MONTANA

STATE UNIVERSITY

A study of the gain in science knowledge of four- and five-year-olds in two nursery school
environments
by Betty Jean Kurtz Lewis

A Thesis submitted to the Graduate Faculty in partial fulfillment of the requirements for the degree of
mASTeR of science in Rome Economics

Montana State University

© Copyright by Betty Jean Kurtz Lewis (1973)

Abstract:

The purpose of the study was to compare the gain in science knowledge of preschool children in two
different learning environments: a university child development center and a, day care center located in
a rural community in Washington State. The sample consisted of 32 children, 16 from each school,
with an age range of 4.5 to 5.5 years. For determining level of science knowledge the areas of odor,
shape, and measuring were used. Each child was given a pretest, training activities, and a posttest.

The students from Both schools exhibited a significant gain in science knowledge for all three areas.
There was no significant difference in the protest scores of the two groups of children for the areas of
odor and shape. In the area of measuring there was a significant difference with the university child
development center children’s scores higher than the day care center children’s scores. There was no
significant difference in the gain on the scores for the areas of odor and shape. The day care center
children made a greater gain than the university child development center children on the measuring
scores.
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ABSTRACT

‘The purpose c¢i the study was to gompare the ‘gain in science
knowledge of omeschool ohildren in two different learning environ-
ments: a uvniversity child development center and a day-ca?e center
located in a rural community in Washington State. The s;mple con—
sisted of 32 children, 16 from each schgol, with an age range of
465 to 5.5 years. For determining level of science knowledge the
areas of 6dor, shape,,and‘measurihgfwere used, Hach child was
givgn a pretest, training activities, and a posttest.

The students from both schools exhibifed a significapf gain
in science knowledge for all three areas. There was no significant
difference in the pretest scores of the two groups of children for
the areas of odor and shape., In the area of measuring there was a
significant difference with the university child development center '
children's scores higher than the day cére center‘éhildren!s‘scores.
There was no significant difference in the gain on the scores for the
areas of odor and shape. Thé day care centef.children-made a -greater
gain than thé university child devélopment center children on the

measuring scores.




CHAPTER I
TRTRODUCTION

importance of the Study

One result of the ostensible Russian superiority.iq certain
areas of scieﬁc§ has been a-criticél scrufiny of American eduéatipnal
practices., Sears and Dowley (1963) stated that recent public criticism
of the academic achievemént of high wschool graduatés hasino% only led
to demands for.revision of the elementary school curriculum but also a
revigion of the nursery school curriculum. One result’of’%his ig a
growing interest in early cognitive development pipneere by Jean
Piaget,

Pines (1967) wrote that'a person's achievémenf in 1ife depends
very largely on what he has beén helped to learn before the age of
four for that is when human intelligence grows most rapidly and the
foundations of intellectual buriosity are laid. Representatives of
scholarly disciplines interested in learning and cogniti;n are begin-

" ning to recégnize,the importance of a child's experience Lefore his
sixth year. This early experience“may_influénce not.only:his attitudes
- towards intellectual ideas, bﬁt his actual abilities for érasping them
(Mlmy, 1967)s Bloom (1964) estimated that the chiid progresées about

50 per cent of the way in organizing hls 1ntellectua1 :processes by the
time he is foure Paschal (1967) supported these writers ;1th his obser-

vation that it is the first five years of a.child's‘life that are the -
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~most important educationally, According to him it is during these
years thaf a child assumes the basic attitudes toward learning that
will be carried with him fof +he rest of his lifeo

The increasing awareness durlnb the last 15 years of the 1mpcx~
tance of early stlmulatlon on latér learnlng was documented “y JFowler
.(1965), He observed that We.are,witnessing‘an explosion of .interest in
cognitive processes and their origins in early development. Operation
Head Start and other dompensaxory programs are examples of hbﬂ the
nafion;s attention is focused on the siénificance of the éariy environ—~
ment for cognitive development. Cognitive development is one of the
recognized problem areas of concern for the coming decadcg (Ass001atlon
of Administrators of Home Economics, 1970) . According to the ‘National
Goals and Guideliﬁes for Research in Home Economics, published by this
association, "information is urgently needed én how family and commu-
nity environment .can provide the~optjmum climate for devel6piﬁg cog-
nitive abilities to their fullest potential (p. 20)." -

Cognitive development does not come about in a haﬁhazaré manner.
According to (Goldberg, "Children raised in a complex technologica}
" world where so much‘escapes'their notice must be helped to culiivate
their perceptions and thereby gain a new and—richer view of their
environment (1970, p. 17)." Hildebrand (1971) said that it is alright
to build on sponfanéous experiences ofAchildren but a~program"that

relies only on this kind of experience wili~be cheating the children;

t
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For examplé,.Lovell‘(l962) found that children from & stimuiating back-
ground were supe}ibr in ferming fresh concepts to those from a lesis-
favorable background,

One result of the emphasis on cognitive deveiopument Zs an
increased emphasis upon science in the nursery échqol. Taylor (1967)
quoted a supervisor of Science in a large school system to empnasize
the impcrtance of early science education: "If the fovndations of
science are not well laid in the first few years, later attainments
are much more difficult (pe 11)."

Up to now, few studies have been completed which describe the
best way for a preschool child to develop science concepts on that
level other than self-initiated experiences. Because of the current
coﬁcern to develop an cptimal environmental stimulation in preschool

education, it 1s imgortant that such studies be done.

Purpose of the Study

The purpose of this study was to measure and compare the gain
in science knowledgé of children aged four and one-half to five and
~one-~half in two seitings: a university child developmen{.center and
" a day care center. For determining level of'science knowledge the
areas of odor, shape, and measuring were used. These were considered

to be representativefof the types of scientific knowledge young chil-

«

dren need to develop. The investigator was primarily'concernéd with
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discovering the differences in learning in the two separate learning

environmentse

Hypotheseé to be Tested

. The null hypotheses to be applied to the,data.col;ected iﬁ this s
. study are as follows: | |

1. There will be no significant difference hetwsen pretest and
vosttest scores of 4eH- to 505—yearﬁolds in the science areas gf (a)
odor, (b) shape, and (c) measuring.

2. There will be no significant difference in science know-
ledge between 4.H— to 5.5-year~olds in the uni&ersity child,development'
center and the day care center based upon pretesi scores for (a) odor,
(b) shape; and (c) measuring. | |

3. There will be no significant difference in the gain of sci-
ence knowledge between 4;5- to 5¢5—-year—~olds at‘the university#child
development center and the day care center in the aread of (5)'odor,

(b) shape, and (c)‘measuring.

For the first hypothesis the difference between pré; and post-
_test scores for the entire group was compared in each of %he three areas
by means of Wilcoxon's matéhed—pairs:signed—ranks test. Hypothesis {wo
vas tested'by using the Median test to compare the'pretes% Sédres«of
the two groups in each of the three areas.. Hypothes%s three was tested

by comparing the difference between the pre- and poéttes% scores of the
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twe groups in eaph of the three areas by means of .the Median test.
For -2ll hypothescs the 05 laevel of significance vas used as

the criterion for acceptance or rejection.

Definition of Terms

For this study, the following definitions are given to the

terms listed:
N

Directed instruction is a methed of preschool instruction where

the teacher functions not only as a guide but also as a source of infor-
mation and materdals (Spodek, 1972)s ‘ , R

Cognitive development is the gradual growth of mental processes

which meke it possible fer human beings to acquire, store, arrange, and

rearrange information (Hess and Croft, 1972).

Limitations of the Study

-

Certain limitations were placed oﬁ this study and afe‘noted as
follows:

l. The experimental portion of this study was limiteﬁ to threé
weeks and there was no oppertunity to test long-term re%ention.

2; “The study was limited to:a rural area and therefore, cannot
be'geﬁéralized %o a broader population,

3o The measurement of science knowledge was limited to the

1

Competency Measuré taken from one science program. This was the only

sclence program available which had been evaluated on a nationwide
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scale and had béen used in other experimental studiéé-of preschwol,cﬁil—'
dreﬁo |

4o The study was_limitéd in that it covered only three areas
of sciences odory shape, and‘measuring. |
50 The :selection of contrasting environments was limited to
two schools and therefore, the.findings couid not be as velid as if a
number of different. schools éould have beenﬁstudiédo |
NEo The study was limited in that the socioeconﬁmicnbackgroupd

of the subjects was not statistically analyzed.




CHAPTER I1
BREVIEW OF LITERATURE

Irtroduction

The purposc of this review of literature is to give bébkground
material én (1) the development of cognltive thought in young children,
_(2) the modifying effect of the éuvironment on the.child's developmenrt
of. cognitive style, =od (3) previous research in preschool science

]

education.

Development of Cognitive Thought in Yourg (iildren

The developmexnt of cognitive thought takes place throughout the
.life span, beginniag with the earliest reflexes of the neonate and con-
$inuirg to the more complex scientific-thought paﬁterns‘of;the.adult
(Athey and Rubadeau, 1970). This section will review the literature
that pexrtains to the process of cégnitive development in young childrén
and the>implications this has for preschool scienceeo )

The growth of intelligence involvéé two compliméntar& pro-
cesses——assimilation and acédmmodation (Piqget, 19645.' Assimilation is
the process by which information is taken into the mentél structures, .
and,accommoﬁati&n ié the modification of the thought patterns to adapt
“to reality (Piaget, 1964). Carlson (1967) suggested that.spacing learn—
ing. activities is éﬁ important féctor in plannigg instruction because it

takes time to assimilate new information and- modify thought patterns.
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In addition to spacing, Piaget (1964) wrote that for equilibrium to be
achieved at ‘a higher level the child must be menfally abtivee Unless
he is engaged in wrestling with data and,transforming'it, accommodation .
will not occur; _ )

Thought processes, according to Hunt (1961), origiﬁafe'through
the process of internalizing actions. Stendler (1965) staied that know-
ledge always involves .a mental operation which permits one to “ransform
what one sees in the light of what one already knows but that these
mental sperations are not all the same at all ages°: Almy (1970) saw
intelligence not as something fixed by genetic factors al ‘birth but as
information processing that emerges as it is nurtured.

Inhelder (1962) stated that logical thoﬁght is developed as the
result of a process of elabération. This is based essentially on the
child's activity. Two types of activity:can be distinguished: first,

a logico-mathematical type; and séédnd, a physical type. The former :
activity is the bringing together, of dissbciéting, or ordering, of
éountihg, and so on—any activity for which objects'are no more than a

4

support. The latter is exploration aimed at extracting information from
(s

.objeots themselves, such as.theif colors, form, weight,*and so on. Thus

as the child acts on the external world he elaborates a more and more

adeqﬁate knowledge of reality (Piaget, 1964). .The first typglof activ—

ity mentioned sbove, classification and seriation, is, according to

Inhelder and Piaget (1964), one of the most critical to develop in thaf
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it is basic to lcéical thinking. Comparing two objects, wroie Hunt
(1961), in terms of some percgptible property is a primitiv9 activity,
but ordering a Aumher of objects in terms of such eomparison is another
matter. Another critical skill is reversibility. Lovell (1961) said
that the capacity for reversibility, which is the permanent possibility
of returning in thought %o one's starting point, is the fundamental
skill that underlies all logical thinking. |
Por Piaget (1964) the child is not. born capable of lcgical

thought processes. He views intellectual growth as occurfing in peri-
ods, stages, and substages, with each subordinate subdivision forming
the basis upon which supraordinate stages and periods caﬁ be built.

