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. THE DEVELOPMENT AND ACQUISITION OF THE ABSTRACT CONCEPT ROUNDNESS |

William J. Meyer, Ph.D.; Syracuse University

A8 anyone who even casually reads the psychological literature realizes, there
has been a dramatic shifr in theoretical intereet from mechanistic to organismic
cheoriea. As a consequence more egphasis has been placed‘on‘describing how the child
comes bo‘know about his world rather than on the acquisition of specific behaviors.

A major'iopetus\for'this wbr} has been a rénewed interest in Plaget (1947) (enhanced
by'the clear description of Piaget's work produced by Flavell, 1963) and the more
recent worK of Bruner (1964) and.Neisser (1966). As one surveys the output of all

‘this productivity, it would seem appropriate to conclude that a considerable amount

.of new and important knowledge has been gained about the course of normal percepfual

and cognitive developument. This latter statement is probably more.accurate when it
“is restricked to wprk using infants and children between the ages of five years aad
/

ten years. Relatively little work has been performed on children in the so-called

- .

‘teddler stage (age two and three years) presumably because of their relative lack of
) ' availability and because it is unclear conceptuaily what it is that is pccurring or
. how what is occurring can be'concepCualized One of the problems is to ask the
.?' appropriate questiop with respect to what it is that the child may be acquiring
during this period which 1is’ essentially described as a stage of ' consolodation

that is, the child Has alrgady achieved sensori-motor_intelligence and is apply

this knowledge to his environment. He is said to be‘in the state of "pre<concrete

operations'. During this period, however,'it must be that the ¢

cesses are beginning to move from sensori-mptor actions tg
br representation. 1In effect, the child initiates t
* «

that relate to objects.or actions that heretofo

~ 4 . .
, acted upon. These .abstractions, it should ¥e noted, do not necessarily.relyon,-

or occur’ because of, the onset of langrage.
, Ty
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representatiopns that can be expressed-through imitative and play behaviors. This

i ~ - ’ .
_.point is made very clear by Piaget for whom language is a means of symbelizing actions
and events but is not the symbol system per se. He argues that symbolic actions,

as incorporated in certain types of imitative and playful behaviors, in fact precede

[

. language (see Hunt, 1961, pp. 175 176 for a detailed discussion) During this phase

. v

of-development, then, there are emerging abstract capabilities involving representa-
tions, imagery, and symbodic manipulations. These newly acquired competehcies (struc—

tures) are most likely to emergy behaviorally in terms of imitative and play behaviors
r -
and to a lesser extent in the child S language

N . Of particular relevance for the planninf of toddler programs, is the emphasis .{
given by cognitive theorists to "play"; particularly symbolic play. Although play
continues to involve substantial components of motoric action, careful observation

indicates that incteasingly during the toddler oeriod the features of ‘play include

représentations.. Bhus a pencil can represent a truck:or an*airplane to which the

< - *

chiId»applies appropriate actions. The toddler also begins to apply past exper-

&5

iences to ne& ones ’although not always appropriater, indicating that the.child
5 thinking, at least In some primitive sense. An interesting characteristic of P

play behavior ts the often incredible repetitiveness of it; that is} the child repeats,

a set of actions over and over apparently in an effort to master the particular -

1 . ]
skills involved. (It might be noted- that this behavioral characteristic is not

* >

solely restricted to the tqddler stage but, in fact, can be observed at later age”
- . M ‘ *
levels.) \Pespite the phenoménal grdwth in symbolic development, theré remain a set

of characteristics that reduce cognitive, performance at this stage to relative ;

™~

immaturity.’ First, the toddlers thinking or abstractions are, in fact, relatively

concrete or lacking in generality. In effect the child has not formed recognizahle®

concepts so that objects cannot be classified in terms of similaritﬁes Secondly, the
child's mental activities are largely egocentric; that .is, his thinking is largely
4 .

. in terms of his own needs.

~ S 4 o




Ezpathic behavior, 'for example, is unlikely because the child.is unable td‘mentally
place himself in the situation of andther. Atis interesting aspect of the child's
behavior is rélfgcted in ﬁis questisn-asking behaviov, particularly about physical

‘causality. Béther than reflecting a request for a caggal (factual) explanation,

/
the child is-apparently much wore concerned about his relationship to the parti-

+

cular event. For example, the toddler may accept the notion that there -is snow

on the ground because he wants to-go skiing. It should be made explicitly clear .
that this characteristic of the toddlers' behavior is cognitivé and not a person-
ality chara;teristic in the usual sense of the term egocentricity. And, finally,

the toddler. is apt to distort reality to conform to his own desires.

