the environment in the absence of strong pfimary drives. He
contrasts the narrow learning and concentrated attentioq of the
vtypical structured instructional situafion with the bréad development
of cémpetence in self-directed éctivity, without external di¥ection or
pressure. Such absence' of prgssdre and spontanecus interaction wiéh
the environment is characteristic of children's play.

! : Additionai theoretical éupport for the role of élay in cognition
comeé-from work on exploratory behavior and curiosity. Berlyne (1960)

~ has looked in detail at beﬁavior such as-curioéity and play which

gerves no obvious external pufpsse. He has fécuse& on stimulus
factors related to such activity and has identified é_nuﬁbef-of
collative variabies (novelty, éurprise, confiict, incongruity, ébmplex—
Iity) as important to play or similar apparently unmotivated behaviors.
Charlesworth (1969) has extended the study of one of these variéblég,A
surprise, to show how it might function to bring.about cognitive
development. While if is not obvious how surérise per se is rel#ted
to play, it seems likelf that many of the investigatory and manipulative

behaviors that occur in play are in résponse to collative variables




in the materiale or, aonversely, are aimed at making the materials
more stimulating or interesting, in what Berlyne would call
diversive activity. The distinction between investigatory and
diversive activities will be examined in mote.detail in the next
section, in discussing'the work of Hutt.

A different theoretical interpretation of play is that of Sutton—
Smith (1967). In attempting tc understand the relationship bptween
play and cognitive development, he focuses on the oppottunity provided'
by a playful situation for a child to vary his feepenses_te ebjects,
thus increasing his range of associations to these objects. 'While
it is probable that most of this associative and combinatorial

activity is of no utility except as a self-expressive, self-rewarding

‘ exercise, it is also probable that this activity increases the child's

repertoire of responses and cognitions..., an increase which has '

;potential value for Subsequent adaptive purposes...Responses developed

in play may be put to adaptive use when there is a demand."

In summary, various theoretical positions suggest that important

- learning takes place through spontaneous, playful interactions of the

yonng ehild with the environment. The concept of "match" suggests

that behaviors practiced in play may be related to level of development.

Nork of Berlyne and others focuses on stimulus variables of the

materials as an important consideration. Sutton-Smith's work empha-
. '
sizes novel responses developed in play.
These theoretical positions raise a number of interesting questions

for reseazch. Do children at different levels of development respond

differently to materials in temms of differing needs to practice



developing schemata? Do children learn more from interactions with
materials when there is a "match" between the materials and the
child's level of development? In addition tc possible learning, do
children develop.novel responses througn manipulation of materials
in‘play?‘ | |
RESEARCH ON PLAY AND COGNITION

Whiléﬂﬁhe implications of the theoreticai positions'discuséed
above are c1éar, éxperimental evideﬁﬁe of cognitive change resulting
from play is extremély meager.: Obvioﬁsiy it is.éldifficulé #rea to .
investigate. Play behavior is so diffuse and unstructured tha;
systematic observation is'extrgmely difficult. Bits of hehavior
teléting to a given cognition may occur at widely sgparated points
in time and space. .The changes in question presumably proceed by small
steps and take place over considerable périods of time. -Klinger (1969),
in discussing the role of play in.pgobiem solﬁing; comments that
solution of problems i{n play is rarely direct, "Rafher, sblutions emerge
" out of periodic, fragmented enactments of salient material.” Elkind
(1971) points out that shdr;-term experiménts based on learning fheory
miss ﬁhe.small steps invoi&ed in this type of slower, 10ng-tgrm
acquisition, which he calls ""spontaneous learning." |

The problem is neatly summarized by Flavell & Wohlwill (1969):
"Effects of training in producing vertical progression tend to be -
inversely proportioﬁal to the extent of horizontal transfer achieved.
This inverse relﬁtionship represents quite possibly the kéy to the
. difference betweén the effects of training a2nd controlled experience

and those of the child's spontaneous, unprogrammed experieﬁce. The

<



latter results in vertical ﬁrogfeés'that is:undoubtgdiy slowerland
more haphazard, but in compensation it takes place on a much broaaér
scale horizontally.™

This statement makes clear some of theip;obléms of reséarch oq.play:j
the outﬁomes of play are broad, ppen—endéd,‘ﬁaphazard, and'defiEult _
to measure. Few research paradigms deal with this problem. Farly‘
studies of play are generally observational and taxonomic: enume:ations
of the kinds of play and the materials used by children in naturalistic
settings, Some more recent .studies have focused‘on leafniﬁg through
games (Humphrey.1965, 1966). \Sutton—Smith (1967) used a numbexr
guessing game to induce number'conéérva;ion in five-year-old children.
The competition in the game was‘presuﬁed to force the children to pay
attention to number cues. However, young children do not readily
abide by :uies; games for young‘éhildren therefore require cloie
teacher supervision (except for siﬁple active games like "tag').
Most so;called games for preschool children are in fact teaqhef- .
. directed lessons. : . | .

A possible expefimental pafadigm for investigating play is that
of incidental learning. Poétman (1964) distinéuiéhed two types of
éxéeriments on incidental learning. In Typé I, the subject is exposed
to sgimulus materials but is not given instructions to learn; he
jis subéeqpently tested for reten#ion,bf certain aspects of the mate:ial.
~ In Type II, the subject is exposed to stimﬁlus material andlgiven |
a specific learning task; he is subsequently tested on somé[aSpect

of the material other than the assigned task. Type I, clearly, is

closer to the situation of children at play. Hdwever, little research

7



ﬁas been done with preéchool children. Existing résearch iﬁdicatcs
thaﬁ incidentai leafning increases to about age 12, présumably due to
| inc;easipg,ability,&o divide attention (Maccob§, 1969; Siegel &
Stevenson, 196&; Hale, Miller & Stevenson, i968). Thié suggeéts that
youﬁg childfen have little ability to attend to more .than one thing
‘at once, a suggestion borne out by research in other areas. Of course
in T&pe I learning, attention is not necessarily divided; the child
 may attend and respond'fo any °9E_9f several aspects of tﬁe méterial.
Berlyné (1963) feels thac=the-cp11a£i§e properties;of sfimdli will
" have a considerable importance. in determining whe; iﬁcidental learning
will fake_place.. |

Postman (1964) sums up ﬁis review by pointing out thac»thexg is, in
faét, no reason for a conceptual distinction between intentional and
1nciden£al learning. "What is learned depeﬁds on the responses elicited
by_thé stimuli in the experiﬁentalvsituation. Manipulation of the
_iﬁstruction stiqulus represents pnly one of the many different ways in
which these.respon;es can be determined.” Postman's position suggests
that tc¢ understand the learning that occurs during play we should
look at the benaviors thét take place.as a child manipulates materials
and atfempt to understand the variables that affect_thém, instééd of
looking only at the ouécomeé?‘ The behavior-dﬁring play would be seen
. #s a médiating variablevpo the learning that results. After observing
and recording behavior, it could be deterﬁined whether éertain
observed behavior was in fact related to_lgarﬂing.

A most interesting and sﬁggestive bit of research along these lines

is reported by Morf (1959). 1In the course of his training studies on



inclqsion; some children, who had respéndéd incorrectly to thé
inclusion problem, were givén no training but were instead given the
opportunity to manipulate ffeely the-éxperiméntal materials. Thg 7
resuiting behav.or was observed and recorded. Of 43 subjects, betwee;

the ages of 4 and 7, 14 engaged in purely piayful imaginative and
manipulative behavior. Twenty subjécts mixed playful {maginative
behavior with rudimenta;y grouping activities. Nine‘subjecfs became
deeply involved in grouping and regrouping the objects. From ghis last
grou?, one protocol is given of a four-yearjoldis play with éeven

blﬁe cars and three yellow ones. The éhild'fearranged the cars
repeatedly, in paradés; races, parking areas, etc,, with apparent
attention td the colors and numbers. After the free play, the subjects
were again givenfthe‘inclusion probiem. 0f the 20 who engaged in

" some grouping activities, 7 improved from ihitial cpmplete failure

to achieve partial sucéess. of tﬁe niﬁe who ehgaged'in intensi;;
g;ouping activites, eight had, interestingly, achieved partial success

“ in the pretest. Of these, two achieved complete success after free

play. The one who had failed initially achieved partial success.
Although no statistical results are given, these data are most suggestive.
Imérovemgnﬁ was apparéntly related to tﬁé'activitias engaged in.
spontaneously with the materials. Furthermore, those subjectsvwho'
engageq'in the most grouping aétivity were those‘who had a transitional
sﬁagé;r This study suggests that the initial ability level is an
important variable in the kind of béh;vior engaged in during free

play, and that the kind of Lehavior, in turn, is related to learning.

A quite different experimental approach to'igarning through play



involves introducing speci»lly-deéigned materials into thé natural
epvironment, e.g., & nursery school, ana simply aliowing ch?ldren'to
piay with them.as they wish. Kéislar & Phinney (1971) devised a self-
instructional toy to teach childrgn to associate nine different animals
with their néturalﬂhabitafs. .The nine animél cards.had tabs on the
Abacghgp that each one'c;ﬁid fit only into the slot undér the :
. apptop;iate habitat. An accompanying feference book_allowed the child,
thr&ugh use of pictured tabs, to look up any animal ahd_see him
piq;yred in his natural habitat. In two different Head Stérf class~-
rooms, one third of; each group was brieflylshown the mechanics of the
;oy,.includiné how to use the reﬁereﬁce book. The toylwas then left
in each classroom for four days. Results showed that the 37 children
improved as a group frém a pretest mean of 1.8 (at the chance level)
. to a posttest score of 5.4 (out of a.poséible 9). Thirﬁy-two percent
of the sﬁbjects made either no errors or only bne;on the éosttest.'
| A gtud& of the saﬁéfébrf, but covering a considerably longer

period, has been carried out by Olson (1970). ﬂe devised a pegboard
toy in which checkers fit only into the larger holes on'theldiagonéls.
'After‘the toy was léff'in thé nursery school for seven ﬁonths, thg
children in the school performed significantly gétter on a test’of
,diagonality than children in another similﬁf nursery school where
the foy had not been used. Through trial and érror, children who
played with the toy had apparently discoveréd the diagonal'pa;tern.

In summary, few fesearch paradigms are available to deal with the
learning that occurs in spontaneous, un@irectedAactivity. When

materials are simply left in the environment, it is extremely difficult
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to control extraneous variables and gain any insight into the specific
factor§~that influeﬁce the learning. = The i;cidental learnlng_li;era-'
ture suggests that it is important to look at the.beha#iors tha; occur
during play as a mediator of leafning. The'behaviér is probably
related to the initialrability level, as suggested by’Mérf, as well as
to the sti;ulus properties of the materials. -Fuftherlresearch needs
to focus 6n the interrelationships among ability 1eve1;'méterials, and
response patterns during p;ay..
INFLUENCE OF MATERIALS ON PLAY
The influence of ﬁaterials on play has been_investigated in a

number of_wéys. Several studies have dealt with the effect of

novelty on toy preferences. Mendel (1965) showed that young children

(3 1/2 to 5 1/2'years 0old) in a free choice situation reliably pre-

fer;ed novel toys over toys with which ‘they had previously had a chance
to familiarize themselves. Relative complexity of stimulus materials

also appears to be preferred by childrenf(Cantor, 1963);. However,

' preference in a free choice situation is not necessarily a measure of

the amount and kind of involvement with a toy. The most novel or

cdmplex toy may be initially chbsen, but the child may not continue

to play with it for long. It is important to look at what actually

- goes on during interactions with materials.

Pulaski {1970) looked at the actual play éattern; (specifically,
fantasy production) of 5, 6, and 7 year old children in interaction
with toys of varying degrees of structure.  She found that minimally
structured materials elicited a greater variety of themes. However,

in general, children at this age already showed well-established
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predis?égftions toward certain fantasy themes, so that the effect of
variation in the materials was not great.
Perhaps the most pertinent work in this area is that of Corinne

Hutt (1966, 1970). Working within Berlyne's theoretical framework she

-consilders play as a form of diversive éxploration, that is, exploratory

behavior that aims at ingréasing~stimulation. Using a specially
designed "novel:objecé" capable of ﬁeiqg mgnipulated in varioﬁs wéys.
and providing various kinds of féedback (visual, and/or auditory
or none) she noted the time children spent in free play withithe
object ana the specific kinds of respoﬁses'made. In her analysis she

distinguished between two kinds of behavior that are affectéd differ~

'éntly by characteristics of the materials. Specific exploration isg

behavior aimed at gaining information about a stimulus, or at under-

. standing what the objegt can do. It is affected largeiy by the

complexity of the stimulus, and typically decreases with repeated

‘exposure. Divérsive"exploration, on the othef.hand, typically takes

" place after specific exploration. The child has found out what. the. ob-

jeCt>can do and is now concerned with increasing stimulation from
it. * The amount of time spent with an object in diversive activity is

a factor in how much the child can do with it. Repeated exposure does

" not necessariiy Ttesult in a decline of responses. This distinction

between specific and diversive exploration has impo;tant implications
for the role of materials in play. .A complex, highly structured toy

may elicit much initial specific exploratory behavior, but soon loses

- appeal if it provides little possibility for diversive behavior.

Simpler toys, such as traditional Elocke,'would elicit little specific
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exploration, -since there is little to learn about blocks. However,

there is literally no end to the things the child can do with them,
a fact which may account for their perennial popularity. 1In diversive

or play behavior, then, the toy that will sustain interest is one that

~allows the child to do a variety of differentuthings with it. Pre-

€

" sumably this'ﬁariety of possibilities allows the child to use it in

'accordance with his own concerns and abilities.

'.In semmary, the effect of materials used in_a_free_play context
may be profitably differentiated in terms of Specific and ditersive
exploration.- Specific exploration will be affected éarticularly By.
collative properties such as novelty and complexity (although

obviously these factors interact with the child's age, ability, etc.).

_ Diversive behavior, which is closer to our definition of play, will

be more a proeduct of what the child.can de with the meterials, i.e.,
the poeSibilities for manipulation and arrangement allowed by the-
materials, and what the chile's individual prediébositien and
abilities incline him to do. |

DEVELOPMENT OF MULTIPLE CLASSIFICATION ABILITIES. IN CHILDREN

In order to study behaviors related to cognitive develepment as

«

" they occur in play, it is necessary to select a particular area of

.deVelopmenttgs a focus for both observation and selection of materials.
Piaget (Flavell, 1963) distinguisﬁes two modes of -interaction with

the environment that are related to cogeitive development.‘.One,
ﬁhysical'experience,.leads to understanding of the quelities and
properties of things, such as shape, colot, and form. The other,

logico-mathematical experience, leads:to”an-uhderstanding of the

13
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relations among things and of the properties 'of our actfons on things.
From the former, one learns, for example, that 9bjec:s have certain
physical properties; from the latter, one learns that objects can be

. .
groupaed in varicus ways on the basis of their different properties, and

that the same object can become a member of a number of different

groups. The'ébility to classify objects consistently oﬁ one dimension
and then shift'one's ériteria and classify on another diménsion, which
will be called multiple cléssification, develops duriné the preschool
and éarly'elementarj years (Inﬁelder & Piaget, 1964). it:seéms |
likely that this abilit& deveiops from‘répeated manipulation, grouping
and regrouping of objects, such as frequently occurs in children's =~ s

pléy. Furthermore, the océurfenbe of such activity could presumably

be influenced by the specific materials a child is exposed to. Use

of materials that vary on only one dimension should aid learning to
sort consistently; ijects that vary systematically on a number

of dimensions might provide-cues'that wou1d stimulate groupihg‘and_

fregrouping, and thus give practice in multiple classification. Tﬁe

&evelopment of such;abilities; therefore, seems a worthwhile area to
investigate withinvthe theoretical context discussed, that is,~1éarning'
through play. . -

Afhe young child's ability to classify objects -has been examined
frdm a number of differént‘points of view. The stﬁdies of Olver &
Hornby (1966) show tﬁe changes with age in fhe kinds of groupings
made of common objects. Kagaﬁ,'Moss,_&'Sigel (1963) ﬁave looked

#t classificato:y behavior in terms of differences in.cognitive

styleg.' Sigel and his associates have looked at similar behavior in .