The child from the age of four and one-half to five and one-hzlf years,
with whom this study is concermned, is placed by Piaget in fhe stage of
preoperational thinking which starts as early as two and lasts until
gix or seven. The preoperational stage is divided into two substages;
the first is called pre-—conceptual thinking. This lasts fromAéges two
to four. From ages four to seven the child is in the period éf intu-
itive thinking (Lefrancos, 1972)., The stage of intuitive fhinking is
-highlighted by the rudimentary development of logical thought
(Chittenden, 1970)e Young (1970) agreed with Piaget that‘tﬁe earliest
steps of concept development involves the child's sénsory impressions
of the world and the meaning that he attaches to them., Therefore, for

the young child, wrote Russell (1956), concept development must be
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considereduas taiing place in concrete, immediate sitiatlons. MNukerji
(1965) argued thét.childre? carmot move ahead toward abstract structure
and reasoning without é brbad bése éf direct_encouﬁters f;om;which to
abstract aﬁd generalize, Barly childhood programs, thereﬁorg,lshould
be rich and varied in concrete, manipulaiive,and’senﬂorﬁ learring
experiencese. With.this kind of léarning experience, childrep.will
gradually develop a way to collect and compare important infsrmaiion
(Mukerji, 1965)s They will find a way to include the-elemenﬁs‘of dis~
- agreement, This will lead them to refine their concepfs ané ﬁake them -
more correct. The preoperational child has the capacityhto“discrimi-
nate betﬁeen fine and-gross details. But it is putting thesé observa~
tions into a logical system of relating %he data that puzzles:him
(Chittenden, 1970).

Some authors believed that every‘experience is.a”léarhing
situation for a young child (Rogper and éigel, 1966). The learning is
unselective, however, since the child is not yét ready totestimate»what
is relevant., Because of this he is apt to make wrong integéfé%aiionéo
These wrong conceptions may become a part of the child's.%hiﬁking and

" stand in the way of further concept formétioﬁ. In‘other wérdé; the
young child is deeply motivafed toﬁard understandiﬁg the ;Q;iA'bui is
not yet mentally equipped for ite The solution, the authors contin-
ued, is knowledgeable adult guidance. It is for thi? reason that'fhey

believe the young child should be helped toward proper concépt Tormation
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through an orgauized goal-directed approach built on kaowledge of how
children develop cognitively.
One aspect of the. goal-direcied nursery school iz 4o provide

for the basic development of science concepts by providing the oppor-

. tunity for new perceptual experiences, It 1is apparent that the teaching

process is involved with guiding the child in his reactiéns to percep-—
tions (Smith, 1965). The child is helped to make more detailed obser—
vatious, to think abcﬁt his old and new store of information ;nd to
organize anc :éorganize his thinking info more useful, easief“underw
stood and correct con.ceptso Another aspect is that questioﬁs to fhe
child should be difficult enough to make him think but not out of his
reach entirely (Baldwin, 1965). The teacher needs to turn back to the

child and allow him to answer questions for himself. This would include

pointing oul similarities between new phenomenon and those the child

already knows. This experience would involve presenting science mate-
rial that is close to what the child already understands but contains

enough new material to require accommodation. Perryman (1964) wrote

.that those who teach science to the young child must keep in mind that

science teaching is best done through the art of asking questions, not
supplying answerse -
Lovell (1961) cautioned that if one is not careful, he may over-—

estiméfe the gquality of the child's thinking. ;A chiid's explanation,

wrote Inbody (1963), may be a repetition of adult language znd be




12

unrelated ﬁo his undgfstandiné of the underlying meaniﬁgs. Overholt
(1965),; stated that there is a need for continuous eveluation of the
basic concepts, This is because of the possibility that chil&ren'are
being "trained" to aasver qugStions rather than’truly undeistand the
concepts involved. Mukerji (1965) added that a singl; experience, no
matter how successful, is not enough to build a reliable qu_ncgap’c° A
child must méke‘mahy approaches from many angles over a period of time
before a concept has some measure of‘stability. in addit%on it can be
pointed §ut that it is funaamental o developmental theory th;t cogni-
tive growth is not an addifive process but a'éon%inual reconstruction
of the cognitive structﬁres'a child élready has (Kamii and Radin, 1970).

In summary, the literature indicates that cognitive growth is

improved when the stimuli is organized in a gdal-directed approach;

Modifying Effect of the Environment on Cognition

The references in the following section are not megnt‘to detract
from the time;honored approach to nursery school educaiioq‘whigh is
based on individﬁal unstrucfﬁred learhing. . It is to give;;nsight into
~the possibilities for presenting science through a degree of under-
standing of how the child can be challenged to develop cognitively.

As far back as 1933, Stormes suggested that "by intelligently.direct-
ing and providing science for children we are contributing to,their.

‘mental and physical growth (pe 304)o"
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A thirty;year follow-up study of the effecf of early environ-
ment on intelligence was reported by Harold Skeels {1966)., In this
sﬁudy he compared the intelléctual development of babiles left in the
unstimulating setting of an orpyanage with an experimental group of
babies transferred to an institution where they were "adopted" by
mentally retarded girls and. given individual attention. 'fests showed
that the experimenial group had no gross physical handicaPS'but that
their development was seriously retarded with IQs ranging fﬁom 35 to
89 No'speoial program of training was planned for the exp;rimental
group in their new environment., Thirty years later, final tééts'for
mental development showed IQ change of anywhere frem +7 to +58 points.
None failed to show some gain. The control group who stayed in the
orphanage showed only one child with a gain in IQ (+2 poin%s}. The
control group scored from 8 to 45 points lower than when originally
tested. » |

Almy (1966) and her associa%es found a significant aifference
in a comparison of lower-class children with middle-class childrene

The better comservation abilities they found in the middle-class

' group suggested advanced intellectual development due to the more stim~—

ulating environmental background of these children,
Piaget and Inhelder (1958) suggested that children in an intel-

lectually stimulating environment might progreéé from one stage of

intellectual development to another more rapidly than would be the
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case for other children, In other words, the effect of the environ-
ment, not just mé;uration, plays an important part in the deveiopment
of learning (see also Ginsberg and Opper, 1969). Bloom's (1964).
research indicated that environmental stimulation may account for as
many as twenty IQ points. Fowler (1968) provided further support to
the importance of early environmental'experience when ﬁg wrifes: "In
no instance (where documentation exists) have I found anyfindividual'
of high ability who did not experience intensive early stimulation as
a central component of his development (p. 17)."

Young (1970) saids "David Russell, Jean Piaget, and-others who
have studied the conceptual development of young children have found
evidence showing clearly that the ability to think through problems,
to cope with new situations, and to create new idéas is part of an
ongoing process that children learn from their environment, and one
that starts at a very early age (p. 4)s" The life of the yéung child,
wrote Maier (1965), is one of continuous investigation of hiéwénviron—
ment and the possibilities of his activity within‘ito Thié iﬁvesti—
gation provides learning through perceptions, stated Hefferﬁan (L966),

for it is through the child's sensory equipment he perceives his world.

The early years according to Mukerji (l965),lis wheﬁ cﬁriosity
impels a child to reach out into his enviromment; to touch, s;ueeze,
taste, and try to know. It is through this tyse of activity fhat he

is able to grow intellectually and build his conceptual scheme of the
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world. By creating an envirorment where children can uée all their
senses, wrote Roche (1964), they develop awareness, alertress, and per-
ceptiveness. Pecavse the young child's interactions with the environ-
ﬁent are relatively short--term and undifferentiated, wrote Lichtenberg
and Norton (1970), it is not possible to isola%e and distingﬁish cog-
nitive processes from his sensory processes and motor actiﬁitiese
Stendler (1965) reported that as the child acts upon his env&goﬁment
certain elements from his experience are stored in mental.strubturesm
These mental structures begin at birth and as the child has fresh expe-
riences with the environment these are incorporated into these struc~
tures. Maria Montessori (1967) also felt that the environmént becomes
a paft of the child as he absorbs and takes everything from it, "incar-
nating® it within himself,

Simply to present é chilq with a stimulating environment, how-
ever, is not enough. Writers such as Fowler (1965), Hunt (1961), and
Schermann (1968) emphasized the need for arranging the child's environ-
ment in such a way‘that the child's encounters with it will stimulate
his thinking. If is through arranging the environment, wrote Heffernan
(1966), that the young child is given an opportunity for developing
science concepts as new experiences are opened to hime In this way
he is given a chance to observe, ask questions, and discover for him-

self,
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_ Beéause of thié, Almy,(l96?5 considered there needs to be a
change éf emphagis in nursery school education. In the early years of
nursery schoolreducaiiqn, emotional and social development‘received'pri-
mary emphasis, with self-initiated activity by the child predeminating.
But today, continued Almy, there needs to be‘a é%oper balance between
self-initiated_activity by the éhild and adult-prescribed aéfiVityo
" For more thai a generation, much preschool education  has been
based on the supposition that the psyche of little children
could be harmed if systematic attempts were made,to help them
learn, The child was considered mainly a social being who
suddenly acquired cognitive development at age 6 (National
School Public Relatioms Association, 1970, pe 3)e
Elkind -(1970) cautioﬁed $hat formsl instructional programs aré
inappropriate at ahy ievel of education, inciuding tlhe preschool level,
The Association for Supervision and Curriculum Developmént has con-
cluded that most educators of young children are taking positions somé~
where between controlled learning and a total lack of aﬁy di?gcted'"
teaching. They’are‘using the interests and mqtivating forcés within
children but are still intervening,in the child's activifieé’iﬁ a vari-
ety of ways o facilitate learning (National School PubliéiRélations
. Association; 1970). | e
Sonquist, Kamii, and Derman.(l970) proposed that what is needed
now 1s a preschool curricﬁlum tﬁat'could advance cognitivéhgréwtha The

1970 statement of principles for day care fromjthe U; Se Department of

Health, Education, and Welfare child development office sﬁgéested that

«

AT
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the cognitive development aspect of the day care program must go beycnd
stimulation to include a range of experiences designed to strengthen"
the development of attention, perserverance, and lietening.skills.
This will also strengthen the more complex intellectual capacities of
concept formation. 1In a comparison of the different preschocl curric—
_wlum models, Spicker (1971) came %o these conclusions: “Curriculum
models which strezs cognitive or academic skill developmeﬁt produce the
largest IQ score increases (po 635)." Furthermore, "1 paditional!
curriculum approaches produce significant intellectual érowth‘only when
the programs contain specific short— and long-term goals including
language deve;opment and are highly.struotured and well supervised
(pe 635)e"

Read (1971), Hildebrand (1971), and Todd and Heffernan (1964)
in their textbooks for preschool teachers stressed science as an impor-
tant part of the nursery school curriculum., According to George (1968),
for a child to conceptualize he must be exposed to sensory images,
Therefore, he helieves science for preschoolers should begin'with expe-—
riences in which the child can manipulate and observe objeets in his
" environment, Almy (1966) agreed that there is no question as to the
importance of'learning through activity. ©She goes on to say it is
direct'experience that ie the avenue to knowledge end logical ability.
Piaget’(l964) enlarged on this by including social interaction as essen-

tial for intellectual development when a child is acting on material
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things. According to Piaget (1964), an importani part .of this social
intgraction'is language for'it is in social activity that the child
learns to use language to express logice. For early childhood education,
.therefére, activity and language need close association.