1

’ Although this account of theoreticql aspects of the toddlers' cognitive devel-

opment 18 very general and lacking detail, it should bé apparent that during this
B |

~age period there is the emergence of'symbolic behavior. Speéifically, the child .

. 18 moving away from purely sensori-motor actions to increasingly greater reliance

3

[ . . .
“on symbolic or reprgsentationg} modes of behavior that rely less anp less on actions.

de

-

'It_is also clgaf'that an important mode for expressing and for developing symbolic

3

competency is through play and imitation ~- modes which are particuiﬁrly adaptive
to the more formalized settings in which groups of toddlers are ligely to be found.

(A very fine example of the work that can be done with toddlers can be found in.
’ . .

] l() . ‘
Sigel, 1972). . Theoretical considerationms clearly indicate that toddler age children

’

should be strongly encouraged to engage in symbolic play and that materials and

instrucfional‘programs should be developed to foster such activities.

2, Language Acquisition Theories
There are two broad cat?gories of language acquisition theories -- behavioral

and innate. In a very .real sense, however, these basiceformulations are not gen™

uinely developmental. In the case of behaviorism, the child is seen as acquiring
d . * 2 . ‘

language through a pfgcess of imitation, selective reinfo}cement, and generalizationm.

The only sense in which this position can be peicei&ed as develoﬁmenta},is that

’ R}
. >




- N
increasing age provides more opportunities for S-R associations to occur but there
is"no necessity for invelving special,principles that are age related. Inndte theqries
4 N . : ‘ "“ N

postulate a built—fn mechanism (the language acquisition device, LAD) which reduces

4

the potentially infinite numbe: of linguisitc rules 'O a manageable number The
LAD is available and functidnal as an innate given and in that sense is not develop-
mental. ' Innate theory is developmental only‘in the sense that it postulates invar-
iark atages of language aggnisition but these stagee are ptedetermined and not
sEeeifically related to developmental concepts (Lenneberg, 1967). Tne main issue

involves the relationship between language and thought where it ds8 assumed that

language follows the formation of cégnitive structures (Bloom, 1970).

' The theoretical position which ,appears to make most sense assumes that the mech—

N ’

anisms for acquiiing linguistic competence are in fact innate, that the stages qf‘

1inguistic competence are invariant and that an important attribute in language

[

aqquisition involves semantics or meaning.

' ¢ ) -

The assumption of. innateness is crucial in order to accousit for both the fact

=

. of language and for the ability of children to rapidly acquire the necessary set

" of rules which pérmits them to functionally use their languags, It is the latter -

. s

use of the term innate which is important and should be clearly understood. First,

" . ~
consider the fact that although all languages share some common syntactical features,

S e

.
they also involve numerous specific rules. Theoretically at least there could be

an infinite nnmber of syntactical rules and presumabl} the human organism possesses

the capagility for using any combination of this hypothetical set of infinite rules.

Exposure to a specific set of linguistig rules is a necessary copdition for their

acéyisition. Simply stated, the assumption of innateness .is concerned primarily

.with the ability to acquire the rules of a linguistic system and to generate sentenceé
» .
based on those rules. ’ . . .«

1Y

The second assumption (invariant sequences) follows from the first and is simi-

lar to Piaget's views.. Initially, the child employs two word sentences which incor-

f ‘~ 6 - 1
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porace many grammatical featutes albeit at a;quite unsophisticated'level: But

in order to comprehend the grammatical features one must be aware of the context

in which they accur so that meaning can be attributed to the words. lMostly,
’ ]

however, these e%rly utterances are action oriented and reflect, as noted earlier,

-

the child's knowledge (cognicions) of the world. (A good example of this is reflected
in the child's achievement of gbjecxrpernsnence.) As the child's awarenegs of the .
_world developé there is a concomitant increase in the length and complexity of the

sentences he uses. There is probably not a one-to-one mapping o£.cognitive and

linguistic structures but rather a grouping of cognitive structureg which ‘are

reflected by common linguistic features. During the toddler period there will also

. emerge the use of“negations and/inflections. Indeed there is some evidence co

/ .

our years the toddler will master almost all*the
N

features of adult”language ( erko, 1958). - - s

ES

suggest that betwéen two and

[ PR

The cjucisl issue for/the formation of toddler programs'is to understand. the

“ . . . L] .
relationship betweeft language and cognitive development. Specifically,.language
should not be viewedsas/a behavior that develops or functions independent of‘cog—

- ! - - . > .
nition but rather as g reflection of the child's continuing-mastery of his environ-

-

menc Thus’, according to this view, specific language training designed to improve

4 .
the’ quality of the child s language, is apt.to have little lasting consequence if .