14



‘terms of developmental changes (Sigel, 1964);>wi;h disadvantaged

children and as affected by the level of representation (Sigel &

McBane, 1967; Sigel & Olmsted, 1970). Most of this research is

concerned with the type of classification used.by children, rather

4 than with the ability to change the classificationroriginélly used.

Typicaily, also, this research.has used either real objects,:or pictures,
6r words -for real objeéﬁs.;,

The physicél dimension prefefred by childfen as a basis for
classificétion has been stu&ied using ééometric'forms_v;rying typically

in shape, color, and sometimes size (Suchman & Trabasso, 1966). There

' is considerable evidence that young children prefer color but. that.

¢

around agé five or six the preference shifts fo form. Strbng
diméﬁsionai pfeféf;ﬁges interact with discriminétion leérning
(Wittrock & Hill, 1968) and are preéumed tov;nhibif‘ghg abili;y to
shiff criteria for sorting (Kofgky & 0$1er, 1967).

Tﬁe abi}ity to classify ébnsistently and to subsequenfly éhift_

criteria for sorting has been investiga;ed by Piaget and his associates

as parf of his extensive study ¢f claSSification (Inhelder & Piaget,

© 1969). Piaget describes in detail the devélopmentallchanges in children

in terms of the kinds of groupings they make in response to the instruc- .

tions to put together things that are alike. From early "graphic"

.»cbllections, which have no consistent criteria for grouping, the

child proceeds to "nongraphicf collections in which the criteria are
consistent but ;he grouping is not necessarily exhaustive. Finally,

the operational child can plan in advance several alternative ways

' objects could ve grouped and understands the hierarchical relationship

i
H
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among groups. Piaget also investigated tﬁe responses of children
‘asked to classify objects in a different way, after an initial sort. -

"The following table gives the percentages of children at ages 5 to

9 who could maka successive, consistent classi{ications on different

criteria.
Age 5 6 7 8-9
No. of subjects (12) a7n (18)_ (13)
Criteria: 0 277 122 sz oz
1 - 46 12 11 0
2 27 47 56 31
3 0 29 28 69

For Piaget, consistent and exhauétive classification is difficult
for the young child because of ﬁis failure to coordinatg intengion
(the defiﬁing property of a class) and extension (all the members of
" the class so defiﬁed). His inability to_shift eriteria ié related to |
_]his lack.of anticipation or planning. He typiéally arrives at his
first c1as§1fi:ation scheme by trial and error, rather than by
conscious selection. Thus, ﬁhén asked to scrt in.a différen; way,
“he is apt to hit upon the same dimension as he uséd before. Unlike

the operational child, he has not made a systematic inﬁentory of the

- materials.

A study of multiple classification by Kofsky & Osler (1967)

confirms the difficulty of young chilidren In-reclassifying objects,

“.

but goes beyond previous studies in examining stimulus variableé. In

their experimert, three sets uf materials were used. Set A varied
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on four dinensions, with two values of each, to give 16 item;; Set

B varied on two dimensions, one with two values, the other with eight,
to give also 16 items; Set C used two dimensions, with two values
each, for a total of four tiems. Set C resulted in the greatest

number of adequate initial sorts and reclaséifications among five-

vear-olds, Set B resulted in the.next'best performance when form and

-

color were the relevant dimensions, but resulted in the pooresf
performance Qhen size and number were relevant., Thus; they found that
the younger children (5-year-olds) were able to'reélassify more easily
(1) with fewer items (4. versus 16); (2) with form and color as relevant
dimensions; and (3) with fewgr irrelevant ﬁimensions presant.-

Recently Denney (1972) showed how the instructions given affect.._.. _ _»

. the groupings children make in free classificationf She used

two different procedures, one similar to that of Piaget (Inhelder &
Piaget, 1964), the other like that used by Vygotsky‘(l9625,‘in
requesting children aéed 2, 4, 6, 8, 12, and 16 to group stimuli
consiéti;g of 38 blocks of four colors with 9 or 10 shapes of each.
The types of-groupings formed varied significantly under the two
procedures. Her study is interesting for hér,method of recording and ‘

scoring the types of groupings that occurred. She was able to group

all the responses into four categories: groupings with no siﬁila;ity,

' groupings based on form, groupings based on cclor, and building with

similarityA(primarily form). She apparently did not consider the
number of blocks used in a gfouping. She did‘not'find most of the
types of groupings recorded by Piaget, and found no evidence of

distinguiéhable stages of development. Furthermore, she found no
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significant sex differences in classification behavior. However,

"~ she points out the proﬁlems of making sure younger children under-
stand thé instructions, and éuggests the need for more intensive study
of classification in younger children. e

Kofsky (1966) made a scalogram study of classificatory development
in an atiempt to establish a séquence of steps leading to operational
classificatory behavior. Using different tasks to tap each ability,
she fgggg'the‘following developm>»ntal sequence to prevail generally:
consistent sorting (using one consistent attribuée to group thfee or

more blocks); exhaustive sorting (consistent sorting of all of 9

objécts which Varied in}shapé and color); pqderstgpging of multiple

class membership (based on verbal responses fo questions); and
horizontal reclassificatidn (using 8 blocks consisting of 2 shapes

with 4 colors of each).

As have been noted, a problem in testing for multiple classification

)

—_—

. ability is-that of being sure that the directions are understood. In
.most studies, the subject is first asked to put together the things
that are alike or the things that belong together (e.g., Kuhn, 1972).

Pilot studies by the author indicate that children often interpret

this to meanAthings that fit together or that look nice together.
When the principle bf sorting on the basis o an attribute is made
.clear, many children can perform the task. After a child has ﬁade

an initial classification, he is typically told: "Now put them
together in a different way" (Heald & ﬁarzolf; 1953; Kofsky g Osler,
1967; Inhelder & Piaget, 1964). Again pilot studies indiqaté that

many four- and five-year-old children do not understand these verbal
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directions as meaning to sort on ; different dimension. A frequent
response is to sort on the same dimension but make a différent arrange-
ment of the items inside the sorting boxes. In the related case of
cross classification (matrices), Jacobs & ﬁandeventer (1971) showed el
that brief training of first grade cﬁildren §n matrix problems

improved performance immediateiy and four months later. Presumably,
the basic skill ;as not taugh; in that time; rather, the training

made clear what the task required and how it should be approached.

This suggests that tests for classification should include.tfaining

in what is required. In addition, since number of stimulus objects,
dimension preference_for color and form, and number of irrelevant
demensions have been shown to affect this ability (Kofsky & Osler;
1967), these factors shouid be taken into'consideration in a testing
situation.

It should be noted that multiple classification ability is distinct
from concept formatipn; most four- and five-year-ocld éhildfén already
'know the concepts (e.g., color, shape, an& size) used in the ty?icai
test (Kofsky; 1966; Osler & Kofsky, i965). The task requires, rachéf,
the ability to focus on one dimension and ignore irrelevant dimensions
to make an initial classification, and then to shift attention ﬁo a
.less salient or less preferred dimension for a second groupiﬂg. Thiﬁ’
latter ability might be assumed to develop in_fteevpiay through
habituation to the most salient dimensibn, allowing attention to shift
to another dimension (Jeffrey, 1968). Observational data on free
plgy sessions should show whether children'spontaneously shift their

attention among dimensions in any systematic Vay.




While multiple classification ability is distinct from concept
formation, it is probably related to concept identification. In both
free classification and in a typical concept identification task,
the child must identify a particular‘dimensioﬁ‘or concept as relevént
in a given situation. Of course in free clgssification the child
can initially decide which dimension is to be relevant. Howevér,

~in subsequént sorts, his choice is increasingiy limited.. He mﬁst
remember.the dimensions used previously and identify new dimensions
that can serve as a basis for a new classification. Osler & Kofsky
(i965) have shown that increasing complexity ( that is, number of
irrelevant dimensions) ihterferes with concept identification,
éspecially in young (four-year-old) children. Thgse results are in
ag;eement with the previously cited work of the same authors (Kofsky
& Osler, 1967) on free classification. |
While there have been a number of descripfive developmental
studies of multiple classifica;ion, there-have been very fe& attempté
to-manipulate or teach the ability to shift criteria for sorting. Most
of the work in this area has been doné by Sigel and his colleague§
(Sigel, 1971). His teaching procedure consists of having cﬁildren
participate in a small group with a teacher who presents common
objects and leads the children in discussions of their properties
. and the ways they are like or different from other objects (e.g.,
Sigel, Roeper, & Hooper, 1966).  This fraining apparently produces
some improvemeﬁt in classification as well as in cbnservation tasks.
ﬁoweVeg, generally the resﬁlts haQe not heen permanent; in one study,
eiperimental‘and control groups testcd after eight months did not
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differ significantly (Sigel, 1971). Siggl suggests that gains will
not be maintained unless there is'continuéd éupport in the educational
environment and opportunities for building on existing ﬁkills with
more complex materials (1219). Having availqble in the classroom
materials sttuétured to present various levels of dimensional complexity
might provide such support, giving children a chance to practice
clasgification skills at increasing difficulty levels.
A number of studies have used matrices as a means of investigating
classificgtion ability. While multiple classifi;atiqn féqdires focusing
on one dimension and ignoring one or more others, cross classification,
as in a matrix, requires simultaneous attention to two dimensions.
There have been a number of recent developmental studiespof the
ability to handle matrices (Siegel & Kresh, 1971; MécKay, Fraser,
& Rosé, 1970; Bruner & Kenney, 1966; Overton, Wagner & Dolinsky,
1971; Parker & Day, 1971), . Twn recent studies have given children
training on matrix tasks. After giving first grade;s 30 minutes

. of instruction, Jacobs and Vandeventer (1971) obtained significant
improvement on matrix tasks immediately and ater four months.
Parker, Rieff, & Speer-(1971)vtrained children at three age levels
on a matrix task; children aged 6 and 7-1/2 made significant .
.improvement, but four-and-a-half year old children did not benefit
from training. Apparently there has been no recent experimental
investigation of the relationship between multiple classification
and cross classification. Inhelder & Piaget (1964) consider the two
processes synchronous; ''they express one and the same general

operational mode of organizatio@." Free play with matefikls that




allow for multiple classificationfor cross classification might
result in improvement on matrix tasks as well as on reclassification
tasks. |
In summary, testing to determine children's level of classifi-
cation ability presents a number of problemé.' Performance on
multiple classification taéks depends partly on tne child's under-
standing of what is required. In ;dditipn, the number of dimensicns
and values used énd the number of stimulus objects presented affect
performance, as do the specific dimensions Séleéted, e.g. coior or size.
Multiple classification skills probably develop through experience
manipulating and grouping objects in variouS'wéys.~'Piaget's theory and
Huntfs concept of match, as discussed earlier, suggést that,:giyen_
material at an appropriate level, children will practice their
developing classificatory abilitiés and try out newly emerging
skills. 0bser§ation of play with materials that ailow for varioﬁgixéi"

kinds of groupings should give some clues to the spontaneous processes

.

involved in the development of classification abilities.
THE ROLE OF MATERIALS IN FARLY EDUCATION

In additioﬁ to the theoretical questions to which this study ;s
addressed, practical issues are involved,'concerning'botﬁ.the éﬁoice
of materials for early edﬁcation and the levela at which they are
apprdpriate. Cﬁr;ent views of éarly education stfes§ the importance
for cognitive development of a broad variety of experiences, rather
than limited Speéific tréining (Kohlberg, 1968). Howevér, as..
Goldschmid (1971) points ouﬁ, "Eveé if we prefer the child to discover

new relationships and act upon objects on his own, as opposed to

22



having to foilow a tightly structured curriculum..., we still need
to know what séecific kinds of environment, materiais, and stimulation
.the child should be exposed to in ordér to enhance his cognitive
development." Ia spite of general agreement on the importance of
manipulative materials and great popular inferest in "educational".
tbys, there is little information to gﬁidé nursery school teachers
in the selection of materials. Almy (1966) @;s‘pointed out that there
is a st;ikiné similarity of materials and equipment from one nuréery
school classroom to another, whether the children are threé—&earﬂ
Qids, four-year-olds, or five-year-olds. In order to select
appropriate ﬁaterials and understand at what level they could best
be used, more information is needed about how children at different
. ag: , use specific materials and what outcomes can be expected from
their play with materials.
PROBLEMVAND HYPOTHESES
The theOfetica; positions discussed above strongly suggest that
young children learn from spontaneous, playful use. of materials in
the enviroﬁment.' Piaget's theory suggests that activities
during play and the learning that results may depend largeiy on a
match between the materials and the child's level of deQelopmenf.
Furthermore, a child's play may behexpeéted to fesult in learning
particularly if'hg performs activiées related to that learning. - How-
ever there is little empirical evideﬁce to support these ideas.
The purpose of the present research was to study young children's
manipulative responses to materials in a free play situation and the

learning that results. Two studies. were conducted. In both, preschool .
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children at two levels of ability were observed during play sessions

with materials at two levels of complexity. Complexity was defined

~ with réspect to the number of ways in which the materials can be

classified. In the simple materials, the diménsions of difference

(such as color, shapé, and texture) all vary &ependently, so that there
is oﬁly one possible way to classify the maferials.' In the complex |
materials, the dimensions vary independently, so that no two pieces
are exactly alike; there are thﬁs a nﬁmber of different ways in which
they may be classified, In Study I, each child-was observed
playing with one type of materials (either a simple or a complex set)
dufing three plgy sessions; In Study II, ‘each child pléyed with three
différent types of materials (eitﬁér simple or c;mplex)'in a single
sgssioﬁ. In Study I oﬁly, following the play sessions, learning was
measured on a posttest of classifiéation ability.-

On tﬂe~basis of the literature discussed, classification ability

can be assumed to develop in interaction with materials that permit

" gorting. A child who is just developing the ability to classify "

~ consistently on one dimension should practice this ability more

readily with simple materials which can be.classified in only one way

and which providé no irrelevant cues. However, more complex '

" materials, which vary independently on a number of dimensions, may

present too confusing an array for this child, so that classification

ﬁill not be practicéd. The child who can already classify consistently

. on one dimension and is becoming aware of multiple class membership

has nothing to learn from the simple materials and thus is unlikely

to practice classification with them. The complex materials,'which'
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vary independently on a number of'dimensions, should provide him
with an Oppoftunity to explore various ways of classifying objects.
Therefore, the following hypothesis is made:

Hypothesis 1. Among children with limited classification

ability, more spontaneous classification during play
wiil occur with simple materials than with complex‘
materials; among children with advanced CIﬁssifiéation
Iability, more classification during play will occur with

complex materials.