Neuman (i972) in an article on "sciencing" for young children
-emphasized plammed activities that will give children as much oppor-
tunity as possible for discovering concepts and relaiionéhips'for
themselves. Almy (l966j wrote, however, tha% “discovering"‘ioses its
meaning if a child hés to flounder aimlessly for some time before mak-
ing the discovery. For this reason it-is important to ariénge the
ébience curriculum so that once a child has had a chance to explore and
menipulate, the "discovery" is within his grasp. Piaget (1962) sué—
.gested that‘inﬂteaohing the exact scilences imstruction is at‘times well
assimilated by the child because‘it fits into some spontaneous construc-—
tion he already has and when it does hié develdpmenf‘is acﬁeleraied,

But becausé of this it is possible forlinstruction to be préséhted too
soon or too late, When this happens the child's development-is hindered,
or ‘'even deflected iﬁfo barremness because it does not fit -in with the
child'é spontaneous constructions. This is related to Taylor's state~-
meﬁt that in teaching science the teacher should always fe1ate the

known in order o increase the existing kmowledge of the child (1970).
Another reason given by Carmlchael (1969) for ; planned Science pro-

gram is to make sure the children get a wide varlety of s01gnce
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experienéeéo .éhe felt that if the scienceﬂprogram is bhased solely on
what the children bring $o the school or only on their interests, the
result would he an overefnphasis in some areas and 2 gap in other areas

that gc untouched.

Previous Research in Preschool Science

Current émphasis on nursery school education hasﬂincreésed the
interest in science programs'suitable for children of ages tﬁree, four,
and five., Zeitler (1972) reported a study of the ability of three= |
year—old children to develop observational ski}ls using sclilence mate-

rials from the Science—A Process Approach program. A pretest was

administered individually to the ~bildren in October and a posttest in
Haye In the interim three weeks training took place. A significant
difference was found in the means on the posttesi-pretest which sug-
gested that observatiomal skills using.science materials can be taught
to three~year—old children. The greatest increases in observations
were noted in the categories of color, hardness, temperature, and tex~

ture. None of the children observed odor during the pretest-and only

. 11.1% of the girls and 25% of the boys named odor on the postiest.

In 1969 Zeitler proposed a structured science program for the
comparison of the ability of two groups of children ages three, four,
and five to perform science tasks. One group was designated-as deprived

and the other group was representative of a cross section of “the
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populaiign. Tﬁe lessons in this program emphasized an awareness and
use of tﬂe senses, All children in the study were abie to perform the
tasks that were required, however, "variations in the evaluaticn results
strongly indicate « o « 2 great difference" betwgen the two groups
(Zeitler, 1969, p. 423).

Studies involving university students in developing science pro-
grams for three~; four-, and fiveﬁyear~olds.in the university laboratory
schools are reported by Bennett (1969, 1970, 1972) at Texas Woman's
University, Cohen (1971) at Indiena University, and Bybee (1970) at the
Uniﬁersity of Northern Colorado. The reports ﬁere thét teaching sci-
ence in preschool classes was worthwhile and learning did occur,

Piaget's studies on preoperational thought have many implica-
tions for preschool science education. Most important, he has identi-
fied through his research, the basic building blocks necessafy for the
development of higher levels of cognition in chil@ren (Piagetj 1965).
Based upon his work, a number of researchers have attemptea to influ-
ence young children'’s cognitive growth in aréas related to science know-
ledge, such as conservation, through the'use_of experimentdl training
_procedure. Flavell (1963) reviewed the major early experimental studies
in this area and concluded that training aimed at accelefétiﬁg conser-
vation in young children who were clearly nonconservers was not very
successful. Later studies, however, such as tﬁét ﬁy’SmedSlﬁnd (1968),

Sigel,. Roeper, and Hooper (1966), Beilin, Kagan, and Rabinowitz (1966),
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Goldschmid (1970), Wohlx;rill and Lowe (1962}, Gelman (3.969)', and Beilin
and Franklin (1962) have found that conservation skills are trainable
when special teaching procedures are used. These procedures are de-—
rived "from Piagetian theory (for example, conflict situation); and
from traditional learning theory {for example, direct reinforced prac-
tice) (Sigel and Hooper; 1968, p. 259)."

The review of literature reveals that there is a possibility
of helping young children acquire science kmnowledge. A goal—directed
approach based on the normal cognitive development procesé is gener-—
ally regarded as the most effective, This investigation is an attempt

to examine and evaluvate this concept.




CHAPTER IIT
DESIGN (F THE STUDY

fioals of Study

The g&als of this study were to measure and compare the gaiﬁ
in science knowledge of 4.5- to 5.5-year-old children ‘in two iearning
environments: a wniversity child development center and a day care
center. The areas cf odor, shape, aﬁd measuring were chosen fo.deter—
mine the level of sciénce knowledge., These three areas were consid-
ered tc be representative of the types_of‘scientific knoﬁlgdge young -

children need to develop.

Selection qf Sample

The sample for this stﬁdy consisted of 32 preschool éhildrgn
- with an ?ge rénge of 4.5-f9,5e5 years. Sixteen attended a wniversity
child development center and sixteen attended a day care ceﬁfér. All
of the children lived in a Washington State community whiéh w;s sparsély
populated {approximately. 20,000). |

The majority of the children in attendance at both sehools was
" the 4.5~ to 5¢5-year—o0ld.group. Letters describing the study were sent
10 the parents of all the children in this age range in %he two schools
(see letter in Appendix). The pareﬁts who were willing $o have their
child participate were asked to give written permissione  Tho;e who did

not respond within two weeks were contacted by phone. Permission was
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received for 17 of_thé 19 children who met the age rkgquirement Zn the
day care center and all 32 of the eligible vmiversity chila development
children. One of the 17 children in the day care centéf was disguali-
fied because he attended school only‘intermittentlyﬁ The renaining 16
made up the sample from the day care center. These 16 children were
matched with 16 children from the university child developiment center

according to age, sex, and race. These 32 made up the entire sampie.

Description of Schools

In order to test the councept that iearning proceeds best in
an enriched environment it was necessary to include in this survey two
different learning situations.

The uvniversity child development center is a laborétory/demonm
stration school located on a university campus. ‘The primary emphasis
of this {ype of school is fifst,’supervision of. teachérs in-training;
and second, an exemplary educational program for children from two
and one-half-or three—years-old up to kindergarten age (Hildebrand,
1971). A secondary purpose is to provide care for chi;dren of working
© mothers.

The day care center is located in oné wing of a public elemen-
tary school. The first priority of day care centers is to ﬁrovide full
- day care for children from infancy up to sixteeﬁ year§ old (two to six

-

years in this particular school) for working mothers. The emphasis is
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on keeping the chiid séfe,.nourished, and rested. Of secondary emphasis
is the provision of an-aducational program for the children (Hildebrand,

S 19715,

Selection of Tnstrument

The instrument used in this study consisted of four exercises

of Science-~A Prccess Approach/Part A (American Assoc;ation for the
Advancement of Science (AAAS), 1967). The program is a seriéé‘qf artic-
ulated, sequentigl éoienoe exercises. This instrument 'has been devel-
oped through more than three years of experimentatibn, tryout, revision,
and evaluation on a.naiionwide scale (AAA.S,.y 1967, pe 3)o" The aim of
the program is to develop skill in careful and systematic‘ﬁse'of the
scientific prooess‘skills which underlié the discovery and coh%iﬁuing
development of soientific‘knowledge (AAAS, 1967).. Part A,ythe begin;
ning level, consists of 22 exercises organized around eighf bésic pro—
.cess skills: observing, using spaoe/time relationships, using numbe;s,
measuring,- classifying, communicating, predicting; and inferring. .Each
exercise begins with a statement of objectives, which are "gsimple state-
" ments of what the individual child is expected to be able %o do after
successfnl completion of the exercise o o o (AAAS, 1967j." -

The exercise consisits of a series of “scientific”%asks" in which

the child is an active participant. At the end of each exercise is a

Competency Measure made up of several tasks which test the-attainment

1
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of the objectives of the exercise. The tasks are intenticnally cesigned
to use contént material different from that of the exercises ia order
to assess the ability ofééach child %o geperalize what he has learned.
The fests'are designed to evaluate observable performaices, nut recall

of memorized facts nor recognition of familiar materials (AXAS, 1967).

The Competency Measure tasks were used for the evaluation items on the

pre—- and posttests for this study. A scdre sheet (based on‘the sample
in AAAS; 1967, Po 7) was made up by the investigator to chéck the indi-~
vidual child's observable response on each test. (See Appendix for
sample score sheeto)

Science——A Process Approach/Part A was originally designated

as kindergarten level but has been used previously with some success .
on the preschool level by Ayers iﬁ 1969 and Zeitler in 1972. Ayers
(1969) did a study evaluating the use of this instrument with preschool
age children, He found the science materials in this program highly
appropriate for children in the five-year—old age grcup and the more
mature four—year—oid subjects. Color, odor, shape, and meésuring werse
the four exercises used for this study. These exercises ﬁere arbitrar—
ily chosen from the base of the heirarchy chart outlining the eight
basic process skills (AAAS, 1967, pp. 11-15). Each is described below,

and a complete copy of each exercise is included in the Appendix.
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Color

The'pu:pose of this exercise is to develop early the ability
to recognize primary and secondary colors, and alse to recognime a
‘color'ds being lighter or darker than the original hie (AAAS Bxercise
pamphlet,.ObServing 1: Perception of color, 1967)..
Odor

The purpose of this exercise is to*ektend thg child's pﬁwers
of observation by develgping his ability to use his sense of smell to
identify and classify odors (AAAS Exercise pamphlet, Observing ls
Perception of odor, 1967). |

The purpose of this exercise is to help the child,ac&ﬁire the
ability to idenfify‘and name common two-dimensional shdpeé, bo%h planev'
shapes and shapes of objects in yhe-environment,'ﬁhen theyuafé in un-—
familiar situations (AAAS Exercise pamphlet, Using‘Space/?ime Relation~
ships 1: Recognizing and using shapes, 1967). | |

)

Measuring

The purpose of this exercise is' to increase the ch}lgis ability
to measure‘lengths of two objeéts. ‘This includes comparafive observa-—
tions such as "longer than" or "shorter than,".and psing'a.single étan—
dard for matching (AAAS Exercise pamphlet,-Mea§u;ing 1 .Begi#ping

L

measurement—-—comparing lengths, 1967).




For the purvoses of this study it was necessary to male iwo

changes in the Science-—A Process Approach program. These adjustments

were as follows:

l., Due to the short-term emphasis of this study, =ach exgrcise
was covered in a three~day period. The instrument was adjusted 9o that
‘only those activities congidered by the investigator to be most essen-
tial to the desired observable gain in science knowledge were included,

20 At the end of each exercise it is suggésted that both an

Appraisal and a Compefency Measure be given for evalvation. Again, be-
cause of the short-term emphasis of this study, only theAComDetencx
Measure was used for testing.

A pilet study was run with 15 kindergarten and 13 preschool
children in.z separate community. This étudy indicated that preschool

children could be taught science concepts using Science——A Process

Approach/Part A, However, it was found that the exercise on color was
too easy. Only two children in the piloft study weré-ﬁot abie,to make

all acceptable responses on the pretest and these were4younger than the
proposed experimental group. Similar results were found when the color
} pretestwaé given to the participants in the full study, and a decision

was made to drop this exercise.