Moreover, the simplé materials, by providing redundant cues for
classification on one dimension, should promoté Leafning of initial’
classification ability among children wlio cannbt yet coﬁsistently
claséifj on one dimensions. However, the more advanced child, who
can already classify on one dimension; has nothing to learn from the
simﬁle materials, For him,-play with the complex materials should

- promote learning of multiple classification, suggestihg the following
»Ihypothesis:

Hypothesis 2." For children with limited classification

ability, greater improvement in classi.fication ability on
a posttest will result.from play with simple materials
than with complex; for the more adyancgd children, greater

improvement will result from play with complex materials.

The literature reviewed suggests that the actual responses a

child makes are an important determinant of what he learns. The child




- who engages in more classification during play should show greater
learning than the ore who does not. The following hypothesis is made:

Hypothesis 3. Within ability groups, the’amqunt of

classification during play will be relqteh to posttest

performance in classification ability. Ty

In addition to the above hyﬁotheses, the research ﬁas aimed
at obtaining descriptive information on children's spontaneous use
of materials, as a basis for further study of tﬁe way ﬁlay activities
relate to learning. Of particular interest in this connection_were
the effect of differént materials on play é#tivftiés,_andidéﬁéiop4
mental changes in children's spontaneous use of materials.

In order‘fo'pursue these research goals, the first, and more
extensive, study was aimed at examining tﬁe majof h&potheées and
descriptive questions._'On the basis of iﬁitial'resuits, the second
study was planned and conducted to_focﬁs more on the descriptive

questions.
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CHAPTER 2. STUDY I

The first study was planned to examine the threéAhypOCheses
stated previously, concerning the effect of:ability ana complexity
of materials on young chiidren's play activities and on resultant
learning. The study was also aimed at obtaining descriptive data
on children's spontaneous use of manipulative materials, in order
to gain uhderstan&ing oflthé deyeiopment of classification ability
in play. The research required the development‘éf new methods and

materials to meet the needs for (1) a pretest of classification

- ability; (2) appropriate materials for children to use in a play

situation; and (3) a system'fof observing and fecordiﬂg~the spontan-—
eous use of materials.

The -experimental design was a simple 2 x 2 design, with two
levels of ability and two ﬁypes of materials, simple and complex.

Two groups of children, selected as high or lcw in classification

-, ability on.the‘basis of a pfetest, were randomly assigned to play

with‘either simplé or complex materials. Each child had three play

sessions with the materials and was then given a posttest of classi-

‘fication ability. The dependent measures were of two main types:

scores for manipulatioﬁs during the thfee piay sessions, primarily

fhe amount of épontaneous classification; and scores on the classifi-

cation posttest;- .
METHOD

Pretest

The prefest was developéd to select two groups of children at
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‘instructions. A common initial response was to put together pieces-

different levels of ability to classify and reclassify stimuli.

In terms of the experimental questions, the low ability group should

~be unable to classify consistently on one dimension, since it is

hypothesized that this group will practice classifying more and profit

morevfrom simple materials which allow for classification in only

' one way. The high ability group should be able to make an accurate

initial classification and show some ability to shift to a second
dimension for classifying stimuli since it is hypothesizéd that this
group will profit more from materials that allow for multiplé classifi-
cation. |

Since no standardized test of free classification ability is
available, pilot work was conducted to develop an appropriate measure.
It soon became apparent tha;'a major problem in.tééting for classi-
ficatioq was mq%}gg#fhe_ghild understand what was requirea. The
prdcedure.genéé?i}?fﬁgéd‘;n previous studies is to ask the child ‘to

put together pileces théc are alike; after an initial trial, the child

“ may be asked fo do it again, a different way. It was found that many

children, especially the younger, clearly did not understand such

-

to make a picture (as im the "graphic collections,'" noted by Inhelder &

Piaget, 1969). However, after a demonstratiocn of the task, these

'children could often make an accurate classification. The making

of a graphic collection-appearéd to resuit from their mental set,
rather than from inability to classify. Similarly; when asked to do
it a different way, many children would repeat their initial clasgifica~

. !
tion, for example, by color, but arrange the objects differently
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within each group. Again, a demoﬁstration of the task enabled some
chiidren to shift to a new dimension.

To deal with these pfobléms, an orientation sequence was developed,
in which tﬁe task was demonstrated and the child was assisted to make
an accurate classification and a reclassifiéation on a new dimension
(sé;.Appendix A for details).

The pretest itself consisfed of two free classification tasks

(Subtest 1 and 2). For Subtest 1, the stimuli were nine cardboard
c;t—qﬁt pieces consisting of three shapes with three coiors of each.
The child was shown the stimuli ahd-three low bdxes, and was told
to put together in one box the pieces that were .alike in some way..
The chilq was scored 9 points if all pieces were correctly placed;
S to 8 points were given for partially correct classifications,
depending on the number of corgectbplacements. Arrangemeﬁts with
less than five correct were judged to be chance placement and were
given no score.

- The stimuli were fhen removed'from the boxes and mixed up, and
the child was a;ked to do it a different way. The child_w;s scored
9 points if all pieces were correctly placed using a different

‘dimension; 5 to 8 points were given for partially correct classifications

- using a different dimenéion. |

- for Subtest 2, the stimuli were nine new caraﬁoard'stimuli, of
three Qhapes with threé colors of each. However;'a‘third-dimension,
patfern, was aaded. One plece of each shape and color was striped;
oné of ‘each was dotted; -and one, ieft plain. The procedure and

scoring were the same as in Subtest 1, except that if -a child made




a correct second classification on a new dimension, he was asked to

reclassify on a third dimension.

The test and scoring can be summarized as folIows;

maximum possible

—— : score
SubteSthl. (color and shape)- .
A. Initial classification | 9
B. Reclassification on new dimension 9
Subtest 2. (color, shape, and texture) -
A. Initial classification-. .9
‘B. Relcassification on new dimension 9

C. Reclassification on third dimension 9

45

Pretest reliability. The pretest was given to 41 children in a

Los Angeles areé Children's Center. Theichildren ranged in age from
three years five months to six ygars'eight monfhs. Scores on the
pretest‘;anggd from 12 to 45, with‘a-mean of 27.1 and staﬁdard
“deviation of 8.6. A split-half reliability coefficiernt was calculated
by correlating alternaté items of the test. This proce&ure was
somewhat limited by the fact that the test had only five items..
_Nevértheless, a reliability of .68_(as corrected by the Spearman-Brown
formnla) was obtained. This figure appears to be quite satisfactofy
considering that the first and subsequent itgms in each subtest
measured diffe;ent abilities; the first item involved initial
classification ability, and the second and third involved ability to
shift to a new dimension. Analysis indicated that in this population

these two abilities had a very low correlation (r = .04). (This




result is probably attributable in part to the fact that mcst of the
children could make sn initial classification, so that this ability
did not discriminate i:stween high and low ability children.)

To get an estimate of the relationship of the prétest to other
indices of mental developmeﬁt, the book form of the Coloured Progressive
Matrices was given to all the.chiidren. Scores on this test

correlated .53 with the pretest scores, suggesting that competence

on the pretest was to some extent but not c¢losely related to a

standard measure of mental ability.

Selection of subjects

The scores of the 41 children tested were analyzed in order to
celect as sdbjects chi]dren high and low in claésification ability,
as define& previously. It was immediately clear that the childrén
did ;onsiderably better on the pretest'than waé expécted on the basis

of previous‘literature. Table 2-1 shows the.percehtage of children

" at each age who could make successive consistent classifications

4

on different dimensions.. Six of the 9 three-year-olds and all but

one of the 16 four-year-olds made at least one accurate free classifi-
cation. All of the five-year-olds and all but one six-year-old

made a consistent classification.l A substantial pfoportion of the

four-, five-, and six-year-olds also made a consistent reclassification

- on a differenﬁ dimeﬂsion. These results are well ahead of those

reported by Piaget and others; for example, the performance of five-
year+olds, as reported in Table 2;1, can be .compared with the results’
of Iﬁhelder & Piaget (1969), cited on page 16. The higher performance

>
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Table 2-1. Relationship of Age to Number of Dimensions used in Multiple
Classification. - '

Number of Dimensions Used Age (and Number of Subjects)
' ' 3 4 5 6
n=9 n=16 " n=10 - . n=6
. oo % % oo
0o 33 6 0 17
..~ 1 only 67 56 30 33
2 only 0 - 38 50 33
3 0 0 - 20 17
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in the present case lends support to the.idea that children often

do not understand what is required in a classification task and that
the orientation sequence, by clarifying the task, led to improved
performance;

In order to select subjects for thelstedy, the pretest scores
were used, as they not only measured consistent classifications'but
also gave partial credit for nearly accurate groupings, as explained
above. In terms of the initial statement of the experimental problem,
low ability would be defined as the inability censistently.te make
an accurate initial classification; that is, a score of less than
18 points on test items 1l.A aed 2.A combiﬁed. High ability would be .
represented by accuracy on items l.A.and 2.A plus‘at least partial
scores on.l.B and 2.B; that is, a score above 18 but less than 36.
However, the unexpectedly high performance of the children required
some adjestment of the criteria used in selecting subjects.

A ffequency distribution of pretest scores (Aﬁpendix B) shows
three distinct clusters of scores, one around 18, another around 27,

and a third around 36. The lowest cluster consisted generally of

children who had made some errors on the initial elassificatiom,

although several children who had made two accurate initial classifi-

cations were included. None of these children could shift to a new
dimension as a basis for classification. These 14 children, with‘
scores ranging from 12 to 21 (mean = 17.8), were selected as the low
ability group. |

The high cluster consisted of.chi;dpen who showed the ability to

shift to a second dimension as a basis for reclassifying stimuli,
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but could not shiff to a third dimension. These 1l children, with
scores tanging from 36 to 40 (mean = 36.5), were assigned to the high
ability group.

The middle group, with scores from 23 to 30, were not used in
the experiment. Two éhildren with perfect scores of 45 also were not
used.

While the high and low groups both had‘éomewhat greater ability
than was originally planned, it was judged that they were close

enough to the desired range for an initial study.

Materials

Materials>at two levels of complexity represent the key treatment
variable for the study. After{a number of pilot studies; two seté
rof wooden blocks (27 blocks each) were developed to meet two
requirements. (1) The two sets had to be similar in all respects
éxcept for complexity; the simple set could be classified in only
one way, while the complex set provided greater variety of elements
and permitted multiple classification. (2) The blocks had to provide
interesting and novel manipulative possibilities for young children,
80 that children woﬁld react to them spontanenusly in a free play

" situations.

In order to assure that the materials would be interesting fdr
children to play with, a number of diéferent simple maniéulative'
materials were tried out in pilot studies. Wooden blocks seeﬁed to
have immediate appeal to children because of the variety of possible

responseé that they allow. They were found to be used spontaneously
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by children in a number of ways: -for making pictures, designs, and
constiuctions; as well as for grouping and classifying in.various
ways., A numbsr of different shapes were. tried out, and it was
observed that shapes whichAfitted together ir different ways provided
more interesting possibilities than she‘ususl squares, circles, shd
triangles. The shapes finally selected have curved edges, some
csncave and some convex, so that they can be combined iIn various ways.

To meet the requirement'for two similar sets of blocks that
differ only in complexity, the two sets of blocks use the sahe three
dimensions of coler, shape, asd texture, with the same three values
of each. However, in the simple set, the dimensions vary dependently;
Athat is, a piece of a given shape is always the same coior and tsxture.
There are nine blocks-of each of three types, to make a total sf 27
biocks (see Figf 2-1). Thus, the blocks can be classified in only
one way; the th;ee dimensions provide redundant cues for a classifying
task.

In the complex set, the same three dimensions of color, shape,
andwtexture vary independently, so that no twu pieces are alike.
All tbe pieces of a given shape vary in color and texture. Since the
blocks represent three values for each of three dimensions, thsfe are
a total-of 27 blocks (see Fig. 2-2). The blscks can be classified
and relcassified on three different dimensions; in.order to classify

on cae dimensicn, the child must ignore the other two dimensionms.

Observing and recording children's use of materials

A major problem for this, or any, research on play is that of




Figufe 2-2,

Complex blocks, which permit multiple classification.

@ o . _ 6
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finding a way to record behavior so that-it.can be measured and
‘studied. An important aspect of this study was therefore the develop-
ment of an instrﬁment.for recording manipulations of matérials during
play. In pilot!studies with thelblocks, notes wére made of manipu- ‘
lative responses that children made. Various catégories of responses
were nqted, such as: dramatic play, constructions, gictorial represen-
tation, classification (by éblor, shape, and texture), and designs.
Since the focus of tﬁe study was on how children. learn to classify
from playing with materials, it was_evident tﬁaf records shoﬁld be
made pfimarily of manipulations.based on apparent recognition and
utilization of the physical properties (color, shape, and texfure,

in this case). These manipulations were found to be of several types:

classification, the combining of elements on the basis of similarity;
pattern, the combining of elements on the basis of systematic contrast;

and coﬁplemeﬂtari;z, the combining of elements by fitting together

matching shapes. - Other aspects of the manipulations that were found
to be eaéy to record and might be of potential interest were total
number of blocks in use, and orientation of the blocks, whether flat,
piled up, or 6n their sides.

Pictorial representation and construction were found to be
ambiguous cétegories for oBservers to agree on; the most reliable
evidence that a combination of blocks was meant t§ represent something
~was the child's séontaneous verbalization that he was making "a house"
or "a man." Therefore it wa§ decided to record verbalizations but
not to attempt to interpret whether or not a combiﬁgtion.was meant

to represent something.
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Several other categories that had been noted were rejected
as being not relevaﬁt to the study. For example, dramatic play with
the blocks appeared to be gene;ally independent of recognition of
physical chafacteristics and is very likelyimore closely related to
personality variables than to the cognitive'factors of interest here.
Precise, unambiguous definitions were-developed for éach category
of manipulation, so that observers could agree on their oécurrence.

The following definitions were used for each category and subcategory:

1. CLASSIFICATION:’ Any grouping of three or morguylocks_qlike
Oon one or more diﬁensiohs. For the complex blocks only; c;assifica—
tion is further broken déwn by color, shape, texture, and combina-
fion (of any two of fhe precediﬁg attributes),

2., PATTERN: A systematic combination of th;ee or more elements
on the basis of contrast and in accord with a clearly discernible
rule. It consisted of the following subcategoriés: |

§2§gg££z:-rcorrespondence of shape, coler, or texture nn either

.o . side of a_mediaﬁ.

Alternation: colo;s, shapes, or textures succeeding each other

in a regular sequence,

Pairs: two or more identical groupé of two objects each.

Triplets: two or more identical groups of three objects each.

3. COMPLEMENTARITY: A.combinatioh of blocks in which edges are -
fitted together with no attention to the over-all pattern.

4. ORIENTATION OF BLOCKS: The way the blocks were combined,

without attention to their properties. It consisted of the following

subdivisions:

38




Flat: Blocks spread out flat on the table
Piled: Blocks stacked one on top of ancther

Upright: Blocks set up on edge

Mixed: .Some combination of the above

5. NUMBER OF BLOCKS: Total number of blocks being used by

child at the moment of observation.

6. VERBALIZATION: Any comments by the child about what he was
making or doing. l |

A timeésampiing technique was decided on as‘the beét method
for recording manipulations. A 30-second 1ntervai was fbuﬁd to be
the shortest manageable unit; that is, at 30-second intervals‘cﬁé_
observers nqted and recorded any applicable manipulations. Classifi-
cation, pattern; complementﬁrity, and orientation of blocks wefe,
recorded simply with a check. 'A child 2ould receive several chécks
iﬁ a given interval; for example, an afrangement-could show both

symmetry and complementarity; or a.regular alternmation of color could

. oceur in a pile of blocks classified by shape..

The number of blocks were recorded by writing down the approximate
number of blocks in use at the moment of observation. .Verbaliiations
were recorded verbatim whenever they occurred during the play sessioms.

The forms develﬁped for making the records are shown in Appendix C.

Scoring. Scores in each of the main categories of manipulation
Vére obtained for each child by totaling the number.of chécké for
that category in each of the three sessions. A maximum score of 20
checks per session (2 per minute for 10 minutes) or 60’f6r three

gsessions was possible in each category for every child. These scores
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were used in computing observer reliability and in studying the rela~

'tionship among experimental groups.

' Subjects

The subjects were 24 children from a Lds'Angeles area Cﬁildren's
Centef. They were selected as higﬁ or low in classificatibn ability
on the basis of a pretest, as explained above; Of the 14 low ability
children, one refused to participate, leaving 13‘(6 girls.and 7 ﬁoysj;
Their average age was 54.5 qonths and ranged from 44 to 77 months.

The 11 low ability children ranged in age from 53 to 80 months, with
a mean of 66.3. There vere 7 girls and 4 boys. .-.... -
Procedure

- The children in the high and low ability groupélwére randomly

assigned to play sessions with either the simple or the complex

. materials. The play sessions were initiated about two weeks after

the pretest, in a spére room used as a library. The children were

told simplgﬂthac they would have a chance to play with somelnew

goys, and were invited indi&idually to accompany the experimenter.
.When'he entered ;he‘rpom, the child was seated at a low table

and one set of blocks (either simple or complex,  deperding on his

group assignment) was placed before him, in a haphazard érray. rHe _

was told that he could do whatever he liked with the blocks. None of

the children showed any hesitation in immédiately beginning to play

~with the blocks.

Each child was allowed to play for ten minutes. If he.indicated
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ﬁhat he was through sooner, he was allowed to leave; however, thisf
occurred rarely. After ten minutes, the child was told that thefe
wés no more time,"but that "he would have another chance to play Qifh'
the materials. On subsequent days, eaﬁh child was invited to come
play with the blo;ks, until he had had three sessions. A11A24
subjects complgtéd the three sesslons.

Forlthe majority of the seséions, two observers, seated
unobtrusively besidé Qrﬁslightl& behind the child, made simulténeous
records. However, singe agreement between réﬁer; was'high (as
éxplained in the results), the presence of twec observe;s for all
sessions was judged unnecessary. A tape recorder with background
music provi&ed'a pre-recorded voiée announcing 30-second intervals.
At the announced times, the observe:s recorded ménipuiations that were

'evideht at that moment, using the form shown in Appendix C, as described’
above.

| After completion of the thfee play sessions, the éhildren-were
. given a posﬁtest of ffee classification ability. The posttest
consisted of éﬁ.orientation sequence similar to that used on the
fretest, and two free classification subtests; similar to those u;ed
on the pretest bu£ with different stimuli. The scoring was similar
t§ that of the pretest; thus, a total score of 45 was possible. One
chi-id who completed the i)lay sessions left the school and so did not -
receive the posttest; another child refused to take the posttest.

Therefore 22 children completed the posttest. -
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RESULTS
_.The results from the study are of.three.distinct types, in rela-
tion to the main questions posed: first, descriptive data on the
manipulations of the blocks in play and theidifferenées among experi—.
mental groups; éecond, performance of the children 6n the claséifi—
cation posttest, and third, the relationship of posttest scores to the

manipulations exhibited during play.

Manipulations during play

Observer reliability. Twenty-four childfen completed three

sessions each, for a total of 72 play sessioné.,,For 45 of these_'
sessions, two observeré simul;aneously recorded beﬁavior. Reliability.
was célculated by correlating the observations of the two séts of
records for each subcategory of manipulation. Table 2-2 shows the :

correlations between observers for each session, and also the mean

. occurrence for each subcategory of manipulation. For all types of

manipulation except those of rare occurrence (below 1) correlations

between observers were high (.72 to .99). For the most commonly

N

occurring manipulations (with a mean above 10), correlations ranged

-

from .86 to .99. For example, inter-observer reliabiiity for the

. subcategory symmetry for-ﬁhe three sessions was .88, .94, and .86,

| indicating a higﬁ degree of agreement between observers on the occur-

rence of the subcategory. -

With manipulations that occurred only a few times there was much

greater room for discrepancy. There was frequently either coﬁplete

‘agreement on thelr occurrence (r = 1.0, as in classification by color,
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Table 2-2, Inter—observef Reliability for Each Cati2gory of Manipulation
(Based on 24 Children in each of Three Sessions).

Category of Mean * . Session

Manipulation. ~ Qccurrence 1 ‘ TT ) I11
"Classification: '
Shape: ¢y 10.3 .89 92 .96
' 10.0 .92 .90 .86
| g 9.1 .94 97 .77
Color: Yellow 2 1.00 - -
Blue .5 .63 - -
Red 8 1.00 - . -
Texture: plain 2 - - -
striped .2 - - "
dotted 4 ' 2 - _ - -
Combo: C+S ' 2.1 - S ' 1.00
CT 3 - N .-
S+T ‘. ) 0004 ,.- . - -
Patfern: ,
) Symetry 7.8 .38 .94 .86
Alternation .5 .34 - ' .90
| Pairs o 15 .80 72 .99
 Triplets X - .3 13
.Comp1emeptarity: 14.1 .95 .93 ’.9f”,
Oriehtatfon: » - . |
— Flat . LR .98 L .96
| Piled | 12,7 - .96 .88 .94
Upright .83 .99 .97 9%
~ Mixed 9.6 .98 95 .87

Note: Blank spaces indicate that no occurrence was noted'by one or both
observers. In addition, where the mean- occurrence is low, correlations’
probably mean little. Reliability coefficients represent correjations
between the ratings of the same two observers.
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red) or one observer noted the bgﬁavior'aﬁd the other did nbt, SO
that no correlation can be caiculated. In addition, when a manipu-'
lation did not occur at all in a given session, no correlation can
be calcﬁlated; 2lthough there waé'perfect agreemenf between observers
that it did not occur. |

These‘reliability figures_wefe suéficiently high that use of a -
single obégrvé: appears to provide satisfactory data. For 27 sessions,
therefore, results are based on the ratings of one observer. For
sessions recorded 5y tvo obser&ers, scores ﬁere.aQefaged to give a
mean ‘that was_ used in‘further analysis. 1In cases‘wheré only\one
observer score& a session; that ;inglé score was of course used in

the gnaljsis.

Effects of agevand complexity of materia}s on manipulations.
The mean reores in'eaéh category were totaled across thé.three
gessioﬂs to gife a mean occurrence for the entire sample and for
each experimehtai:grqup. (See Table 2-3.) The first.hypotheéis
* concerned an interaction of ability with comélexity of materiais,
.specifically that am;ng low ability children more classification ﬁoﬁld
occur with simple materials, thle among high ability childreh,.ﬁgfe
, clﬁssificatioq would occur with complex materials. This-interaétion
Qas ;ot found; as can‘Be seen from the first line of Table 2-3. Both
high and low Ability groups engaged in more claésifica;ion with the
N éimple tlocks; the .low ability group engagedrin qore';lassification
with bp;h Séts’bf ﬂlocks than did the high ability group. However,

an analysis of variance showed that these differences are not significant;‘

Similarly, none of the other cateperies shewed significant zifects of




Tabﬁe 2-3; Mean Manipulation Scores by'Catebory and by Experimental
.Groups (Based on Ability).

] A11 Grolps | | -Exﬁerimenta] Group
Category of o Low Abilit . R
: : y High Ability
Manipulation Simple Complex Simple Complex
n=24 . n=7 - " n=b n=5 n=6
. 'Classification: | ' |
Total 313 | 36.3 287 315 227
Shape : 29.3 36.3 27.3 31.5 21.3
Color . , 1.3 0.0 1.6 0.0 1.0
Texture : .5 0.0 .07 .0 1.0
| Combination 2.4 0.0 0.0 .0 4.3
Pattern:_ .
Total - 10.4 4 7.9 17.0 10.7
Symmetry | 7.8 9 4.9 13.5 8.1
~ Alternation ' .5 2 B 1.4 .1
~ Pairs 1.5 6 2.5 1.2 1.7
. Triplets A 7 0.0 .9 .8
Complementarity: 4.1 | 8.5 14.6 14.5 19.8
Orientation: | ‘ .

Flat o 18.5 10.4 -~ 23.4 27.5  15.5
Piled - 12.7 14.2 7.3 6.0 - 11.8
Upright 8.3 | 9,1 3.3 6.9 13.8
Mixed | 9.6 | 6.3 9.4 5.4 13.9
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ability or materialé, although thé-differénce betveen'ability éroups
on total pattérn score approached significance (p = .08).

These results genefally show considerably less difference among
groups than had been.expécted. Furtner exanination of the data
suggested ' that the pretest, which was the iﬁiﬁial basis for grouping,
tapped too narrow a range of the child's ability. It seems likeiy
that a broad range of characteristics was reéponsible for differences
among children in the way they used the blocks. - Therefore chrono-
logical age, as a Broader-énd more general criterion of.ability,
was used to divide the children into groups. The younger grouﬁ\of

'lh_children had a mean age of 51.1 months ‘(range: - 45 to 58 months).
Ihe older group of 10 childfen had a mean age of 69.0 ﬁonths (range: 59
to 80 months). .
» When the data were reanalyzed, the hypothesized interaction of
aﬁility (age, in this case) with complexity of materials in terms
of claséifiqation was again pot found. Howevér, a'nthgg\?f signifi-
cant age differences were obtained. - Table 2-4 shows the meaﬁs for
older and younger children for each main category of ﬁanipulﬁtion and
for total time spent in play. The oider éhild;en havé,CSn;iétently
higheg scores on all pattern méasures. The use of symﬁEEry is |
significantly greater for the older children \p'< .001) and the total
pattern score is also significantly higher {p< 001)

Unlike pattern scores, classification scores Qid'npt differ
significantly beﬁween age groups. However, classificatibn on the

most subtle dimension, texture, and classification on the basis of

two dimgnsiohs at once (combiration) were exhibited only by the older
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Table 2-4. Mean Manipulation Scores by Categpry-and by Age.

Category of Youhger 01der - Significance
Manipulation ' ‘ of Difference
Classification: : )
Total - 29.6 34.6 -
Shape - 26.8 21.8 -
Color 1.6 1.0 -
Texture ‘ : 0.0 B T ¢ A -
Combination 0.0 4.3 -
Pattern .
Total 5.6 17.5 p £.001.
Symmetry 3.5 13.9 p <.001
Alternation .3 .9 -
Pairs 1.4 1.7 -
Triplets .3 9 -

Average Total Time |
(minutes) 25.5 29.4 p<.08
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children.
- In order to study further the relationship among age and
claséification and pattern scores, correlations were computed, as
shown in Table 2~5. Age was found to be highly correlated with pattern
scores (p< .001) but not significantly with.a#y of the classifica-
tion scores. The highest correlation between classification scores
and‘age was a nggative,gg:felagign ﬁith_color classification, a
"ginding that supports p;évious evidence for the preference of youhger
children fqr the coler.dimension. Correlations ﬁetween totai
classification scqreé and pattern scores are virtually zero, suggesting
that these two types of responses are independent. " - | |
The measures of.orientation weré not found to bear any clear
relationship to the Centrallquestion'of this.study. Althouéh score§
for these categories show consistency across sessions, they show |
no significant effect of ‘age dr complexity of ﬁatgrials and no piear
relation to the posttesﬁ.‘ Likewise, the numbér of biocks used was
“found to sﬁow'no interesting differences ambng groups. These categories

are therefore felt to be unimportant for the present study.

——

Consistency of individual patterns of reéponsés. Consistency
was examined by computing correlétions of'511 sﬁbcategofies of
- manipulations amo‘ﬁg the-t!;;:ee s.essions for all categories with mean
6ccurrencé.of 1 or more (since categories with occurrence of less’
_ tﬁLn ; weré found to havellbw oﬁserver réliability). .The sﬁbstantial
nunber of significant correlations (see Table 2-6) indicates that
individual cﬁildren were apt to repeat the saﬁe'types of manipulatipns

across sessions. For example;'a ¢hild who made compleﬁentéry-combinations.
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Tab]e 2-5. Intercorrelations of Age, C]ass1f1vat1on Scores,
and Pattern Scores.

Age " ” Classification
' Combin-
Total Shape Color Texture. ation
Classification
Total -.05
Shape -.07 7 xkk
Color- -.45 .34 .18
* Texture .18 42 .15 ,.'39;.}m”“»
Combination 1 47 19 .34 . 88***
.07 -.05 -.12 -.09 -.06

Pattern TTEEE

% p< 001
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Table 2-6. Inter- sess1on Reliability for Manipulation Cateqor1es with
Mean Occurrence Greater than One

Category of Sessions
Manipulation T &II _IT & 111 I & IIT

Classification:

Shape: % - 38 - .29 -
' . . A7 %
f 68* sork 47
A 77* 13 .22
Pattern: e
Symmetry - B1%* Wh2kk T 33
Pairs -7 o LGoRk -.13
Complementarity [T 3xRK L60** T3k
Orientation: | _ '
Flat J3wEE G5 % 5gkx
Piled Blkkx RS 4 L
Upright I L 5% J50%

Mixed | RIS a0 e

% p<L05; W% p<L0ly Rk 001

1This manipulation had a Tow mean occurrence of 1.6 which accounts in
_part for the Tow inter-session.correlations.




of blocks in the first seésion teﬁded to do the same in the second
and third sessions. These results suggeét that éhe categories
selectea for observation reflect stable patterns that have been
reliﬁbly.recorded.

Trends in categories of manipulations. The mean occurrence of

manipulations across the three seséiqns was examined to see whether

the children showed consistent changes, that is, whether there were

"~ significant 1néreases ér decreases in the varioug categories as the
children becamé more familiar with the blocks. Table 2-7 §hbws

the mean occufreﬁce of eaﬁh catégory of manipulatibn across the -~
threé séésions, as-weli as the mean time spent for each session.