Collection of Data

The procedures used at both schools were, as far as possible,

identical. The study was conducted in three weekly sessions, with each
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of the three exercises being administered by the invéstigator to each
child over three successive éays, making a tofal of hine seésions'with
each child. Table.l'illﬁstrates thie order of procedure followed for
each week.
TABLE 1 .

ORDER OF PROCEDURE FOR EACH WEEK

Qrder ; First Day Second Day 1.Third Day
1 - Pretest " Training - Training
CActivities : Activities
2 : - . Posttest

The general design of the experiment consisted of (a) a pretest
on one of the three exercises; (b) the aﬁtivity training tasks for the
exercise; and (c) following training an identical posttest for the
exercilse. -

The investigator spent a minimum of three hours-prigr to the
experiment at each school to develop famiiiarity with the chi}dren.

The investigator did the testing and training. Bach day féf‘the dura~

" tion of the study each subject was approaphéd individuall& and told,

"It ig your turn to play a game." The child was taken to an experi-
mental room, which was familiar to him, and sat acfoss\frqm:the investi~

gator at a low table. The investigator told theﬂchildrenathey were

going to play a game, and that when the game was finished they would be
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able to see what was in the investigator's mystery bok. Both tests
and training activity involved the child and were verbalized. Mate-

rials, activities, aad the exact words used can be found ir the

Appendix.

Pretest

For each evaluation task the sﬁbject was given mateégals to
handle, smell, arrange, or whatever was required. (See Appeﬁdix for
complete test.) The same words, those underlined in the test, were
spoken to each child. As the subjects made a response; %hé investi-
gator checked the score sheet. Each observable response made by the
subject wés checked as acceptable or unacceptable. Thé éubject was
not made aware of whether the response was acceptable or unacceptable.
The test for odor had a possible score of 43 shape had a possible score
of 10; and measuring had a possible score of 5.
Training

The two training sessions each week were approximately 10
minutes in length fof each child with fhe subject sitting across the
table from the investigator, manipulating the materials as they were
handed to him. The training materials were different from those used
fo? testing so the child had to transfer or generalize_from-the training
to the posttest tasks. A detailed outline of the materials used and the
words spokep to each subject as the méterials ;ere ﬁanded to him is

included in the Appendix. -
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The posttest was identical tqnfhe pretest ﬁifh fhe-subjééts
interacting with the teéting materials,
Rewaréd

The university éhild'deﬁelopmeﬁt center children were reward
oriented because of the various studies that had been conducted there -
throughout the school year. Because of this, the following described
rewward was chosen and used at both sdhoolsn‘ It was felt a 'take~home
feward might cause hard feelings because not all of thé children in
each room were being studied.

| The reward used was a mystery boin This was a plain, black

box with‘a slqt for a pennye. 'When the penny was put in tﬂe~slot, a
battery operated, green plastic hand came up,‘opéned the 1lid, and
grabbed the penny, taking it back into the box and closing the 1lid,
At the end of each session the subject was given two pennigéhko put in

the slot..




CHAPTER IV

RESULTS AND DISCUSSION

Description of Subjects

The participanfs in the study included 16 preschool childréa
attending a university child development center (UCDC) and 16 pérschool
children attending a day care center (DCC). In eaéh group there were
eight boys and eight girls. As of May 1, 1973 the subjectshranged in
age from 54 to 66 months, a mean of 60 months.

Twenty—eight children were caucasian, two were black, and two
were racially mixed. The samples for the two schools wersz matched for
sexy age; and race.

Information concerning the o&cupation and income of the parents
was not gathered since-the director of the university school considered
this. to Be an invasicn of their privacy. The director from each school,
however, was acquainted with the children's backgrounds and indicated
that both samples had been dravm from a similar population which con—~
sisted moétly of the middle gocloeconomic group. Both of ithe schools
were located in a city of approximately 20,000 people in a rural area
of Washington State., Table 2 shows the difference in the number of
hours of school attendance for the subjects from the th'preschool
groupé. It is nofeworthy that the university group,attenaéd a mean of
only 9.5 hours per week while the day care center children attended a

mean of 39.6 hours per week.




32
TABLE 2
A DESCRIPTION OF WEEKLY SCHOOL ATTENDANCE

FOR SUBJECTS FROM THE UNIVERSITY CHILD: DIVELOPMENT CENTER-
' . AND THE DAY CARE CENTER

Number of School Hours per Week UCDC , . UG

8 ‘ 10
12 6
20 2
27 1
36 S 2
45 11
Number ) 16 16

Mean Hours "9s5 - 39.6

Environmental differences between the schools included the
teacher ratio per student. The univérsity child development center
ha& one full--time teacher for every eight‘ohildren plus numerous teach-
ers in-training. Bach quarter the number of teachers in—fraining
varied. The day~care-center provided one teacher for every %en chil-
dren, as prescribed by state law.

A.differ;nqe was also found in the amount and type of educatlon
the teachers hadf At the -university child development ;enter‘the hgad
teachers had-master'smdegrees in child study. The assistants were fin-

ishing master's degreeé in child study. -The teachers in-training were

upper division undergraduate students in child study. At the day care

L

center three of the teachers had baccalaureate degrees, one in child
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study aznd two in anthropology. The other four teachers did not have
college degrees. fﬁe director had a baccalaureate degree in home
economics.

There were 1o observable differences inlthe duaiity and ade-
_quacy.of +he physical building facilities and equipmént. Each school
had adequaté floor space, some outdoor play equipment;-childnsize
furniture, and an assortment of play materlals. There was difference
observed in the use of the materialse At the universiiy ¢hild develop-
ment center the puzzles, dress~up clothes, blocks, books, music instru-
ments, records,; and pets, such as gerbils, white raté, and guinea pigs,
were available at all times. At the day care center most of these items
were stored out of sight and brought out only occasionally for super-
vised group activities. There were no pets in the day care center.

Another difference was found in the activities available for
the children., At the university child development center the assistant
teacher and teachers in-training were required each aay to have three
to five tables set up with small muscle activities, science experiences,
and art media for-voluntary use of the children. Any directed teaching
was done at these tables on a one-~to-one basis or in groups of ftwo or
three and was available throughout the school day. At th9 day care
center these kinds of things were not'availab%e to the children. How-
ever, on days when the weather was too cold for oﬁfdoor play, the day

care children were all seated in a group either on the floor or at a
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long table where they were read to, dlveﬂted in cutting, pasungo and
coloring, or ins%ructed in things like the days of the week or the
gpelling of their names.
Both directors said that most of the shapes had been diractly
taught to the chilaren‘duriﬁg the school year; some eX¥perieuce with
odor had béen'included, and mgésuring haé,noﬁ been direéﬁly~taught at

all,

Discussion of Results

Statistical computations were conducted to investigaté the
following three aspects of the study: (1) the gain in séience knéw—
ledge in the areas of odor, shape, and measuring for $he entire sample
of pre chool chlldren, (2) the difference in the ﬁrmtest ‘scores for
odor, shape, and measuring between the university child development
center children and day care ceﬁter children; and (3) a comparison of
the gain in science knowledge in the areas of odor,hshape, gnd measur-
iné for the‘two.groups. The discussion will examine the résults ob~ |
tained for eaéh of the three areas.

(ain in Science Knowledge for Entire Group of Children

On the pretest, the participanfs showed a minimum ofh3%, 1%,
and 23% acceptable responses on the separate ftasks in each-érea, re~
spectively, and a maximum of 97%, 8 %, and 57p. On the posttest, how-

ever, the minimum acceptable response on the separate tas?s was 32%,
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57%, and 87%, vespectively, and the highest 100%, 100%, and 97%. The
smallest amount of gain was usually in thcse areas where scores were
high on the pretests The greatest amount of gain was shown in identi-
fying a one-dimensional rectangle (57%) and ordering objects from
shortest to longest (64%) (Table 3).
TABLE 3

ACCEPTABLE RESPONSES FOR ENTIRE GROUP OF CHILDREN

Pretest Posttest Gain
v Y =

i Areas and Tasks N % N % o
Odor 3 100 Rl 100

States that object has odor 30 Yemad 100 3
Identifies lack of odor i e O 32 29
Identifies similar odors 8 26 .21 68 42
Identifies different odors 4 13 19 61 48
Shape 28 100 28 100

Identifies one-dimensional triangle 19 68 25 39 21
Identifies one-dimensional circle 16 LY ARER-V ! 86 29
Identifies one-dimensional square 24 Souliag BRSO 14
Identifies one—-dimensional ellipse 14 HO R i 29
Identifies one-—dimensional rectangle 2 T 418 54 5%
Identifies two-~dimensional square 18 64 26 93 29
Tdentifies two—dimensional ellipse 16 o 79 22
Identifies two—dimensional rectangle 4 14% .16 5 43
Identifies two-dimensional triangle 9 £521 5 43
Measuring 30454, 1004301 100

Jdentifies objects of equal length 17 5ae 29 97 40
Orders objects from shortest to longest : 23526 87 64
Distinguishes that one object is the same 11 £ fil B 90 53

length as another object by showing that
both are the same length as a third
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Bach child received a score in éach of the %hfee aress; 0dor,
shapé, and. meagyring. The score was the number of acceptable responses
made in that afea, The largest net change bétween the éfea and post-—
test was in shape. The smallest amouwnt of gain was ﬁadelin‘ihe area of‘
odor (Takle 4).
TABLE 4

GAIN IN SCIENCE KNOWLEDGE BY THE ENTIRE GROUP OF CHIiDREN ‘
BEFORE AND AFTER TRAINING

Mean Mean
Possible Pretest Posttest .

Area ___Score Score Score . " Net Change
Odor g 139 2,61 +1,22
Shape lo 4. 60 7.93 K +30 33
Measuring 5 2,10 4,50 +2440

‘The Wilcoxon métched—pairs signed-ranks test was used to show
the difference between the pre- and posttest scores for each of the
three areas. The results showed that the difference between the pre-

and posttest scores in all three areas was'significant at the .05 level.

This would indicate -that the training produced a gain in science know-

1édge.