An anélysis of variance was computed to test fpr significant

trends. It c#n be seen that complementarity and all forms of class-
ification except combination declined, along with time spent. The
decreases in cpmplemehtarity and in time were found tdAbe signifi-
-cant (p<<.05). The results in the catégories of patéern and orientation
- are less-C6nsistent. Aiternation showed a significant‘increase )
,(p<..0”5) anc_l the other fo‘rms of pattern showed mixed, non-significant '
changes. In orientation, use of flat afrangements_declined {p <.001)
across sessions. A |

;

Sex differences. A t-test for qifferenhes between the sexes

was computed for all categories of manipulation. The differences
between the sexes were not significant for any category, and results

———

for boys and girls were therefore combined for all analyses.
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Table 2-7. Mean ManipU]ation Scores Across Sessions, by Categoryf

Category of - ‘Sessions
Manipulation . I II 111 Significance of
Inctease or Decrease

Classification:

. Total 1.6 10.

5 9.3 -

Shape 10.8 10.1 8.5 -

~ Color - .3 2 .2 -

" Texture .2 0.0 0.0 -

Combination AT R S -
Pattérn:

Total : - 3.5 2.1 3.2 -

Symmetry ) 2.8 3.1 2.2 -

+ Atterfiation . R 4 p<.05
Pairs | .5 6 A4 -
Triplets o .3 .2 -

" Complementarity: 6.0 4.5 3.8 p<.05
Orientation: - B |
Flat _ 8.4 6.5 4.3 p<.001
Piled ' 3.9 4.0 4.5 -
Upright ' 1.5 3.3 3.4 -
Mixed - - 3.8 2.6 3.4 -
Time (minutes) 9.6 9.1 8.5 p<.05
o




Posttest perfbtmance

. The posttest scores ranged from 10 to 45 with a mean of 25.1._
and standard deviation of 10.4. The reliability of the posttest
wae examined by corre;ating alternate'items:of“the test, as was domne
for the pretest. A correlation of .77, as eotrected by the Spearman-
Bfowﬁ formula, indicates'e satisfactory degree of reliability; in
view of the small number of items. As with the pretest,‘there 2
virtually no correl&tion'ﬁetween initial classification and reclass-
ification ability (r = J01). The posttest correlated .65 with the
preteet, suggesting considerable stability in the abilities measured

i

over the period of about two weeks betweenm ‘the pretest and the posttest.

Effects of age and complexity of materials used in play on

fosttest'scores. _The total posttest scores and scores for each sub-
test are given in Table 2-8 for each experimental greup.. The eeeond
hypothesis stated thetifor children with limited clagsification
ability, greater improvement in classification_ebility would result

' from:plai with simple materiale than with complex; while for more
advanced children,‘greater improvement weuld result froﬁ play with
complex materials., As can be seen from Teble?Z-B, this interaction
rof ability with complexity of materials was in the predicted ditection :
on the sﬁbtest measures and on the total claséificatibh'scbre.' That
‘18,.therloq;ability children who used the simplc materiels.did better
on the.posttest thar those who used complex materials. For the high
ability children the reverse was true, those ‘who used the complex
materials did better than those who used simple materials. This

relatiohship is shown graphically in Fig. 2-3. The interaction
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Table 2-8. Posttest Scores by Experimental Gﬁouﬁs (Based on Ability).

Posttest Scores: - Low Ability High Ability
' Simple Complex Simple  Complex

Subtest 1 120 9.8 148 157
Subtest 2 9.0 6.8 0.8 19.5
Total  (p=.056) 211 165 -25.6 0 35.2

Table 2-9. Posttest Scores'by Expe}imenta] Groups (Based on Age). :

Posttesf Scores ) ~ Younger - Older
o Simple Complex Simple  Complex

Subtest 1(p<.05) 13.1 9.6 13.5  17.0

Subtest 2 | 9.0 9.0 11.3 . 19.8
Total - (p=.054) 22.1 18.6°  24.8 36.8
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approached significance on Subtest 2 (p = .056), but was not signif-

ican;von-Subtest 1 or on the total. Thus these results provide‘.

limited suppo;t for the second hypothesié.

Résults from the pléy-sessions, as explained above, suggested

that age was a more :eliable geperal criterion of ability fhan the
pretest. Therefore thé subjects were'diﬁided by age into younger

and older children as explained previously, and the data were
' reanalyzed. Tabie 2—9'givesvthe means for each group as reconstiputed
by age. The interaction is again in the predicfed difection; on
both subtésts éna-on the total score, the youngér children performed
better after playing with the simple blocks, while the older’ chiidren -
performed béﬁtef after playing with the complex blocks. An analysis
of variance-shoﬁed this interaction to be significant on Subtest 1

(r (.65); it bordered on significance on the total posttest (é S,.054).
The relationship is shown graphically in Fig. 5-4. The resglts are
particularly striking for the older child?en; those who.used the |
complex blocks scored 12 pointsjhigher_on the posttest théﬂ those
who uséd tﬂe simple blocks. Poéttesf scbres showed no significaﬁt
main.efféct for complexity of materials, but age was Sigpifiéant

i v(p €.05), as wculd be expecfed.

Relationship of posttest scores to manipulations during play

It was theorized that the actual respr§és of a child in a free

RN

play.situation would be rélatgdLto'whaé'ﬁéfléapped in that situa;ioﬁ.
Hypothesis 3 stated thét within ability groups, the amount of

classification duriné play would be related to posttest performance.
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To examine this relationship, coxrrelations were computed between

posttest scores and nanipulation scores for classification and

pattern. Table 2-10 shows these correlations for all groups com-
bined for older and younger subjects, and for. those using simple
and complex blocks. (Age was used rather than ability because of
findings reported.above that it provided a better basis for grouping
children than did pretest scores.) |

Total classification scores show. a very low; non—significant

correlation with posttest scores. However, classification on e

.the most subtle dimension (texture) and on two dimensions at once

(combination) are more highly-correlated.with posttest perfornance;

Among children using the complex materials, the correlation of combin—

ation classifications withiposttest scores is significant (p <.05).

An interesting and unexpected finding is the high correlation\of

pattern scores with posttest scores. For the total group and for

the younger children, the correlations are positive. and significant.

For the older children they are negative but non-significant.

. Correlations between manipulations and posttest do not of course

establish a causal relationship; the two scores may simply represent

_ differentimeasures of a related ability. These results therefore

prov*de only suggestive evidence for hypothesis 3. The implicatiohs

of these findings are presented in the Discussion section. CoT

. Additional data on classification and;pattern making_

The pretest and the play ‘sessions provided additional data that

is of 1nterest to the present- study but which cannot be Subsumed
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Table 2-10. Correlations of Total Posttest Scores with Classification and
Pattern Scores by Agé and Materials.

Category of AT Groups Agu | ~ Materials
Manipulation Combined Young . " 01d | Simple Complex
Classification _
Total | 13 | .06 13 12 .2
Shape .01 07 -.18 12 .02
Color- 5 .15 .56 - .09
Texture LT LAy e s Y -
Combination: ' .60 - .69 - .70*
~Pattern , ‘ o |
Total o 50% | .50* -850 | .5E .38
- j y
- p<.05

.".
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: under’ the three topics discussed above. Although it was found that
the pretest did npf provide an effective Basis for grouping children
in terms of the experimental hypotheses, it nevertheless furnished \
séme interesting data concerning children'sirgsponSes to materials,
In contrast to the play sessions, the pretesf'was a structured
situation ih'which_the child was presented with a specific task.

The results providie interesting d;ta pertaining particularly to
'classificqgiOn in a structured situation.

,I; will Se recalled that the pretest consisécd of tﬁo subtests;
on each subtest, the child was told.first to put together pieces
tﬁat were alike (Part A), énd then askeg to do it a different way
(Part B). Thus the ghild had several different occasiouns to exhibit
classificafion ability. Looking first onl& at initial classification,
of fhe 41 subjects tested, 20 were.cpnsistently accuraté on both.
subtests and 7 were inaccurate on bothﬂ However, for a third of;“
the children (14}, iniﬁial classification responses were'inconsistent

. across occasions. Ten'children who iﬁitially did not make consistent
classification made consistent cléssificatioﬁs when asked to do it
‘again a different way. For example, a child'would initially get 7
of the 9 stiﬁuli correctiy-grouped by color; when asked to do it
a differentvway, he.would sort again by color, getting all 9»correct.
Other children made inqpnsistent classifications on both triéls of
the first subtest bug thenjﬁerforméd perfeétly on the_second $ubtest.
A few children were accurate on the first subtest but failed to. |
-classify cbnsisfently on the éecond. It is interesting that many

more children chowed improvement across occasions than showed decline,




suggesting that simply handling the ﬁate?ials or becoming fahiliér
with the task aidéd performance. Considerablé’irprovement occurred
. on Sﬁbtest 2 (over Sﬁbtest 1), in spite of the fact that Subtest 2
;hould theoretically have been harder because of the added dimension
of texture. In sum, performance on the first trial was, for many -
children, a poor predictor‘of—performance on subsequent trials.
The pretest data were also examined to investigate what sorts
of groupiﬁgs chilaren'made when tﬁey did not classify accura;ely
Thé data include detailed records of ﬁﬁat éolors and sh#pes were
placed in each box on each trial, so that inaccurate responsés,could
be‘analyzed. The inaccuracies were of several é&béé; A few showed
no discernible ordef; theﬁe included responses in.which thé child.
‘failed to use all three bd;es, or did not put equal numbers of
pieces in each box. A substantial number of responses were partially
correct; the child typically started out with a consistant scheme

but then lost track of the principle. Most interesting were a third

-

_type of responses, using obvioué regularity buﬁ without classificﬁtion.
Instead>of grouping toge;her tﬁree pieces of one color, the child
would seiect_one of eacﬁ‘shapé and each color to combine in a box. .
Children who m#de thié type of response were scored as inaccurate

in terms of classification, evén fhough they exhibited a clear
awareness of the p;operties of the stimuli. Thié type of réspanse

- was pa?tiéularly charactefistic of older childfen; in all‘cases

| these children madeian aécurate cléssification on the subsequent trial
or subtest. ‘ ' -

Ag a result of inconsistencies and regular but non—classificaticn‘
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responses, many children who could in fact classify failed to do so
on the initial trial. Of the 41 ghildren who took the pretest,

17 oxr about 40% failed to claséify on the first trial. Howévgr, of
these, 12 made an accurate classification on a subsequenf trial-or'
subtest, lgaving only 5, or About 127 as conéistént'nonclassifiers.

A more detailed ;nalysis was made of classification performance
of the 24 éxpérimental subjects, including classification durihg
play. Siﬁée claséification scores from the play,seséions iﬁcluded
any grouping of three or more elements, the'recdrds were chécked for
evidence of complete, accurate classifications of all 27 blocks during
play. - All cases of consistent classification were by shapé‘fbr the
complex blocks, and, for Fhe simple blocks,‘by all dimensions simul-
taneoﬁsly, except for one girl wh§ twice classified tﬁe complex
blocks b& shape and color combined. All except five of fhe'ZA
children made at least one accurate classification of all the
blocks during play. df—the five,~oﬁe accurately "stacked the blocks
by shape after.conclusion of the play-sessio;, though she did not
do so during play; e |

A pattern of classification perfof&ancé on thérﬁyetest and in
play was developed for each child by recording simply whether alchild
performed ;ccurately or not on a given occasion (see Appendix D).

Of particular interest in these data is theApaﬁtern for three_

children who made nowéucéeésfﬁl claséificatidns at all during thé

: préfesﬁ, with 9 stimuli, but'successfully classified'the 27 blocks‘
during play (subjects 4, 6, and 12, Appendix'D). "0f the 24 expe:imental‘

‘sﬁbjects, 10 failed the. first trial of the pretest, but all éxcept




two of these subsequently exhibited the ability to make an. accurate
free classification, either on another trial or in free play. As
with the total group pretested, the results on the initial trial
provide a poor estimaté\of classification ability of these 24 )
children. | |

These results cast some doubts on the’ accuracy of attempts to
measure classification abiiity or assign children to stages of devel—
opment on the basis of performance on a single trial of free classifi-
‘cation, as is done in much recent research (eAg., Denney, 1972,
Kuhn, 1972). Evidence from the present study suggests that presenting
a group of stimuli to a child ano giving.him one chance_to put
together ﬁieces that are alike provides a very limited test of
classifi:ation ability.

Even the ability to anticipate and verbalise possible dimensions
for classification, which Inhelder and Piaget (l969) consider to be
an indication‘of operational thinking in terms of classification,
- was not’ found\to be unambiguously related to performance. For example,
.one six-and—a—half—year-old boy, after class fying by shape on the
pretest, said, "Now I'll do them by color." However, after placing
five pieces correctly by color,.he subsequently shifted his basis
'for classifying or forgot what he was doing and finished with no
oiscernible regularity. ‘On the next subtest, he made a classification

that was not only accurate by color, but, like a matrix, had all the |
shapes in the same relative position in each bor. A competent
five-year-old girl, afterpclassifying by color, was asked to do it
again a different;way; she comment, "Oh, different colors but all the
A |
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same shape." However; she did not follow through on her verbalized

intention;‘even thdugh_on the previous subtest she had first |

classified accurateiy by color and then shifted accurately to shape.
The play sessions furnished additionaliinformal information,

not reflected in manipulation scores, on how children use materials

in an unstructured situétion. Virtually all the children appeared

to begin working with the blocks in a rather haphazard way, with noj 

advance pianning. A child was never hear& to say, "I think I'll

make a house" (for ekample), nor didrany child sit and contémplate

the blocks more than a few secon&s before beginning to play. However,

a variety of organ;zed forms, patterns, and classifications emerged

from the acitivity. Regularity seemed to develop as the child’s

chagce configurafion suggested some;ﬁing to him, which he then carried

furthér. Several blocks together might suggest a head and hat.

(0ften a child would vefbally register surprise at having made,somé-

thing_récognizahle.) He might then proceed to add a body, arms, and

. legé. dr a chiléd would staft a pile, using whichever blocks weré

nearest him,lwith_no apparént selecti;n of particular bloéks. When

- three or four “locks were piled ﬁp, hg might notice a chance- alternation

of ;ed and yellow blocks, and then cérefull} select more red and

yellow blocks to complete the pile. Some children would carry

éhrough the pattern until all the appropriate bloéks.were uéed; 6thers,

particularly the younger ones, would maintain the sfstem for a while,

then losé'track of it. This happened frequéntiy with symmetry. A

simplé symmetrical pattern would deveiop, apparently by chance; thé

child would then appear to search for pieces that he might add to
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retain the symmetry. éome children wpuld add several blocks that
QAintained the symmetry, then begin adding randomly. One of the older
children repeatedly made symmetrical péttergs using all 27 blocks.
. Tﬁesé results are based merely on the observers' impressions
and ﬁave no statistical reliabilify. Howevef,:they pré&ide an
interesting lead for further research.
DISCUSSION .