Difference in Pretest Scores Between the Two Groups of Children

In the area of odor the pretest responses of :the two gfogps were
quite similar with the exception of identifying different odors where the

.UCDhC. group madé a 12% greater number of acceptable responses (Table 5).
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TABLE 5

ACCEPTABLE KESFONSES OF EACH GROUP OF CHILDREN ON THE PRETEST

Pretesi Pretest
UCLC DCC Difference
Area and Tasks N % N % %

Odor 16 100 15 100
States that object has odor 1596 15 100 4
Identifies lack of odor s AL 0 6
Identifies similar odors 4. 285 Wh T 2
Jdentifies different odors F 219l 7 12
Shape 14 100 14 100
Identifies one-dimensional triangle 9 64 10 % i
Identifies one-dimensional circle L o - 0
Identifies one-dimensional square 1204865 82 186 0
Identifies one—-dimensional ellipse B (36 - T 6l 28
Identifies one-dimensional rectangle 2514 0 14
Identifies two-dimensional circle Ao Bk G I o 14
Identifies two—dimensional square 9 64 AL 14
Identifies two-dimensional ellipse 4 99 " 3igl 8
Identifies two—-dimensional rectangle 214 2. a4 0
Idertifies two-dimensional triangle b A43Y 33 T 22
Measuring 15 160 ' 15 100
Identifies objects of equal length 9. 60+ §5. 88 7
Orders objects from shortest to longest O 40 Aeg 33
Distinguishes that one object is the same 8 53 3 20 33

length as another object by showing that
both are the same length as a third

In the area of shape the UCDC subjects had either the same or
a greater per cent of acceptable responses on each task with the excep-
tion of identifying a one-—dimensional triangle and a one-dimensional

ellipse. In the area of measuring UCDC had a higher per cent of
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acceptabhle responses on each of the three tasks.e The greatest differ-
ence between the pretest scores was on the last i{wo measuring tasks
where the UCDC accepiable responses were 33% higher than ICC. In %he
areas of odor and shape the children in both schools hal been given
some directed instruction while in the area of measuring they had not.
In the first two areas they did equally well or nearly as well on the
pretests. In the area of measuring where it was totally left up to
what they had assimilated from their separate environments, the DCC
subjects were markedly behind the UCDC subjects. In their enriched
environment the UCDC subjects had apparently been able to extract this
information for themselves.

As in the previous section each child was given a score for
each of the three areas equal to the number of acceptable responses
made in that area., The greater @ifference in measuring pretest scores

TABLE 6

MEAN PRETEST SCORES FOR THE TWO GROUPS OF CHILDREN

UCDC DCC
Possible Mean Pretest Mean Pretest Net
Area Score Score Score Difference
Odor 4 1l.44 1.33 Rkl
Shape 10 4e79 4e43 « 36

Measuring 5 273 o4 1526
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is illustrated also with the mean score net difference between the two
groups of children (Table 6),

A lMediarn test was used to delermine if there was significant
difference between the pretest scores of the two groups o¢n each of the
three arease The difference between the preiest scores for each group
was not significant on odor or on shape at the .05 level. The pretest
measuring scores, however, showed a difference significant at the .05
level (Table 7)e

TABLE 7

COMPARISON OF SUBJECTS SCORING BELCW AND ABOVE MEDIAN
ON PRETEST FOR BOTH SCHOOLS

UcDC DCC %2

Area Below median Above median Below median Above median Value
Odor 10 6 10 5 815
Shape 5 9 7 7 «582
Measuring 5 10 TR L 4 4.820

The critical value of X2 at the .05 level of significance with one
degree of freedom is 3.84.

The acceptable responses on the measurement test recguired that
the child identify objects of equal length, order objects according to
size, and show that an object is the same length as another object by
showing that both are the same length as a third. Flavell (1363) ob-

served that measuring ability is orderable into developmentzl stepse.
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He comcluded that oﬁiy the more mature child is able to meks use of
"bodyéiﬁ&;pendent" objects as unit measures (p. 200), inhelder and.
Piaget (1958) suggested that a stimﬁlating-environment'mighi éause a
child to advance from ohe sfage of intellectual develdpment'to another
faster than cther children would. The better measuring‘abiliﬁy founq
in the UCDC group‘as compared. to the DCC group would appear to support
this idea. -

Comparison of (Gain in Science Knowledge Between the Two.Schoéls

Table 8 compares the per cént of acceptable pre; éﬂdlpostteSt
responses and gain made by each of the two groups in the three areas.
On ten out of the total seﬁenteen tasks UCDC ;ade the same or a greater
per cent of gain, The UCDC gfoup also had a higher peér ceunt of aqcept—
able responsés on thirteen out of the total seventeen pos%test tasgks.

As previously described, subjects received a score for each of

1S

the‘three areas., The UCDC and DCC subjects show comparable nét.gain
between the pre— and posttests in the areas of odor and shape., In the
érea of meésuring the DCC subjects surpassed the UCDC subjects in‘the

" net gain made (Table 9).

| A multi-celled Median test was used to determine if the differ-
ence between the pre- aﬁd posttest scores of the two groups was signi-
ficant-at the o05.level. There Qas no significant diffefenca on pre-

and postitest gain for odor and shépe between the two groups of subjects
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TABLE 8

ACCEPTABLE SCIENCE TEST RESPONSES COF CHILDREN AGE 4.5 TO 5.5

Pre-Post
Pretest Postliest Gain
UCDC DCC UCDC DCC UCDC DCC
Area and Tasks AR LN el TN R B

Odor 16 100 15 100 16 100 15 160
States that object has odor 15 96 15 100 .16 100 15 100 4 0
Identifies lack of odor 46 o TR AR Rt R b )
Identifies similar odors 428l o ' 2T 10 L 68 BRI RT3 3B SE G
Identifies difierent odors Bl gn LA TR0 S A RIO RSB0 RS A4 e L
Shaps 14 100 14 100 14 10C 14 1090
Identifies:

one~dimensional triangle 946420, T 1393 12 .86 29 °38

one-dimensional circle BT 879112 86auBs" 297589

one-dimensional square 12 86 12 86 14 100 14 100 14 14

one-dimensional ellipse 5086w B 64 10 T I Ew 35 | ned

one-dimensional rectangle 2avikg. 0-11 -T9 750" . 65

two-dimensional circle 10 TL.28.°97 14 100 425 8629 '~ 29

two-dimencional sgquar 964 T 50 11, 79 2179 1 15 - eiEg

two—dimensional ellipse 402903 21 118 T O -blu 50 Sels

two-dimensicnal rectangle 2 SLAN ZHE AT QU 64w TS G0N £ B0 A h

two-dimensional triangle 6. 43, 3 20 XX 08 10 T 036 RS
Measuring 3551005 10015, - 100 15100
Identifies objects of equal

length 9 ;00¢ 8753 34 " 933500 .38 Tdy
Orders objects from shortest

to longest e (o P R e L T L o Rl S
Distinguishes that one object

is the same length as another

object by showing that both

are the same length as a

third 808 320 13 THERAETSS 347 T8
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TAPLE 9

MEAN PRE- AVD POSTTEST SCORES FOR THE TWO GROUFS OF CHILDREN

UcDC DCC UcDC DCC
Mean Mean Mean Mean UCDC DCC
Possible Pretest Pretest Posttest Posttest Net Net
Area, Score Score Score Score ScCore Gain Gain
Odor 4 l.44 1.33 2+63 2,60 15319, 1527
Shape 10 4.79 4ed3 8.29 Tedl= . 3+50, 3,18
Heasuring 5 2473 1.47 4447 40[)3 1.74 3005

(Table 10)s In these two areas where there had been some directed

instruction at the two schools, the gain in score was similar. There

was a significant difference on measuring. This gain was made by the

DCC group. Almy, Chittenden and Miller (1966) found that the private
TABLE 10

COMPARISON OF SUBJECTS SCORING BELOW AND ABOVE MEDIAN
ON PRETEST AND POSTTEST FOR BOTH SCHOOLS

UCIe DCC
Pretest Posttest Pretest Posttest
Below/Above Below/Above Below/Above Below/Above X2 Value
Aresa lMedian Median Median Median of gain
Odor 10/6 8/8 10/5 8/7 2.118
Shape 5/9 8/8 /7 8/6 1.714
Measuring 5/10 3/12 11/4 5/10 10,001

The critical value of G at the 05 level of significance with three
degrees of freedom is 7.815.
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school subjects in théir study made éignifioantly greater progress in
Jgaining conéervation ability than the day care center subjects {ps TL)o
In this study the UCDC group scored high on the preﬁest. This indicated
that the UCDC subject's efposure to a more enriched envi;onment had
given them the opportunity to assimilate the experiengeé necessary for
them to score high on this test. The DCC group, onu the other hand,

scored low on the pretest. It is possible, in view cf the above study

and the initial high pretest scores, to consider that the tasks in the

‘Competency Measure for this exercise were not inclusive enocugh to allow
for a true measure of the UCDC group's potential gainpi The significant
gain by the DCC group would also indicate that "an empiy cup needs

filling."




GHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summar

'

The purpbse of this study was to ﬁéasure and. compare the'gain
in scilence knowledge of four and one--half- t6 five and one—%alf-year—
0ld children in enriched and nonenriched enviromments to see what -affect
environment has on learning in'childrene |

Subjects for the investigation were,32rpreschOolrehéiaren.
Sixteen attended a uwniversity child development center and sixteen
attended a day care cgntera' The saﬁple frém each school. was matched
according to age, sex, race, and, presumably, home env:i.‘"rc:-mnen‘t;0

Collection of the data took'place at the two &chéols, Each

child was individually tested and trained by the inVestigatbr using

three Science—A .Process Approach exe:oises. Score sheeﬁé'for each
child were recorded at the interview.

The results indicated a significant gain in sbiencé'kﬁowledge.
in all three areas of odor, shape, and measuring. The diffefénce in
the pretest scores and a comparison of fhe gain in science‘knawledge
ibetween the two schools was found insignificant for odér anﬁ‘;hape but
was significant for measuring. The results of this test suggested the
possibility that envirpnment mzy be an element ;p the development of

: i

measuring ability, but not the other two areas of odor and shape where

the subjects had been given some directed instruction.
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Conclusions.
Frcﬁ the ?igdings of the sfudy, the following coﬁclgsions were
drawms

Hypothesis lo There will be no significant difference between

pretest and posttest scores of 4.5- to 5.5-year—olds in fhe science
areas of (a) odor, (b) shape, and (c) measuring.

When the difference between the pre~ and posttes;s for each
child was ranked a t value of O was found for each area ﬁsing the
Wilcoxon matched-pairs signhed-ranks test. This is significént at the
.01 level of confidence., Hypothesis la, 1b, and lc were rejected.
This‘woul& indicate that a significant gain in scienqe,knowledge in
the areas of sdor, shape, and measuring can be achieved through the

use of short-term, one-to-one, directed instruction.

Hypoﬁhesis 2.,‘There will be no siénifican% difference; in sci-
eﬁce khowledge between 4.5- to 5.5-y€ar-olds in the,univéréity child
development center and the day care cénter based upon pretegﬁ scores
for (a) odér, (b) shape, and (c) measuring.

The Median test failed to ?eject Hypothesis 2a aq? 2b;4 The
pretest scofes.of each group on odor and shape were féund to be similar,
Hypothesis 2¢ was'rejected at the .05 level. Measuring pretgét scores
for the university child develépment center were significantly higher

than for the day care center group. The results of this test would

H
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indicate the possibility that environment may be an element in the
development.of measuring ability.

Hypothesis 3. There will be no significant difference in“the

éaip-of science knowledge between 4.5- to 5¢5-year—olds at the wniver-
sity child development center and the day care center in the areas 6f
(a) odory (b) shape, and (c) measuring. Hypothesis 3a and 3b was held
tenable but Hypothesis 3c was rejected at the .05 level.  The Median
test comparison of the two grbups on the‘pretest-postﬁest gqip on odor
and shapé failed to show a significant d:'gfference° HOWG?&T@QﬁhG‘MéaSUT—
ing score gain was significantly differenfiwith the DCC éroﬁ% making the
greatest'gain. Becaﬁse of the high pretest scores it would not have
been possible for the UCDC.group‘to make as much gain on this test. It

was concluded that a more comprehensive measure of the UCDC group's

potential gain in this area was needed.