The many and somewhat diffuse results of this study_can perhaps
best be discussed in terms of two main focuses of this stud}ﬁ first,
descriptive 1nformétion'6n spontaneous use of different materials
by childrén of different ages; and sécoﬁd, the way such use of materials

may be related to learning. _ ' ' ; -

Spentaneous wse of materials by children of different ages

While complexity-of materialé did not have a significant effect -

on play activities an& did not interact with age in influenciﬂg play,
- slgnificant agg‘differences were found in several categofies_of

manipulation and in time spent with the blocks. The fact th%t'oldef
children scored higher‘on all pattern measures but-did not differ
sigpificantly frém youﬁger children'on classification measures sﬁggesfs
;hat the cééation of regular patterns may represent more mature
bghavior than simple sorting. Making patterms requires actehtion to
the shapé, colog{ or texture 6f the blocks, as_wgll as to the oVef-
ali cohfiguration. Classifying,.on the other hand; appears to be an
easier task. Correctly stécking by shape can be accdmpliéhed by

Bimbly matching one shape to the shape below it in a pile, without.




attending to the whole grouping. Néafly all the children, including
the very youngest and even seve¥a1 of those who had not been able to
classify corrgctly on the pretest, exhibited the ability to stack

the blocks correctly By shape. ‘Claséifyiné_on-dimensions other than.
shape was uncommon for either age gfoup; howéver, only older children
classified by texture or by two dimensions at once.

These differences may account in part for the significant
difference in time spent with the blocks betweenﬂthe two age groups.
Cléssifying by shape was relatively easy for both groups, And almost
all the children sorted the Blocks'by shape several:times. However,
the older children were able to go beyond this relatively simple
activity and try out ofﬁer ways to combine the blocks. The younger
children, who lacked the reso;rceslto create patterns or work with
the.more subtle dimensions, apparently found play with the blocks
less interésting éﬁd werebmore likely to 1ea§e before the end of the

. session. It has been frequently noted, of_coutse, t@ét,older children

have a longer attention span. The ability of older children to

.

produce more varied kinds.of combinations may make the materials

more stimulating and thus ﬁe related to a greater attention span.
.This interpretation is supported by the analysis of trends in

activities across_the_three_sessions. -As was nb;ed breViouslyg

there was a slight decreése_in all subcatégorigs.df clagsification

(ekqept comb;nation) and a_greater decréase in com?lemgntarity.

Thié decrease is pfobably felated to the_décfease in total time spent;

the less time children_played'with thé.blocks, the less time they |

: h#d to score in each category. Thus the decline in classification




may indicate an approximately constantlrate of classifying but shortef
sessions. _Cbnversely, categories thét do not show a decrease had

to iﬁcregse s?mewhat in réte in order not to show a decline. Thus

the trendsvfor all categories of p#ttern-ané for combination

' classifications suggest that in tﬁese areasltﬁere was sustained_or

’ increasiqg interest.

If will.bé recalléﬁ that pattérn making also appea;éd spontaneouslyr
in older childreqs' responses in thé pretest; for example, a child
would put one of each color and shape together in one box, instead
of three of one type, thus failing the classification task. This
age-related tendehcy spontaneously to make patternslboth.in play and .
yin a structured situation, where pattern isinot required or is even in
conflicf with the task, probably'dese;ves research attention as a
factor iﬁ cognitive development. The tendency to make patterns may j
be related to the increasing tendency with age for behavior to-bg
governed. by "plané" (Zaporozhets, 1957)7 'However, Zaporozhets
7-'stqdied planniné'in'the context of a task, maze learning. With
increasing age,~thé child was more-aft to pausé and study’the m#ze
before attempting to solve it. In the preseﬁt sfudy, plans segﬁed
nbt»to be thought out in advance but rathgr to develop as the child
:..reSponded to chance configurations. The important age differenéé
appeared cé be the older child's ability to carry out a plan (for
example, to use 511 27'blocks'in a-symmetrical patte?n), while the
younger child would lose track of his apparent intent. In sum, the
interesting and vagied patterns that appeared in the play situétioﬁs_

were fascinatihg evidence of the'childrenrs developing abilities and
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deserve further study.

- Turning to another aspect of the play activities, we note that

" the two different sets of materials failed to elicit any significant

differences. These results were disaﬁpointing“in_view of the fact
that the mqterials were-speciélly designed go.permit the study of .
different responses to simpie and:c;;;lex sets of stimuli, Apparently
the differences between the two sets, so'bbvious to adults,;were not
evident to the children, or at iéast did nét influencé their play.

A possible explanation of thié fact lies in the.characterispics of

the blocks. As had been pointea out, shapé was by far the most ﬁsed
dimension for the complex blocks, whiie color and texture*were'
lafgély ignored. It may be ﬁhat shape, which determines to some

extent how the blocks can be combined physically, is'inherently

predominant in block play over the purely surface characteristics of

'color and texture, which don't affect how the blocks can be used. Thﬁs,

‘ — —

although shape varied independently from color and texture in the

“ complex blocks, the dimensions other than shape were hot wvidely
utilized in play. Therefore, piay with the complex blocks did not

differ appreciably.from play with the simple blocks,'in which color

and texture varied with shape. 1In order to elicit different activities,

" the two sets of Llocks should be more obviously different.

Play activities and learning
A p#imary aim of this std&y was to elucidate the relationship
between play activities and learning. ' The postﬁest results provide

suggestive evidence that a match between age aud complexity of materials
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used in play may Le a factor in the learning of classification.
Howgver, fhese results are difficult to interpretlfor several reasons.
First, the failﬁre to obtain aifferences between simple and complex
mﬁterials or an interaction of materials wiéh age on any of the
manipulations during play means that any learning that took pigéé
was not produced by any observable differences in manipulations -
among experimental groups. Second, the fact that there were few
significan; trends in manipulations across the three sessioﬂs means
that there;is ﬁoAinternal evidence for learning during the play
se&sions.. Tﬁird, the significan; correlétions'betweeﬁ posttest
scores.and cértain play activities, especially pattern making and ..
classific#tion on two dimensions at once, tell us only that these
types of_perfofmance are related, but not that the play activities
caused the learning. - Finally, the posttest results, although as
predicted, are éomewhat surprising consideriﬁg tﬁat_the children
-were exposed to the matefials_fog only.tﬁree ten-miﬂute ééégiéns,
bér a total of thirty minutes. | | |
| In§§pite of,thefe‘limitations; the results are of sufficient
intérest\to\wgrfént further considerations. It will be fecélled
' that.c1;ssificationAin plaf ﬁas>generally nSt related toApbsttesf
_performéﬁce; Howevef; among children using the éomplex materials,
"classification.on two dimensions at qncefcorrelated significantly |
with posttest séoreé. These reédltsAmakg sense when one recalls
 that all except five“of the children hadréxhibited'the ability to
make an tnitial classification on the pretest. Thus classificatiﬁn

on the most salient dimension, shape, did not involve practicing a
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new ability but-rather exercising an ability tﬁey already héd. Thus

it is not surprising that total classific;tion (vhich was largely

by shape) did not relate to postteét ccores. On the other hand,
relatively few of the children could reclassify on a second dimension;
exploring the iess salient dimensions énd coméining dimensions as a
basis for cléssifying might provide an opportunity for learning. Thus,
within thg limitations mentioned above, the dafa on combination
c1assificatioﬂ<provide very limited support for the third hYpothesis,
namély,_that classificafion activities during fiéy are related to
--performance on a classification posttest.

‘Evgn more interesﬁing in some ways are fhe‘hﬁbEédic;ed correla-
tions between pattern making and posttest scores, especially for the.
youngerlchildren. It wili be recalled that pattern making in play
" was also siénificantly correlated withlage. .Thus, for the oldef : _G
children, making patterns was presumably easier than it was forlthe |
ypunéer.and perhéps required less attention to the aftributes of the
blocks. It geéms reasénaBle'to suppoée that for the §ounger cﬁild,
_ making patcefns fequired éarqfullattention to“the.éttributes he was
ﬁdfking with and might thus be related to heightened awafeness of
attributes on the posttest. |

Another possibie intefpretati;n of the posttest data is that
: percéptual ;earning occurred in play as a result of visual examination
of the BlockS.. Visual examination seemed té 6ccur whenever a child
was searching fof a particular block to meet Fhe needs of a pattern
or classificaticn. Althougﬁ this bekavior was not measﬁred_in-this |

study, it was the observers' impressicn that there was a clear
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difference in latency times between immediéte selection, usually of
the'nearest.block, for use in a haphazard grqupiqg, and the choice
of a particuiar block fbr use in a pattgin, generally preceded by
obvious séar&h behavior. Differences in learming between simple-and

complex materiﬁls may be related to time spent looking at the array

. in-an effort to select a particular type of block;' This should take

less time with the simple blocks, since many of the blocks are identi-

" cal. A study of latency in block selection might provide data on

~

children's reéognitioh éna utilization of physical éttfibutes and
bring out differences not fouﬁd in this study between simple |

and complex materials. |

B Tﬁe difficulty in interpreting‘tﬁe posttesf fesults may aiso bg
related to a limiéation éf the present study in~se1ecting classifi-
cation as tﬁe only-outcome to be measured. ¢1assification was selected

somewhat arbitrarily as a reasonable learning outcome tec expect from

_ play with manipulative materials.. It seems likely thac children's

hlplayful.use of materials leads to learning in otherrareas, such as

how to create patterns, how to combiné and build with blocks, or
bow to make pictures from abstract shapes. Assessment of these

outcomes, along ﬁith"classification, might have given a betcer'

- understanding of what was learned in the piay SessiOns, For the pur-

' poée of the present research, this study was perhaps patterned too

much onftraditional learning experiments, where the éxperimentér

decides in advance what is to be learned. 'Researchvon'learning'in

<§1ay should be more open-endéd, so'thét_;he ¢iild can reveal vhat he

. 1s Iéarning. Itlshouid probably begin with observations toldetérmine'
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the kinds of playful responses that children wmzke, and then consider
what kinds of learning might result. Some of the more interesting
findings of the present study resulted from open~ended observation

rather than from hypothesis testing.

Summégz

Results from this study show the predictediinteraction of age and
complekit§ of materials on the posftest of classificatipn abili;y,
aSlWell as a numbe; of interesting relétionships-among #ge, manipu-
lations, and posttést scores. These results remain somewhat difficult
to inﬁerpret in view of the fact that activities during play show |
neither significant differences between eXpefiﬁental groups nor an
interaction 6f'age and ﬁa;erials.' The qqestion of tﬁe way in which
ménipulations led to an interaction on the posttest therefore remains
unclear;'although'some épeculation on this question has been presented.

An aftempt ﬁo“gain further 1nforﬁation on this latter question was
. made in the_second study, which focussed on the manipulation of several
types of simple and éomple# materials by children éf distinctly
different age éroués. It was félt tﬁat more descriptive dafa on
children's use of materials was needed befcre differénéés in learniﬁg

from those materials could be understood.
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CHAPTER 3. STUDY il

In order to supplement the findings of,the first study, a
second study wac carried out to obtain more varied descriptive.data
on the ways in which children of different aéés respond to materials
differihg in complexity. A numbef of changes were made in the second
study, ;n an attempt to reveal greater differeﬁces among the gfoups
than were found.in the first study.

First, subjects Qere seiected from two distinet age groups:
three~ye§r—91ds and five—year-olds. in the first study, agé was

found to provide clearer results than ability, as measured by the

pretest, However, in that case, the two age groups were ob:.:‘ned

simply by splitting the previouély formed ability groups ih two

‘thus there was no age gép betweeu the groups. By using only'three—

and five-year-olds in the second study, it was hoped that clearer
' ‘ ’ /N
age differences would be “evealed.

Second,fthe blocks were redesigned in an attempt to emphasize

the differences between simple and complex blocks. Analysis of L

manfpulafioné in the first study showed that with the complex blocks,

shape was by far the most used dimensions, whlle color and texture

. were largely ignored. It was hoped tha: by making the tiivee dimensions

equaily salient, this problem could be eliminate.

Third, two sets of new materials were iﬂtroduced to provide more
varied opportunities‘fof children to reveal different manipulativs
responseé; Irstead of_threefsessions with one set of maferials,

each child had one session with each of three sets of materials. It
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was found in the first study that there were no interesting trends
across the tiree sessions; children typically adopted one style

of interaction with the blocks and repeated this on each occasion.

It seemed likelv, therefore, that variety of materials in the second

study would provide more opportunity for vafiéd typés of manipulation

than<did.repeéted experience_wifhvone type, as in the first-study.
'Fourth, the tofal treatment time in the second study was

considerably shorter than in the first. The thfge different sets

of materials could be presented in successién on one.day, in a

total of about fifteen miﬁutes. This allowed for observation of

more children (32 in the second study, as opposed to 24 in the first).

" This fact was felt to be an advantage in studying the varied responses

of children to the materials. However,'little Iearning would be

expected to take place in such a brief period. Therefore, a postte:t

. was not given in the second study.

In addi;ion_to providing further descriptive data on children’'s

- use of materials in play, this study gave another opportunity to-

test Hypotheses 1, namely, that younger children would classifﬁ

more during play with simple materials while oldgr children would
claééify mofe during play with.ccmplex materials; As in the pfévious
study, a 2 x 2 design was used, with two distinct age levels and two
sets of materials, simple and complex.

METHOD

Subjects

The spbjeéts were three- and five-Yéar—old children in a Los Angeles'
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area Children's Center. They were selected on the basis of age alone. -

“All the three-year-olds in the center were included in the study;

three childrgn who had just had_their fourth birthdays_were added,
to make a total of 14 younger subjects, ranging in age from 39 td 51
months, ﬁith a mean of 43 months. A total of 18 five-year-olds,
fanging in age from 61 to 71 months,'wifh a mean-of 66 months, were

included.

Materials v N

Three different types of materials were used, each consisting of

-"simple" and "complex" sets, as with the blocks used in the previous

-

study. Each set ppﬁsists of 27 pieces which vary on three dimensions
with three values of each. In. the.simplé versions, the dimensions -
varf dependently; for ggayple, é.piece of a given shape is always

;he same color and texture( In the complex versiops, the dimensions
vary independently, so thaé no two_pigcés are alike. All the materials
are designed to.provide varied manipulative possibilities for y:ung
children and to allow for a number of ways ﬂn.which tﬁey can be _
drganized'and classified. In addition to:wooden blocks, two other

types of materials were introduced to ﬁrovide more'varied'opporfunities

for children to respond to simple and complex materials. The three

_types are as follews:

1. Wooden blocks. Two new sets of blocks (simpie and complex)

were developed in an attempt to overcome a problem with the blocks
used in the previous stddy, namely that shape was by'far zhe most

uged ahd apparently most saljent dimension. In order to equalize.
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the saliency of the thg;g\dimensiéné, simpler, less distinctive.
shapes were used, Qnd the textures were made more obvious. . In other
‘respects, the blocks were similar to those qsed in'th; previous |
sﬁudy.

2. Pictures of houses. The second type of materials consisted

of small pictures of houses of three different types, with three
different texfufes,‘éut out of paper of three different colbrs.

As previously, in the simplg set the dimensions varied dependently;
in the ﬁoﬂ;iex set, the dimensions varied 1ndepéndent1y. ﬁaéh set
bf houées was accompanied By a lgrge sheet of paper on which streets
were outlined.' The hoﬁses were gummed so as to stick to the.large
éhget on contact. Tu uountiﬁg the houses on the sheet; each child.
had the op;§étunity of exhibiting varying degrees of classification,

pattern, .nd organization.