Recommendations

The present study suggests that children can gain édiénce know—
lédge using short~term, one-to-one, directed instruotiop.’sTes%ing to
- compare this methéd with long~term, large group, non-directed instrﬁc—
tion is needed to determine which is the most effective.

Evidence derived from this study suggests the need for a more
comprehensive measure of'preschool science knowﬁe&éef"THewtest instru-

ment provided for this stﬁdy proved to be somewhat inadequgﬁe in that

4 B
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it did-not measvure what the child really knew. An instrument is needed
that would morelﬁgily test the extént of the child's seiepce knowledge.
. This stﬁéy Sf wniversity child developmént center children and

day care center children in a rural commﬁnity suggeéts caution in making
generalizations to a larger population. The éignificaﬁt dif%erences
found in measuring ability between the two groups would indiéafe that
‘ generalizing to other populations wifh.énvironmental differéﬁcgs would
mos£ likely have Varying resultse. |

Tha% there was a significant difference found 5étween the two
groups of children in measuring but not in odof or shape wonld suggest
the'need to investigate other areas of science-théﬁ thoé§.QSed in this
study. | |

The significant gain in science knowledge-found in this study
would indicate that short-term, one—£o-one, directed ins%fucfion should

L
- be considered by preschool teachers as a method of helping children

develop the basic science knowledge the review of 1iterafufé‘éﬁggested

: '

is needed for Tuture mental growth.
Since environment apparently is related to scienéé kﬁowledge

gain, there needs to be further study to investigate envifonmental

differences not only in vérious types of.preschools, bﬁ?ialéo, oufside

of school, such as home training.
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While this study indicated that science concepts can be taught
on a short-term basis there needs to be further study to test long—term

retention of science knowledge.




APPENDIX
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Dear Parent:’

- For nmy masterts thﬁ;is reéearch I am studying the ability of the chiid
to correctly'idenﬁify‘color,-sound, odor, shape, and sizc. This will
not only be a learning experience for the child but will also be- -enjoy-
ables The entire proceduré will take from 5 to 10 minutes three days

a week for four weeks. Your child will_only participate voluntarily

. and will be free to discontinue the activities at any time. -

I have been given permission by the persons in charge of the nursery
school o do thls research when permlS%1on from you has been received.
_ Please fill out the bottom portlon of this letter and return it to thz

Head Teacher., I would like to begin lMonday, Aprll 9.

" Your copperation in allowing your child.to participate will be>gfeat1y
appreciated. Please feel free to contact me at the nursery school or

call collect (1~529-6076) for additional information.

Sincerely yours,

Jeanne Lewis

. has my permission to participate in
(Child's name) :

the above described research..

j (Parent's name)




Science Observations

9l

Activity-orientaa I 2ssons

Pretest Posttest
(the saue “est for both)

L

Odor
Identifies that
object Las odor

Identifies
similar and
different odors

Day 1 - Pretest

Give the child a small piece of colored cl *u., A3k
him to describe the cloth in as many ways as he can taink
of-—as to size, color, texture, and so forth.
Now giveile child another piece of cloth oi the same size,
and texture as before, but of another color. Have this
piece of cloth differ from the first piece only in that it
contains perfume, so that it haz a pronounced odor. After
giving the child the second piece of cloin, ask him again
to descrite the pieces of cloth. He will probably say,
"The (“lue cr red) one has perfume on it or smeils nice."
otress the idea that these pieces of cloth look diffarent
anu are different in odor since one piece has -n odcr and
the other doee not.

Day 2 - Shew the child two clear glasses—one filled with
water, the other filled with alcnonol. Ask the foliowing
quastions:

Do you think these glasses might have the same liquid in
them?

What could we ds to find out?

Can we tell oy looking?

What can we do?

If the child doesn't suggest smelling them—suggest it.
Emphasize the importance of keeping the face a safe
distance irom the glass, here, and only close erough to
note whether or not there is an odor.

Give the child a chance to smell each of the liquids,
Say, No, they are not the same liquids, although they do
Remind the child of the observations he made the day
before where the pieces of cloth looked different and
smelled different., Now he can see that two thinges may
look the same yet smell dirferent.

Show the child two glasses of vinegar, one white and ore
amber color (ordinary cider vinegar), and repeat the

procedure you used above. Say, These liquids smell the
same, but do they look the same?

After discussion, the child should conclude that appearance
does not necesscarily tell anything about smells, and vice
versae

Use four iden:ical paper bags. Put an orange cut in pieces
in one bag, a cut onion in a second, atablespoon of peanut
butter ina third, and squares of pliailn chocolate bars in
the fourth (perhaps give them a piece to eal afterwards).

Have the child smell each bag and try to identify the contents.

Open the bag just enough so that he can smell the contenis
without letting him see what is inside,

Day 3 - Poatiest

Prepare five botiles so that each
contains one of ihe following
tignias: (1) clea~ tap waterj
(2) tap watsr cclored blue with
food colering; (3) white vinegarj
(4) white vinegar colcred with
red food coloringy and (5) vanilla
exiract., Give the child these
five bottles, with these insuiruc-
tioass

Here are tomz bo%iles. I want you
to smell e¢zch bottle, Affer you
have snielled a bot le, take a aeep
brenth and breathe out berore you
sm~1ll the next one.

TASK 1l: Vhen he has doe this, ask,
Do <.c bo.iles have odors? Give one
check in the acceptable column if he
says "Yes;" or ihat some of the.
bottles have odors. Then say, Now
put together the bo*:les that sme
alike, You mg;LsmeLl ther again i:
you wishe Put one check in the
acceptable colum. for e-ch corract
set which the chiid constricts,

IASK 23 sater; blue water.
TASK 3: white vinegarj red vinegar.
TASK 4: vanilla extract.

It the child makes only one of these
arrangements, ask, Are there otucr
boitles that smell alike? Be sure
that he is satinfied that e has

finished his task, but do not help
him,




Science Observations

Activity-Oriented Lessons

Pretest Posttest

\the same te~. for both)

II.

Shupe

Identifies triangls,
circle, squars,
ellipse, and
rectaagle

Identifies two-
dimensiopal shapes
in objects in his
environment

Diy 12 Pretest

Give the child the following cardboard shepes, one at a
time, a s uare, 2 rectangle, a triangle, a cirz'e, ard an
¢llipse, Have him repeat the azme for cach shape a2nd run
his fingers around the ed.e of the cardboard shapes so he
will become mcre familiar with it,

Fut tape on the backs of the shapes and have the child
fasten it to a chalkboard repeating the names of the shapes
as he dces ro, Have the child draw with chalk around the
elge of the cardboard shapes remove the cardboard, and

ask him to tell you the name of the shape. Tuen help the
child makethis shape in the air with his arms.

Day 231 Give the child, cne at a time, wire shapes of a
squai?, ractangle, a triangle, a circle¢, and an ellipse
to give him further experience in recognizing and naming
them,

Using shapes cut out im flannel, put one at a time on a
flannel!%oard sy the child cannot cee it. Make the shape
in the air with your arm and ask the child to guess the
name of the shape. Turn the board around and look to
see if he was right,

Reverse the prucedure with the child putting the shape
on the board, having the teacher guees the shape as he
makes it with hies 2rms, and then turning the board around
to ses if the guess was right.

Day 31 Posttect

Show cach child an array of colored

vaper shapes which includes theses

I—:>”1 _/

O

’,: ﬁ[‘?/‘

TASK 1: Uay, Show me the square.
Give cne check in the acceptable
colunm if he points io the square.

TASK 23 Say, Show me the rectang!
Give ome check in the acceptable
cclumn if he points tc either of
the rectungles.

TASK 3: Eay, Show me the circle.
Give one checl in the acceptable
column if he points to the circle.

Ti3K 43 Trece the cutline of a
triangle ir. the air with a fi.ger.
Say to the child, Name the_shape.
Put one ckack in the acceptable
column if he zalls it a triangle.

TASK 53 Trace the outline of the
ellipce in the air with a finger.
Say to the child, Name the shope.
Fut one check in tlie accepiable
column if Lo calls it an ellipse.
TASKS 6-10: Place the following
collectica of objects on a table
near the child: coin, bottle cap,
small box, ruler, triangular-
shaped solid, mueical triangle,
wooden cube, bcw. having an
elliptical shape, and a toy tire
or wheel,

Place five sheets of paper on
another table, On each piece

of pcper, draw one of the follow-
ing shapes: circle, square, el-
lipse, rectangls, and triangle,

(6) Say to the child: Put all
the objeetc that are shapedme
circles on the paper witia tne
circle on it. Repeai this request
Tor (7) the square, (8) the el-
lipse, (9) the rectangle, and
(10) the triangle.

At the end of this procedure, the
sheets of paper should have these
items on them (6) coin, bottle
cap, toy tire; (7) wooden cubey
(8) elllptlci--sx aped bowl; (0\
small tox, ruler; (10) musical
triangle, triangular solid., Give
one check for eaci: collection of
shapes he gets right If he puts
an inappropriate object on a
shape, give one check in the
vnacceptable column,

e




X

Science Observations Activity-Oriented Lessons Pretest Posttesi 3
(the came test for both)
III. Keasuring Day li Pretest Prepare four sets of crayoas.

Idertifies objects
of equal length

Orders objects Ly

length, froam
shortest to
longest

Distinguishes that
cne ohject is the
same length o3
another object by
showing that both
are the sane length
as a third

Each set snould consist of three
crayons that are of equal length,
All tre sets, howaver, should be
of different lengths. Scramble
all of the cray.ns together so that
you have a completely unsorted pile
of erayons.

Soramble in a single pile three 2-inch dowels, three 4-inch
dowels, and three G-inch dowels. Ask the child to select

one dowel from the pile. Then 2sk him for suggestioas of 2
way to find all the other dowsls of the same length as tha
dowel he is holding. The respcnse wanted here is that %he
dowels can be matched with the first onme. (This suggestion
ghould come from the child, offer suggestions only if he does
not suggest a satisfactory procedure,) When a procedure has ¥ = 3
boen established, tell the child to put in one pile all the  TASK 13 Say, Sort the orayons imto
dowsls tha* match the first one he selected in length, Tell 222 in which each crayon is of
him to put all the dowels that do not match it in anotuer pzle.t&ﬁ“f‘f—l—‘ﬂ' ‘If the child suc-
When the child has all the dowels separsted into two piles, ‘?°fda in sorting all of thL: crayone
have him repest the process by choosing a second dowel from into sets of equal length, give

the unsorted pile and again sorting the remainder into two ome check in the acceptable column,

pELogs TaSK 2: Say, Order the sets of
Prepare a cardboard poster by glueing to it pairs of stripe crayons from the shoriest to the
of paper exactly as long as the dowels used above. Point to 1.ngest, If he succeeds, give ome
one of the strips and ask a child to locate another strip check in the accentable column.
vhich is the same length., In the above lesson, the child

was able to match two objects directly. DBecause the objects TASK 3: Remove all the crayons

bein; matched here cannot be moved, the child wust use a from the test area., Chocse three
different technique to solve ine measurement provlem. The crayons which are of the same

child may see the need of a movable "tooi" Lo make the length but different colcrs. Cive
necessary cowparisons in this setivity. Accept the uce of the childi nne of the craycns and hold
any suitable tucl such as the finger, the hand, a pencil, the rthurs, one in each hand. Give
or a dowel. (Have all available) After the child has the chila one of the two crayons
determined which strips are of ecual length, ask him to that you are holding. Ask, Is *his
identify the pairs by mak ing them the same color with a longer then, shorter than, or the
markiig pen. same length s the Crayon you are

nolding? Give one check in ths
accepta®le column if he says they
are the came length.

Day 21 Arrange the dowels into sets that contain one dowel
of sach length. Askthe child to select from the pile cf
dowels the ome he believes to be the shoriest, and to place
it on the table. Then have him select tha next longer
dowel by sight, compare it with the first for length, and TASK 4: FKave tha child return to
place the longer dowel next to the shorter. Have him con=- Yyou the second crayom you gave him,
tinue selecting, comparing, and placing the remaining dowels Uive him the crayon whick 1s in
until all are ordered into a sequence from shortest to lLongest,your -ther haad, and ask, 1s this
Accept any arrangement that complies with these directions. crayom lomger than, shorter than,

; : or the came leng:h as the crayo
Give each child 9 strips of paper cut from a random selecti.n 357 h-ve? p;‘nine c;.“ in :‘-},n

of colired paper. The set will include three strips of acceptabl i il

e column the chil '
dafferent colors, each 7 inches long; two strips of different ‘heypa" the same :fm; Rt
colors, each 5 inches long; four strips of different colorsj é

each 3 inches lung. TASK 5: Have the child return the
Ask the child to place all strips of equal lengths into third crayon you have given him,
piles. Watch tc see if they determine three strips to be Ask, Whal cam you say ab ut the
of the same length by making two comparisons, rather than lengths of the two crayons I am
three. holding? Put ome clieck in the

acceptable c¢olumn if the child
Day 31 Posttest suzgests that the crayons are the
same length.
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SCIENCE OBSERVATION SCORE SHEET

Chdlds Pretest ___ = Poettest
> SRRSOy ER R
; c
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’ ——ts BT 7 E 1=, [78|58
2 o |v D i gl o O
) Identitics primary colorse ‘ e | i Identifiea that object hae odor (2 |29 (W S
A |6 Cal TR
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| o different odors e
| Identifies color alikeucss 1 .
& 1
2
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| 4
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| 6
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) SCORE TOTAL SCORE
I7. Bhape g III. Measuring 5 Iy
P8 198 = |oElsE
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: Ly LG GY to 8 By 6b 8 %09
Identifise triangle, circle, 'R Pt |69 Identifies objects of equal aw |5 Bl 8, e
Bquare, ellipas, and [1 EZ |2 g length T
ractangle a 4 ° &
Orders cbjects by length, from
Identifies two~dimensional 1 sbortest to longest
shapes in objects in 1 .
his environzent 2 Distinguishes that one object
3 is the same length es
another object Ly showing |2
| 4 that both are the same ¥
[5 length as & third 3
6
. 7 4
8
2 5
10
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COMMENTSs




BIBLIOGRAPHY




BIBLIOGRAPHY

Almy, M. Spontanecus plays An avenue for 1ntellectual development.
Yovng Children, 1967, 22, 265276,

Almy, M, HNew views on iﬁtellectual development in early childhood.
education. In Athey, I. J. and Rubadean, D. 0:; (Eds.):
Bducational implications of Piaget's theory. Waltham,
Massachusehtts: - Ginn-Blaisdell, 1970, pp. 61~T5.

Alnmy, As. Ch1frend,¢, I, & Miller, R. Young children's thihking:
Studies of scme aspects of Piaget's theory. New Yorks
Teachers (ollege Press, 1966,

Association of Administrators of Home Economics. National goals and
guidelines for research in home economics. Xast Lansing,
Michigan: -Michigan State University, 1970.

Athey, L. Je¢, & Rubadean; Do Oo (Bds. ), Educational implications of
Piaget's theory. Waltham, Massachusetts: Cinn-Blaisdell,
1970s

Ayers, J, Bo IEvaluation of the use of Science: A Process Approach
with preschool age children. Science Education, 1269, 53,

329-334.

Baldwin, A. Lo A is happy——B is not. Child Development, 1965, ;é,
583=6000 .

Beadle, M, A child's mind: How children learn during the critical
years from birth to age five. New York: Doubleday and
Company, 1970

Beilin, H., & Franklin, I, C. Logical operations in area and length
measurement: Age and training effects, Child Development,

Beilin, H., Kagan, J., & Rabinowitz, R. Effects of verbal and percep—

tual training on water level representation. Child Development,

1966, 37, 317-328.

Bennett, L. Mo Teaching science concepts to preschoolers. School
Science and Mathematics, 1969, 69, 731-737.




57

Bernett, L. Mo -Pre-student teaching experience using science with
three through five year old children. School Science and

e vttt o o a el L

Bennetty Lo Mo, & Bassett, G. Games and things for preschool science.
Science and Children, 1972, 9 (5), 25-27. ‘ ) -

Bennett, Lo M., Spicola, R. Fo, & Vogelsong, M. Pre-school children
learn science. Science and Children, 1970, 7 (8), 10-11,

Blanc, S, S Planning a teaching unit for the primary grados. Science
and Children, 1972, 9 (5), 21-24. .

Bloomy B, Stability and change in human characterlsulos. New York:
~ John Wiley amd Sons, 1964.

Blough, G. 0. Firsthand science experiences. The Instructor, 1968,

18, G4~65

'Braun, Se Joy & Edwards, E. Pe History and theory of early childhood
education., Worthington, Ohio: Charles A, Jones Publishing
Company, 1972.

Brearley, M., & Hitchfield, E. A guide to reading Piaget.‘ New York:
Schocken Books, 1966,

Brown, M. S A survey of trends and practices in Child Development
Centers among land grant and state universities. Unpublished
Master's thesis, Montana State University, 1971,

Bruner, J. S. The process of education. New York: Random House, 1961,

Bruner, J. S. Structures of learning., NEA Journal, 1963, 52, 26-27.

Bybee, Ro Wo, & McCormack, A. Applying Piaget's theory. Science and
: Children, 1970, 8 (4), 14-17.

Carlscan, J. S. Developmental psychology and its implicaticus for sci-
ence education. Science Education, 1967, 51, 246-250.

Carmichael, V. S. Science experiences for roung children.“ﬂos Angeles:
Southern California Association for thé Education of Young
Children, 1969,




58

Chittenden, E, Piaget and elementary science. Science and Children,

1970, 8 (4), 9-15.

Church, J. (de), Three babies: Biographies of cognitive development,
New Yorks Random House, 1966. '

Cohen, De Ho The learning child. New Yorks ,Panﬁheon Books, 1972.

Cohen, M, R. Developing a teacher's awareness of children. Science
and Children, 1971, 8 (5), 24~27,

IS

Commission on Science Education., Science—A Process Approach/Part A:
Dascripiion of the program. Washington, D.C.: American
Assoclation for the Advaucement of Science, Xerox Corporation,

19670

Craigy G. S. Science in childhood education. New York: .Teachers
~ College Columbia University, 1944.

Denenberg, Vo Ho (Fd.), Education of the infant and young child. New
York: Academic Press, 1970, ' '

DeVito, A. Potpourri with purpose. Science and Children, 1970, 7 (8),
14-16,

DeWlire, M. Seeing and feeling science. The Instructor, 1968, 18, 39

Elkind, D. The case for the academic preschool: Fact or fiction?
Young Children, 1970, 25, 132-140.

Elkind, D., & Flaveil, J. H. (Eds.), Studies in cognitive development:
Egsays in honor of Jean Piaget. New York: Oxford University
Press, 1969.

Engelmann, S., & Engelmann, T. Give your child a superiof mind, New
Yorks: Simon and Schuster, 1966,

- Flavell, J. Ho The developmental psychology of Jean Piaget. Princeton,
New Jersey: Van Nostrand Company, 1963.

Powler, W. Concept learning in early childhood., Young -Children, 1965,
g_]._..’ 81"910

Fowler, W. The effect of early stimulation inithe‘émergence of cogni-
tive processes. In Hess, Rs Do, & Bear, Ro M. (Eds..); Barly
Education. Chicago: Aldine Publishing Company, 1968, pp. 9-36.




59

Fowler, W, Oﬁ the value of both play and structure in carly education.
Young Children, 1971, 27, 24~36.

Frosty Je Lo (Bd.)y; Barly childhood education rediscovered. New York:
Holt, Rinehart and Winston, 1968,

Furth, He Go Piaget and knowledge: Theoretical fouhdatious. Englewoed
Cliffs, New Jersey: Prentice-Hall, 1969,

Gelman, R. Conservation acquisition: A problem of learning to attend
to relevant attributes. Journal of Experimental Child

Psychology, 1969, T, 167-187, E

Georgey Ko De Science for the preschool child. Science and Children,

19687 é (l)g 37"'380

Gesell, A, The mental growth of the pre-school child. Wew York: The
MacHMillan Company, 1925,

Gingburg, He, & Opper, S. Piaget's theory of intellectual development:
An introductiori. Bnglewood Cliffs, New Jersey: Prentice-Hall,
1969,

Goldberg, L. Children and Science. New York: Charles Scribuerts
Sons, 1970,

Goldschmid, M. L., The role of experience in the acquisition of conser-
vation. In ‘Athey, L. Jo, & Rubadeau, D. O. (Eds.), Educational
implications of Piaget's theory. Waltham, Massachusetts: Ginn-
Blaisdell, 1970,

Gordony Io Jo (Ede), Early childhood education: The seventy-first year—
book of the National Society for the study of edvcation, Part IIl.
Chicago: The University of Chicago Press, 1972.

- Gray, S., Klaus, R., Miller, J., & Forrester, B. Before Tirst grade,
New York: Teacher's College Press, 1966, '

Hatton, C.; & Mason, Fo Backgrounds of science for the young child.
Childhood Education, 1929, 6, 58-69.

Haupt, D. Science experiences for nursery school.children. New Yorks
National Association for the Education of Young Children
(undated). FA




60

Hawkins, D. Yessing about in science. Science and Chitdren, 1965, 2

\Dh 5"‘96

Heffernan, He Concept development in science. Science and Children,

19664 4 (1), 25-28.

Hessy Re Doy & Croft, Ds Jo Teachers of young chlldrcn. Bop
Houghton Mliflln, 1972, :

Hildebrand, V. Introduction tn early childhood educatwouu New Yorks
The McMillan Company, 1971. : :

Hunt, Je Mc Vo Intelligence and experience, New York: The Honald
Press Company, 196l. '

Hymes, Je Loy Jre Teaching the child under six. Columbus, Ohios
Charles B. Merrill Publishing Company, 1968,

Inbody, Do Children's understanding of natural phenomena. Science
Educations 1963, 47, 270-278.

Inhelder, B, Some aspects of Piaget's genetic approach to cognition.
Monovraphs of the Society for Research in Child Development,

Inhelder, Bo; & Piaget, J. The growth of logical thinkings From child-
hood to_sdolescence. New Xork: Basic Bools, Inc., 1958.

Inhelder, Be; & Piaget, Jo The early growth of logic in the child.
New York: Harper and Row, 1964,

Isaacs, S. Intellectual growth in young children. New York: Schocken
Books, 1966,

Jacobson, L., Berger, S., Bergman, R., Millham, J., & Greeson, Le
Effects of age, sex, systematic conceptual learning, acquisi-
tion of learning sets, and programmed social interaction on
the intellectual and conceptual development of preschool chil-
dren from poverty backgrounds. Child Development, 1971, 42,
1399-1415.