3. Pictﬁres of flowers. Tie final type of materials used
conﬁisted of small picturés of flowers of ;ﬁree d;fferenﬁ types and
three sizes,.cut out bf paper of three different colors. Sets werg.'
simple or‘complex, as previqusiy defined. Each set of flowers was
acéqmpanied by a largehblank-éheet of'light green paper; flowefs were
gummed to adhere to'fhe shee;. In mounting the flowers on the éheet%

, : . , i
the children could organize or classify them in a variety of ways. '

|
i
Procedure

r'Three-ygar-olds and five-year-olds>were randomiy assigned to

eithHer the simple or the complex materials. Each child was individually

invited to6 come to a small room-adjoining the classroom to try out
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some new';qys. A sét of.biocks (either simple or complex, dépending
on his gr;qp assignment) was.placed in front of the child.and he |
was told.that hz Zould do whatever he liked Qith them. The children
generally showed no hesitation and‘typicallé began at once to play-
with the blocks. Each child was.allowed to play for eight minutes

before the next activity was introduced. I{ he indicated that he was

~through playing sooner, the next activity was begun.

The child was then shoﬁn either the houses or the flowers.
(The order of presentationlwas alternated within each treatment group.)
In the case of the houses, fhe pictures were spfead cut in front of the
child, and he was‘shown the sheet on which they could be mounte&.

He was told: 'Here are some pictures of houses. I'll spread them

_ ott so you can see them. Now‘hgre is a sheet with some streets

marked on it. The houses have paste on them, so they'll stick when:

you put them on the sheet. You can put the houses on in any way that

you like." All the children responded appropriately to the materials.

. Most pasted all the pictures to -the sheet, but some children indicated

that they were :hrpugh'beforefall\the_pictures were mounted. They
were allowed to_étop at that point. .
The procedure was essentially the szine for the flowers. The

materials were presented to ﬁhe child and he was told he could put

the flowers on the sheet in any way that he liked.

Recording and scoring use of materials
The manipulations with the blocks were recorded in the same

manner as the manipulations in the fizst study. The same form was used
) . N "4%1 5.
?
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to record manipulations in the categories of ciassification: patterﬁ,
_'comﬁlementarity, and orientation of biocks. As before, observations

Vere made at 30-second intervals, signaled by a pfe—recorded tape.

Any manipulation tﬂat wés evident at the tiée of observation was
~recorded with a éheck in the appropriate éﬁéce. The score in each

category was the total number of checks. Since the sessions lasted

a maximum of eight minutes, a child could bbtain a maximum score of
16 in each category of manipulati;n.

The activities with the hduses and flowers made a perﬁanent'
record of each child's responses that could be scored ét a iater time.
Slightly.differeﬁt categories had to be used in scbring the pictufes,
as ‘compared to the blocks. Arrangéments wefe,scored for classification
and p: .uern, as defined beléw; however, there was no equiValent-Qitﬁ
the p”’ctures for complementarity or orientation.. A new category of
orgsrization was added.

Scoring for houses:

. "Classification Vaé defined as threeror more houses of one colbr,
texture, or type in one block. To:score as claésification, the
similar houses had to-be aloné in a given blqck;-or, if hon—similar
Licuses shared the block, three or more ol one tyﬁe had to be inig

configuous row. The claésificatidn score for gach subject was the

total number of housez so grouped, except that tﬁe maximum possible

score was limited to 18 (instead of the theoretical,poSsible of 27

if all houses were used); This limitation was imposed to avoid unfair

~ biasing against'supjggps,who did not mount all 27 houses.

Pattern was defined as two or more groups of two or three houses,
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_as follows:

each of which showed a definable éattern; for example, several gIoups
of three houser consié;ing of two yellow houses with a blue hetween
them, or several identica} péirs eonéisfing'of a blue house to the
left of ; yellow hohse. The pattern score was ‘the total number of
houses included in the patfern, except that fhe maximum possible

score was limited to 18, as above.

Organization involved the orderly arrangement of houses, inde-

pendent of their attributes, and was scored on a five-point scale,

1. Houses randomly scattered, at various angles; no attention to
streets;

2. Most houses aligned, but some scattered; little attention to
streets;.

3. All houses aligned but some sideways, some overlapping

streets;

¢

4, All houses neatly in blocks, but irregularly-sized groups;
or, neat alignﬁent but little attention to'streets; clear'sense of
order;

5. "Two or three houses neatly placed in each‘block:

-Scofing for flowers:

Classification with respect to flowers was defined as three or.

more similar flowers no more than one quarter inch apart, if
scattered; up to one half inch gpart if in a'group clearly separated

from all others; or aligned, if in rows. The total number of

‘flowers so grouped, up to 13, was the classification,Score.

. Pattern, as defined above, did not occur with the flowers; no
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discernible regularity‘occurred other than classification.

Organization was scored on a five-point scale similar to that

uéed for houées:
1. Flowers‘scattéred randomly, nct "ipright;
2. TFlowers mostly uﬁrigﬁt, but scattefed;
3. Flbwers ﬁostly upright, in partial rows;
4, Flowers nearly all upright; approximate rows;

1

5. All flowers upright; neat rows. _ K f~

Boéh the house and flower arrangemenfs for each subjeét.were
scoredlindepehdently ~n two separate Océasions; in case of any
discrepancieé, the arrangéments were independently scored on a third
occasion to rgsolve the discrepancy.

Figures 3-1 and 3-2 give examples 9. each level of organization
for houses and flowers and illustrated scéres on the other measures.

Figurés 3-1la and 3-1b show organization levels 1 and 2, respectively,

i5r houses, with no score for pattern or classification. Figure

-

3~-1c shows organizafion level 3 and a classificétion score of 3,

for tﬁe three identicai buildings in the ldwer rightéhand corner.

Figure 3—1& fepresénts an ﬁrgénizatibn'score cf 4 and a pattern.score

of 12, the latfer for the four groups_of thrge houses each, in'fhe
qpper 1ef“,.where_a tall house is in each case flanked by t&o low -i;
ones. TFigures 3-le and 3-1f both show organization level 5; the former |
also shows a pattern score of 18, for the groupings of ithree houées

ﬁade up of one of each fype; the létter shows a.classifiéation score

of 18, h

-Eigurési3—23 and 3-2b show orgamization levels 1 and 2 for
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showing different levels

" Figure 3-1. Exbmples of house arrangéments;

' of crgenization.

Aruitoxt provided by Eic:
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, . _ .
showing different levels

Tigure 3-2, Examples of flower arrangements,
. » -

of organization.. 

[AFuiTox provided by ERIC - - ¢



flowers. Figure 3—2c‘sh5ws\organization 1evel‘3, ; score of 4

for classification by color, and a score of 3 for classification By
form, ‘Orgénizgfipn level 4 is shown .in Figure 3-2d, which also
‘shcws a score of 6 for cla§sificgtion.by,fo£m (three ﬁulips in a row,
ceﬁter top, and three fivé—petaled flowers in a row near the bottom
left)., Figures 3-2e and 3-2f both show organization level 53

3—2é shows a classification score'cf 3 t3 tuiips, center bottom):

3-2f receives a classification score of 18 (the maximum possible).

RESULTS AND DISCUSSION

The mean manipulétion scores for all subjects and for each
subgroup are given in Table:3—1. Scores are shownhfor manipulations
) witﬁ each of the three types of materials (blocks, houses, and
flowers)gvscores for houses and flowers éombined ("picture") are
given for claséificatioh and organization. (Pattern did not ocdﬁr
af all with flowers.) An anaiysié of variance showed no signifiéant.
. interaction of age with materials on classification during play.“
- Thus no support was obtained for the major hypothesis, that the
younger children would engage'in more classification with the simple
materials, while the ol&er children woﬁld engage in ﬁm;e.wifh the -
cdmplex materials. | ‘ |
| However, the fesults provide interesﬁing deségiptive déta on
the question of how children use manipulatiVe materials in a playful
situation. .The.results show significant age differences in mahipulation

scores and provide information on the consistency of responses across

‘- different materials and the relatfonships between differenttypes of
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'\ responses to the same materials.
iLooking first at age differences, Table 3-1 shows. that in every

category of manipulation, olderlchildren scored higher than younger.
That is; older children made more orderly} scorable responses, as

- opposed to haphaaard-responses‘ The age differences are significant
for classification of blocks (p (.05),'organization of . houses
(p ¢.05), and picture-organization'(p <.01). 'Correlations of age.
with each type of manipulation for}each of the three types of materials
are shown In Table 3—i (except for organiaation‘of blocks,-which was
not scored, and pattern of flowers, which did not occur). Not
surprisingly, all the correlationﬁrare'pOSitive;'an&'four’out'of the
seven are .ilgnificant. he strongest relationship is that hetween

age and organization, showing a significant correlation for both
'houses (<. 01) and flowers (p'< 05). Classification‘shows a sig-
nificant correlation with age only with the blochs\(p'<301) not with
houses‘and tlowers. Pattern did not occur with the flowers but |
pattern with the houses correlates szitively with age (p-< 05)

These results support the developmental changes found in Study‘I,‘

The significant correlation of age with pattern scores give ﬁurther'
support to the idea that with increasing age, children increasingly

_attend to the properties of stimuli/and utilize—them in their spontan—
_eous manipula:ions. The results for organization scores ;mplify:the
previous results by providing evidence in a slightly different area.
These scores, it will be recalled measuré the general sense of

order in the placement of elements without regard to descriptive

: properties such as shape and color.. The results suggest then, that

C ‘;. | - 8_4



Table 3-2.

Correiations of Age with Category of Manipulation for Each

Type of Material.

Category. of Materials

Manipulation "~ Blocks Houses Flowers
Classificatioh . 4g* 14 23
Pattern .23 41 NA
Organization NA SN ST W34
* *% .

p £.05; p<.0T

NA: not applicable
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" with increasing aée, children-are more systematic and orderly in
their playful manipulations. -

Since classification is an activity of_oarticulariinterest
in this study,.different types of classification'for each of the
materials were examined separately for differences between younger
and older children, as shown in Table 3 3. The ‘only significant
difference is the greater classification of simple flowers by older
children. However, classification activity generally does not appear
" to Be\a variable of great interest in terms of-differentiating among
groups, a finding similar to that of the first study.

In this study, as in the first, differences"between'Simnle and
complex materials did not éenerally produce systematic differences
in manipuiations (see Table 3-1). An analysis shows only one signif-
icant difference, namely, more complementarity with complex blocks.
This difference is.difticult‘to interpret, since there 1s no
theoretical reason for comolementarity, which involved simple fitting
4 together natching shapes, to be related to conplexity of materials.

The small and inconsistent differences in classification and
pattern with the blocks is:interesting in view of the fact that‘the'
-hlochs in the second study were redesigned in an effort to emphasize .
.  differences be;ueen_sinple and complex sets. ft will be recalled
rthat in the redesigned blocks, texture was‘emphasized and shape de-
emphasized. The effect of the‘simpler; 1ess.distinctive shapes seems
to have been to make the blocks less interesting generally, perhaps
because they wererless novel in appearance. Even though the sessions

with the blocks were shorter in the second study, many more children



: Tab]é 3;3f Mean=CIaSsificatioh Scores, by Types of Materials and Agg.

, Materials Total 4//”_‘Xdung——f\;___\_01d

' o .
Simple Blocks 3.0 S 1.0 . 4.3
Compiex Blocks |
Shape ' Vg 4 2.7
Color . ) .8 3 1.2°
- Texture .1 .3 0.0
Combination 5 0.0 9
Simple Houses o 2:9' | h :1;0 ,4.¥»..
Complex Houses .
Form - 2.5 1.3 3.6 .
Color 9 2.0 . nn
Combination 2 0.0 3
Simple Flowers* 5.6 1.2 8.6
_ Complex Flowers .
Form 2.3 2.3 2.3
Color 14 19 10

E ¢ -
Age difference significant, p €.05.

87




than in the.firét sfudy indicated.thaf théy wefe‘through with the  °
blocks before.tée tiﬁe was up. ifbwas the observe¥'s impression
\thacithere‘was also less spontaneous intereft in the blocks_iﬁ‘the_
second study; Tﬁe more salient textures were hardl& attended to at
all (see Table 3-3); As was.suggésted in the first study, shape may
ﬂe inherently the mbst'importantiattribute when children ﬁandle
blgcks, siﬁce any manipulation, other than iaying thgp out randomly,
reéuires 5ttention to shape, but not to color or texture. ‘In making
the Sliapeés less unuSual and a{stiﬁcéivé,'the"blaéks Ehéméelvés
Vapparently tecame 1ess'interesting.l These results’suggest that -
future studies should emphasize iﬁtéresting.and.distinctive shapes, . .
and'atteﬁpt to make thg othef dimensions, such'as colorlanditexture,
eqﬁally diétinctive. | - |
As with the bloéks, the differences between simple and compléxA
sets of houses and flowers were entirely too subtle-toieliqit
any discernible differences in maniéulative responses. The development
- of simple and complex materials sufficiently different to elicit
_ aifferent responses~reﬁains a problem for furtﬁer study.
‘The use of three'differenc types of materials alléwednfor thé
examination of respoﬁses to different matgria}s, that is, the
- consistancy pf similar responses across materials. Correlations were
computed for each éategory,of'manipulation between scores for différent
materials. Tablé 3-4 gives these correlations for the tofai prpulation
and for younger and older subjects. _(Since no significant.differences )

. between materials were found, groups using simple and compléx materials

were combined for further analysis.) - The results shdw generally low
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Table 3-4. Correlations between Sfmiiar Manipulations with Different
Materials by Age. '

Total ~ Young 01d

Classification 4

Blocks with Houses -.06. N o ¥

Blocks with Flowers -.02 . . -.3%  -.16

Houses with Flowers -.08 _ .36 -.21
Pattern | : |

-Blocks with Houses -.10 S T &
Organization | | . |

Houses with Flowers.. 21 . uBex -.30 .
* — .

- p<.05.

<

Table. 3-5. Correlation between Different Manipulations with the Same
' Materials by Age. -

Total Young 01d

uB]ocks

Classification with. .14 .26 .06
- Pattern ‘ :

Houses -~

Classification with -.26 - ' -.37
Pattern _ ‘ e )
Classification with - .24 .44 .20
Organization

Organization with AT* - 46* -
Pattern -

-Flowers

Classification with.  .51% 200 J54*
Organization ‘ . : #

o5 o a
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or nagative corrélations, as mighf be expected. Categories of
manipulations used with one type of materials do not predict manipu-
lations with a different typé.

However an exception to thisfgeneralization is organization
scores. For the young subjects,_organizatidn scores for houses and
flowers: correlated .59 (p <.05).- This is in accord with the data
in Table 3-2, showing higher correiations of age with organization
than with classification or pattefn.- Thus organ?zation, unlike other
maqipulgtipns, shows some degree of consistency across.different. -«
materials and may represent general maturity of approach rather than

" a specific type of response. The negative correlation of the two -

e ot

organization scores for the older children may reflect a realistic
fesponse to the materials: houses are generally neatly aligned in
rows while flowers:are usually sééttered about.
Finally,_it is.interesqing to look at relationships among diffgrent
’typés of responses to the same materials. Table 3-5 gives correlations
« among the major categories of manipulations for each of the materials.
As in the first study, correlations between classification aﬁd
pattérn within a given set of gggerials»are iow, or negafive and non-
significant; these two types of activities appear to be indgpendent.
- However, ﬁhe correlations of organization scores with other manipulations

are consistently positive and are significant for the older children -

and the total sample in two cases (with pattern for houses, and with

classification for flowgrs).A:Organization scores are thus the best
predictor of other manipulations.

In summary, the second study provides no support for the hypothesié




of an inferactipn between age énd.complexity of materials on
classification activity during play. Howevef; a number of iﬁtereéting
;elationships aré revealed by the data. Agg is positively correlated
with all manipulation scores and is particulafly strongly related to
organization. Organization;scoréé shdw conéiderable consistehcy
across materi#is and are the best predictor of other systematic
manipulafions. Organization of matefials in free pla& may represent

general maturity of approach.
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CHAPTER 4, SUMMARY AND CONCLUSIONS

The research reported in this paper is‘concerne&'eith the way
in which young children use manipelative matexrials in a play situ- -
ation and.the way‘their useief-maﬁerials in.play is related'td-learning.
In the first, more extensive, etudj, 24 preschool children at two |
levels of classification ability were observed in individual play

sessions with one of two sets of doodeh'bloeks: _either simple

"blocks, which codid'be ciaseified in only one way, or complex blocks,

which allowed for multiple classification. Aft:e-r the play sessions,

they were given a posttest of classification ability. In the second -

- study, 32 threee and five-year-old children were observed in a single‘

_play session with either simple or complex materials of three different

P
<

types; no posttest was given. In both studies, observers recorded

a-variety of play activities in order to study the effeet of the -
child's ability (or age)xand the complexity ofbmaterials on his activ-
ities. In addition, the first study examined how learning (as ‘
measured by the posttest) was related‘to the materials used and to

the activities of the child during play. —_ ~'-*.

It was hypothesized that children with limited classification

. ‘ Tob
' ability would engage in more classification during play and 1earn

more from simple than “from complex materials while children with
greater classification ability would engage in more classification

and learn more from the comblei materials. It wasrfurther hypothesized
that within ability grpups; the amourit of classification during play

would be related to posttest performance on a classification posttest.
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In addition, general descriptive information wasISOugh; on children's

use of materials in play.

THE INFLUENCE OF AGE AND MATERIALS ON PLAY ACTIVITIES

The theoretical concept of "matc suggests that for maximum

| benefit to cognitive development, materials used by a child should

be at a level of difficulty appropriate to the child's level of
abiliCy;- In Study I, a pretest of free:élassification was'initially
used as an estimate of ability. 'Hoﬁever, since the pretest was

- - - -- .

foupdACO prbvide ton narrow an estimate of ability,'age,.as a.
brdéder énd more gen;;;l correlate of ability, was used as a basis
for grouping childreﬁ in éubsequent analysis of'fééhlts in Study I -
and as ; basis for selecting'subjecté in-Study IT1.

The data ffom both‘studies'were examined for evidence of the -

: .effect'oﬁ age«agd<comp1exity of materials on maaipulations during

! .
play. In bothistudies,”nc evidence was found that younger children

classified more with simple materials or that older children

LVclassified more with complex materials; that'is; there was no

sigﬁificant‘interaction of age and complexity of materials on
classification activities. Similarly, none of the other manipulations

recorded showed an interaction of age with comﬁlexity of materiéls.

"Thus, with these materials, no support was found for the concept

of "ﬁatch" ac applied to piZy_activities.

The data were further aﬁalyzed fpr independegt effects of age
and materials on play activities. Both studies ;Howed'glear . |
evidence of deveiopmental-chéngeéiin children‘s Spontaﬁeoug usé of

materials in play. With increasing age, three- to five-year-old
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.children showed‘an-increasing tendency to create.patterns and an
increasing degree of organization in their arrangements of elements.
The significant correlations of age with pattern scores 1n both
studies indicate an 1ncreasing_tendency to utilize the properties
of stimuli in a systematic way; The significant correlations Setween
age and organization scores in Study I1 show that, independenL of the
properties, children tend increasingly to impose order on an ;rray of
stimuli. This greater regularity-with age suigests increasing
planfulness and coherence in childrenfs_thinking; as woold be pre:
dicted by'mOSt tneories of develooment. However, iittle‘systematic
study has been made of such changes as revealed spontaneously_in.
_play, as opposed to under task conditions. This tendency for.a‘
child to make patterns and impose order as he plays might be worth
investigating as a means of estimating mental maturity while avoiding
gsome of the problems of a test situation,‘such as-comprehension and
motivation.. |
X While age was found to be an important factor in play actiﬁities,
the results of both studies showed no significant differences be~
tween the simple and complex materials in terms of - activities during
play. Apparently the differences between the two sets were not
sufficiently striking to elicit different responses. It was suggested
that one dimension of difference was so salient that other dimensions
were not widely attended to. Thus, it did not matter‘whether they
Varied deperidently or independently. |

Indiridual patterns of play were highly comnsistent across three

-

sessions with the same naterials, This result suggests that play
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_ behavior is pnot as ephemeral as it might seem but rather reflccts-
stable response tendencies to specific materials. Even across
different types of materials, as in Study II, the amount»of spontaneous
organization of stiauli showed considerable consistency. 'Classifi-
cation and pattern making, on the other hand; were more influenced
by tbe specific matérials and shoved-little consistency across.
materials. An important-area for future study is the particular
featsres of materials that elicit different types of activities during

.-play.u{ - . - -<' .l_ A . o L. | .

INFLUENCE OF MATERIALS AND PZAﬁ ACTIVITIES ON LEARNING
The first study.proyided.liﬁited evideace thataa match between
s ability and complexity of materials used in play may be ‘a factor
ia the learning of classificatioﬁ. Specifically, thevlower.ability

.children”learned more, in terms.of a-classificationsposttest, from
play,with simple materials than from play with complex'aaterials;
the higher ability children profited more from play with complex

~ materials. The evidence was . clearer when age, rather”than ability
as measured by the pretest was used as the basis for grouping the .
childreno The pretest, although it showed resonably high reliability.
apparently.tapped too narroﬁ a range of ability to provide an4appro;

- priate basis'for_grosping chilgren. | |

Tbe present study leaves largely unanswered thé question of how
play #ith simple and complex materials_may.have'mediated differential
learning fbr)older and younger children. The posttest results‘are
difficult to interpret because of the failure to obtain differeaces

.betweeh manipulations with simple and complex materials and the few

fo— S . ~
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signific#nt trénds across sessions. In addition, the cérrelations
between play a#tivities and posttest_sco;eé-dq not establish a causal\\
relafioqship. | | |

Nevertheless, the correlations between manipu1ations in play
and posttest performance suggest some possiﬁilities fo; further
investigation.. In generél, classification manipulations were not
closely related to posttest perfnrmance. In terms of the ?héoretical
basis for the study, practiciﬁg de&eldping classificat;on schemes |
. during play bore little rglaﬁionshi? to the learning of“élaséification,, -
as measured by the posttest(4 Howe§er, for the children uéing tﬁe“
-c&mpléx‘materials, cl#ssificatibh of the-mosé sophisticated type, -
namely,.on two dimensions at oncé;.correiated significantly with
pos;tést scores. This result gives limited support to the hypoéhesized
relationship betﬁeen play accivities and learning and suggests that,

A a particular type of classification in play may have mediated improved

%osttest'performandé. |

%. ' Thé otﬁer play aqtiﬁity that showed higﬁ correlations with»theA
poéttes; wa;ipattern making.'lThis type of manipulation shbwed a
significant cdrrélation with the posftest écores for thé younger
childrén and for a;l groups combined. fhese'results suggeét théc
.children may develop important abilities ;elated to classification

" through éctivities bther that classification itself. Pattemn making,
by requiring attention fo the attributes cf the materials, may
éﬁntribute to the awareness of different properties rquiréd for

cl&ssification tasks.

In addition to classification skills, it is likely that the
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varied activities during play may contribute to 1earning'in a variety
vof areéas. In this study, c1assification was selected somewhat
] arbitrarily as a reasonable outcome;vhowever the records'of activities
during play suggest other equally reasonable outcomes: ability to
make patterns, combine and build with blocks, or make pictures from
.abstract shapes. In order to elucidate the‘relationship between
what children do_in play and what they_learn, further research should
sanple a wide range of possible learning'ontcomes, and relate these
to activities during play. L e e g
© CLASSIFICATION PERFORMANCE IN TEST AND PLAY SITUATIONS
In addition to information about play activities, the study
provided some interesting data on children's ability andktendency
_‘to classify onder a variety of circumstances. It .is clear from this
study that the accuracf and consistency of children's classification

performance varies greatly from one occasion to another. Children

classified on some trials of the pretest but not on others, some

¢

children who did not classify on the pretest did so in play; and
Hsone.competent children made patterns instead of classifying on the
.pretest,'although‘they clearly‘knew.hOW‘tO'classify.

| A numher,of different factorsiappear toiinfluence classification '
- performance,  Ip the teSt_situation,-comprehension of the task is
" no doubt a major factor. The orientation apparently helpedlchildren.
understand what was wanted, so that the childrenrgenerally performedf
better than was expected. A single trial of practice with specific

stimuli also.improved performance, as shown by those children who

_classified accurately on the second trial after failing the first.
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The actual stimuli used no doubt also play a role. It was notég
that one child, who did not classify accurately on the pretest, with

nine stimuli, subsequently classified the 27 complex blocks in play.

; Perhaps the salience of shape helped_thé child-to ignore the

irrelevant diﬁeﬁsions. Possibly also the absence of adult preésure
in tﬁe play situation'gavg him the opportunity to try out new
combinations. _ _ - '
Finally, motivation is Important in detetmiping whether or
how well chiidren classify. The fact that some-older childrén made
pafterns in"the pretest instead of classifying suggests that

classifying may not be a very interesting»activity'for the competenf :

- c¢hild. For the girl who did not classify during play but stacked:

the blocks carefully by shape after the'session, classification was

clearly seen not as a playful activity but as a terminal activity,

. associated with putting things away. : ./

Classification performance appears in_fact not to be a clearly

- defined or easily measurable uhitary skill., It is more likely a

composite of pérceptual'and conceptual.abilitigs.highly influenced

-by the situation, the specific stimuli, and.the attitude of the child.

Future attempfa to measure or'modify free classification should

" take into consideration the manyrfaccors that influence its manifestation.

THE STUDY OF PLAY: CONCLUDING REMARKS
One of the outcomes of this study has beeﬁ ﬁ description of |
childreq's spontaneous responses to an array of stimuli'in én
unstructured situation; iWﬁile previous studies of piay‘have

generally focused on the. thematic or affective co@teht of play, the
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present study has looked'primarily at cognitive factors, specifically,
the way combinations of materials reveal recognition and utilization
of pﬁysical attributes, From this point of vi~ . it ié less impor-
tant'chaf child makes a house, a.tower,v6r~a ..at array, tﬁan that
ﬂe selécfs all blocks of one color (for a house), alternates shapes
(to make a.tower), or uses symmetry (in a flat array). The cate-

gories selected for recording behavior, particularly classification,
: : ' ST SO -1

LS -

pattern making, énd complement;rity, seem well suited to fhe tﬁsk -
of studying cognitive factors that opé;atebduriﬁg pléy;

Observing young‘children's spontaneous responses to materials
that allow for a variety of manipulatiVe‘r:SponSes'can give us-
important clues to developing thought"ﬁrocesses and aid our under-
sténding of how children léarn from materials. In play, as opposed
to a task situation, a child is ﬁot trying to understand or interpret
what an adult wants him to do; hé is rélativeiy free to respond to
the materials in his own way; in so doing, he reveals spontaneous
" tendencies to groub and afrange objécts. Thé present researéh shows
thét manipulative play reveals clear developmental changes and méy
céntribute to develcping'claésification abilities. The mechénisms
by which play is related to learning remain to Be elucidated iﬁ

"~ future research.
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APPENDIX A
ORIENTATION SEQUENCE
Part A: The child was shown th;ée low boxes and nine cardbrard stimuli
(three shapes, with thrge colors of each). He was told:
"We're going to play a game with tﬁése pieces of cardboard and
these boxes. In this game, the pileces of cardboard that are
the same in some way g§ together in one box., I'll start by
pﬁtting one piece in each box."
The experimenter put one pilece in each box,-to‘fepresent each color and
'_ ,eacﬁ_shape (e.g., red square, yellbﬁ circle, and blue triangle). The
"child was then handed one.piecé (e.g., a-yellowﬂtriangle)a
"Now you také this piece and put it in a box with a piece that
is like it in some way."
The child had the option of matching §y color or shape. If he falled to
match correctly (e.g., put a yeilow triangle with a rea square), he was
told:
e "No, this plece is not 1like that one; try agéin to put it
with‘a plece that is 1like it in.somé way."
Once the child established color or shape as his«bgsis for sorting, he
was handed additional pileces §ne by one and told:
. "Now put this one with a plece that is like it in some way."
Or "Now put this piece where it belongs."
If a piece was incorrectly placed, the experimenfer picked it up and put
it in fhe correct box, and said: ’

"No, this piece is 1ike thst one {those), so it goes here."
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Part B: Affer_911 the pieces were correctly placed, thé experimenter
. removed all thé pieces except the §r1gina1 three, which were left in
place in the boxes.
| "You put all the piecés away in thé boxes. Now we're going
to take some of the pieces out of the boxes and do it a
different wéy. This time I want yﬁu to put together in one
box pieces that are alike in some way; but do it differently
than you did before."
The experimenter handed the child the same piece as he was given
initially in Part A.(e.g.; a yellow triangle).
"Now put this one with a piece that is like it, but do it
in a different way than before." |
if the ;hild used .the saﬁe basis for sorting a§ previbusly,'he wés told:
"No, you did it that way before. Let me show“ybu a different
vay to put together pieces that are alike. ‘This plece is
like that one, so it goes there."
« The child was hande@ additional éieces one by one aﬁd'told to put‘theﬁ
whéré they belonged. In the case of an error, the experimentef placed the |
piece correctly and said:

"No, this piece is like that one  (those), so it'goes.there."




APPENDIX B

Frequency Distribution of Pretest Scores, Based on 41 Children
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(reduced)

. APPENDIX C

1. Form used_for‘recording play sessions with simple materials
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2. Form used for recording play sessions with complex materials

(reduced)
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APPENDIX D

Patterns of CTass1f1cat1on Performance for the 24 Experimental Subaects,
" by Experimental Group '

Exnerimental  Subject Initia] Classification Horizontal
Group Number F1rst gubsequent Spg%%én- Reclassification
Trial Trial eous Subtest | Subtest
or Subtest|Classif. 1 2
‘Young Simple | + + + + +
2 + + + + +
3 + + + - -
4 - - + - -
5 + + + - -
6 - - + - -
4 - 3 ST y LT
8 + C+ + - -
Young Complex 9 - + +. - -
10 + + - + +
11 + + + - -
12 - - + - -
13 - - S - - -
14 + - + 4 -
01d Simple 15 -2 + b .2 +
, 16 2 + + ._a +
17 + + + - -
18 + + + + +
01d Complex 19 - - - | - -
20 + + + + +
21 _a + + } -a +
22 + o + 1 + +
- 23 + + + 3 + +
24 + + + § 4 +

-

A patterned -arrangement - oné of each color and each shape together.

bNo classification in play session, but all blocks stacked by shape
after conclusion of session.
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