Jacobqon, Ley & Greeson, L. Effects of systematic conceptual learning
on the intellectual development of preschopl children from pov-
erty backgrounds: A follow-up study. Child Development, 1972,
43, 1111-1115, :




61

Jersild, A. Te Development as a product of learning and growth., In
Seidmany J. Ms (Ed.), The child, New York: Holt, Rinehart
and Winston, 1962, ppe 25-31. :

Kagan, J. Change and continuity in infancy. New York: John Wiley
and Sons, 1971 o

Kagan,; Jo, & Moss, He A. Psychological significance of styles of
conceptunalization, HMonographs of the Society for Research in
Child Develovment, 1963, 28, 73-112.

Kamii, Co Xey & Radiny; N, L. A framework for a preschool curriculum
based on some Plagetian concepts. In Athey, I. J,; & Rubadeau,
Do Oe (Eds.), Educational implications of Piaget's theory.
Waltham, Massachusetts: Ginn-Blaisdell, 1970, DPDe 89—100°

Kuslan; L. I., & Stone, A. H. (Edso), Readings on teaching children
science, Belmont, Californias Wadsworth Fublishing Company,

1969,

Lendreth, Co Early childhood behavior and learning. (2nd ed.) New
York: Alfred A. Knopf, 1967.

Laurendeau, Mo, & Pinard, A. The development of the concent of space
in the child, New York: International Universities Press,

1970«

Lavatelli, C. S, Contrasting viéws of early childhood education.
Childhood Education, 1970, 46, 239-246.

Lefrancois, G¢ Re Jean Pilaget's developmental model: ZEquilibration-
through~adaptation. In Looft, We Re (Ed.), Developmental
psychologys A book of readings, Hinsdale, Illinois: . The
Dryden Press, 1972, pp. 297-307.

" Litchtenberg, P., & Norton, D G. Cognitive and mental development in
the first five years of life, Maryland: HNational Institute
of Mental Health, 1970.

Little, A. A longitudinal study of cognitive development in young
children., (Child Development, 1972, 43; 1024~1034. .

Love, He Doy & Osborne, W. Ho Farly childnood education. . Springfield,
Tllinois: Charles C, Thomas, 1971.




62
Lovell, K, The growth of basic mathematical and scientific concepss

in chj;ﬂreno Warwick Square, London: University of London
Press LTD, 1961,

Maier, Ho Wo Three theories of child development. WNew York: Harper
and Row, 1965. s

Montessori, M. The absorbent mind. New York: Holt, Rinehart and
Winston, 1967. ’

Mukerji, Rs Rcots in early childhood for continuous learming.
Childhood Education, 1965, 42, 28-34.

Muller, Po The tasks of childhood. New York: McGraw-Hill, 1969,

National Education Association of the United States. The Bducation
Policies Commission. The need for early childhood education.
Wa,Shington, Da Co’ 19700 ’

National School Public Relations Association. Preschool breakihroucgh
what works in early childhood education. Washington, De Co,
1970,

Navarra, Jo G The development of scientific concepts in é voung child,
New Yorks '‘eachers College Columbia University, 1955.

Neuman; D, Sciencing for young children. Young Children, 1972, 27,
215226,

Overholt, E. D. Piagetian Conservation. Arithmetic Teacher, 1965, 12,
317326 .

Paschal, Bs A pound of cure for educational problems. School and

Society, 1957, 95, 53-55.

- Perryman, L. C. Science and the young child. Youug Children, 1964,
29_1 47‘519 -

Piaget, J. The psychology of intelligence, London: Routledge and
Kegan Paul LTD, 1950, :

Piaget, J. The child's conception of physicalucaﬁsaiity. Londons
Routledge and Kegan Paul LTD, 195l. (a)




83

Piaget, Jo The child's conception of the world., London: Routledge
and Kegan Paul LTD, 1929. (D)

Piaget, Jo Judgement and reasoning in the child. London: Routledge
' and Kegan Paul LTD, 1952.

Piaget, J. Comments on Vygotsky's critical remarks concerning "The
language and thought of the child,!" and "'Judgement and
reasoning in the child." 1In Vygotsky, L. Se., Thought and
language. Cambridge: M. I, T. Press, 1962,

Piaget, J. The origins of intelligence.in children. New Yorks:
International Universities Press, Ince., 1952, {Republished——
New York: W. W. Norton and Company, 1963).

Piaget, J. Cognitive development in children: the Piagct papers. In
Ripple, Re B., & Rockcastle, V. N. (Eds.), Piaget rediscovered:
A report of the conference on cognitive studies on curriculum
development, Ithaca, New York: 3School of Education, 1964,

PP 6-~48a

Piaget, J. The psychology of intelligence and education. Childhood
Education, 1966, 42, 528,

Piaget, J. G@engtic epistemology. New Yorks Columbia University Press,
1970,

Pines, M, A pressure cooker for four-year-old minds., Harper's, 1967,

85, 234

Pines, M. Revolution in learning: The years from birth to six. New
York: Harper and Row, 1967,

Pratt, G. Ko Developing concepts about science in young children. In
Avuleta, ¥, S. (Ed.), Foundations of early childhood educatiomn.
New Yorks Random House, 1969, pp. 296-300,

Read, K. He The nursery school: A human relationships laboratory.
' Philadelphia: W. B. Saunders Company, 1971.

Ripple, R., & Rockcastle, V. Pilaget rediscovered: A revort of the
conference on cognitive studies and curriculum development.
Ithaca, New York: School of Education, 1964,

Roche, R. Time for science. Childhood Education, 1964, ;§;1225—229o




64

Rcepev, Avy, & Sigel, I. Finding the clue to children’s thought pro-
cesseg,e Young Children, 1966, 21, 335-349.

Rudolph, M,' TFrom hand to head: A handbook for teachers of preschool
programs. New York: McGraw-Hill, 1573

Russell, D. H. i en't inking., Bostons inn and Com any, 1956,
Russell, Do H, GChildren’s thi Bost Gi d Company, 1956

Schermann, A, Cognitive goals in the nursery school. In Frost, J. Lo
(Ed. ), Early childhood education rediscoverei: Readings, Wew
York: Holt, Rinehart and Winston, 1968, pp. 20:-276.

Schmidt, V. Bsy & Rockcastle, V. N. Teaching science with everyday
things, New York: McGraw-Hill, 1968,

Sears, Po 8¢, & Dowley, E. M. Research on teaching in the nursery
schools In Cage, No L. (Ed.), Handbook of Research on Teaching.
Chicago: Rand McNalley and Company, 1963, pp. 814-804.

Sigel, I. Ee Developmental theory and preschool education: Issues,
problems and implications. In Gordom, I. J. (Ed.), Barly
childhood education: The seventy—first vearbook of the
national society for the study of education, Part II. Chicago:
The University of Chicago Press, 1972, pp. 13-31l,"

Sigely I. Eo, & Hooper, F. H. (Eds.), Logical thinking in children.
New Yorks: Holt, Rinehart and Winston, 1968.

Sigel, I. E., Roeper, L., & Hooper, F. H. -A training procedure for
acquisition of Piaget's conservation of guantity: A. pilot’
study and its replication. The British Journal of Educational

Psychiology, 1966, 36, 301-31l,

Skeels, H, Mo Adult status of children with contrasting early life
gxperiences, Monographs of the 8001etv for Reseuroh in Child

Davelopment, 1966, 31, 1-65.

Smedslund, J. The acquisition of conservation of substance and weight
in childrens III., Extinction of conservation of weight ac~
quired "normally" and by means of empirical. ‘controls on a
balance. In Sigel, I. E., & Hooper, F. H. (Eds.), Logical
thinking in children: Research based on Piaget's theory.
New York: Holt, Rinehart and Winston; 1968, pp. 277-280.




€5

Smith, H. A, Teaching of a concept: An elusive objective. Science
Teacher, 1966, 33, 103-112.

Sonquist, Ho, Kamii, C.y & Derman, L. A Piaget-derived preschool cur-
riculum, In Athey; I. Js, & Rubadecau, D, 0. (Zds.), Educational
implications of Piaget's theory. Waltham, Massachusettss Ginn-
Blaisdell, 1970, ppe 10i-114. '

‘Southern, Mo Lo, & Plant, We To Effects of cognitively structured small

group activities upon cognitive functions in pre-first-grade
programs for culturslly disadvantaged children: The Journal of
Genetic Psychology, 1972, 121, 11-20.

Spicker, He Ho Intellectual developmert through eariy childhood educa-
tion. BExceptional Children, 1971, 37, 629-640.

Spodeck, B. Teaching in the early vears. Englewood Cliffs, New
Jerseys Prentice-Hall, 1972, .

Stendler, C, Aspects of Piaget's theory that have imﬁlicaiions for
teacher education. Journal of Teacher Education, 1965, 16,

320-335

Stone, A., Fred, G,; & Kuslan, L. Experiences for teaching children
science. Belmont, California: Wadsworth Publishing Company,

l97l°

Stormes, B, Science for the child. Childhood Educatiom, 1933, 9,
301~304

Taylor, B Jo A child goes forth. (Rev. ed.) Provoy Utah- Brigham
Young University Press, 1970. .

Taylor, K. We Parenis and children learn together. New York: Teachers
College Press, 1967.

Todd, V. E., & Heffernan, H. The years before schools Guiding pre-~
school children. New York: HMacMillan, 1964, '

Ue. S. Department of Health, Education, and Welfare. GCffice.of Child
Development, A statement of Drlnc1ples- Day Care USA.
Washlngbon, De Co $ -L970o 3 A

Wallach, M., & Kogan, No Modes of thinking in young chlldren. New
York: Holt, Rinehart and Winston, 1965, .




.66

Warm, X., Dorn, M., & Liddle, E. Fostering intellestusl development
in young chiidren. New York: Bureau of Publications, 1962,

Weber, L. The English infant school and informal educa®ion. Englewood
Cliffs, New Jersey: Prentice-Hall, 1972,

Widmer, B Lo The critical years: Early childhood education at the
crossroads. Scrantony; Pemnsylvania: International Textbook
Company, 1970,

Winn, Moy & Porcher, M. The playgroup book. New York: The MacMillan
Company, 1967 '

Wohlwill, Jo F., & Lowe, Re Co Experimental analysis of the dnvelop-
ment of the conservation of number. Child Developmeni, 1962,

33, 153167,

Young, M. A, Buttons are to push: Developing your child's creativitye
New York: Pitman Publishing Corporation, 1970.

Zaporozhets, As Vo, & Elkonin, D. B, (Eds.), The psychology of preschool
children. Cambridge, Massachusetts: The M. I. T. Press, 1971,

Zeitler, We R Preliminary report on a pre-primary science program,
School Science and Mathematics, 19€9, 69, 417-425.

Zeitler, We Re A study of observational skill development in chlldren
of age three. Science Fducation, 1972, 56, 79—84°




iBTB
- 582
cop.2 Lewis, Bet

A : ty
in Sizudy of ih
of fouince know]e_ gain |-
olds -and ﬁVeede:e
— -year

Il

o ;"/'“"fé/;sc,/ ' g
N378

¥ 3
Ithe —
ae (WY -
e o il
g el
-~ L 58

'C"f~.’b

A ————————
—————————
————————
——

* g
i College

Placs

v Rind pry