"the required cognitive structures arg jpot availqble. Emphasis should be placed on _

—rre. *
" [}

the formdtion off cognitive structures:

3. Memory . ; ) . P [

Memory 8 an, aspect of cognitive déveldpment has- been largely ignored wit,

respect to Lhe toddlernage group,both in te;ms of theory and research. This taée

of affaird certainly cannot be interpreted as meaning that memory processes are R

nonenis ent in the toddler age group, but, rather, methods for accurately Assessing

memory/have not been developed, Furthermore, by inference at least, memgry during -

, ‘e e . : , ’
oddler period is probably at such a primitive stage as to not be of much inter-

, " -

- g
.
-




est to gcientists. Specifically, Flavell, Beach and Chinsky (1966). have showgf_

that memory is improved by the use of spontaneously produced systems of coding

13

input; systems that apparently are not routinely produced among preschool children.

"Thus wiat is probably available-to the toddler is some kind 6f primitive imagery
that permits recall of missing objects or perhaps recall of two numbers or fwo

~ ) ' . . . ’ \
familiar tords. It 4s nat until the child is able to produce concepts that

!

coding will aid in-recall.. The reader should recognize that most of the state-
~ S
ments suggesting that toddler mémory is primitive are based largely on conJecture.

Empirical tests are ngeded but will require the development of new procedures. )

The original-programmatic plan for working with toddler-age children called
- © ) o . - ¢
for a systematic assessment of the concepts that. the children possessed. It was
e » ) .
planned to begin with such simple concepts as circle/round, square/cube, and move

progressively toward less perceptual attributes and towards more abstract and verbal

I3

" concepts. ' These plans were.modified when it became clear that priorities of the
funding ‘ageticy had changed and 'that this general programmatic effort was no longer

considered of high’ priority The work that was completed involved an assessment -

8
procedure for determining the possession’ of the concept circle/rouad a and a prelim—
inary procedure for teaching the concept to children who did not already possess 1it.

It has been assumed that there would have been an. age by concept difficulty inter~

action so, it was planned to use.three and four-year-old children sampled from both

.the lower-and middle-class. ‘' Our experience‘with middle-class children indicated that

they also\possessed the concept, .Therefo;e, this study is based entirely on a* .
.* . . . . . ,
sample of three%year-old lower~cIass children.

b} .

% -
One of the first méthodological problems was tq develop a procedure that would

signify thewaossession of a concept and not merely the ability to. discriminate forms.

«

It did not seem feasible’to ask the children about the nature of the stimuli because

L]

of their generally poor verbal skills which could have had the effect pf underestipating

, Te L4
[ BTN .
.
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- the number of children possessing Ehe:concept. It was finall; decided to use the ' .

. o
. ° . ¢

principle of “stimulus genmeralization";.that is, to present the c¢hildren with in-

)

creasingly more diffichlt discriminatiofs bdt ‘'where the discriminiative feature

was obvious. A second techniqué that was eﬁployed was to determine if the children
*

-

could continue to cope with the discfiminations in two dimensions rather than the

three dimensional forms which were ipitially used. This technique, as extensive

research literature has shown, worked extremely well..

Purpose of the Study. : o

: ~

Concepts refer to some more or less abstract features included in a clasg of

L atimuli. At & primitive level perceptual properties (form, color, size) probably

.

provide the basis for initial categorization of stimuli. At a more sophisticated

H
level (a level more removed from the direct stimulus properties) the child forms

-

concepts on ' the basis of-functional properties (Meyer, 1972).. Fifally, the child

- .

becomes able to ciassify stimuli in terms of generic categories. Thus, the devel-

opmenital sequence involves the successive differentiation from a global overgeneral-

.
-

ized concept,to a more discrete and bounded concept (Werner, 1957).

,
’

Existing research and theory is not particularly heIpful in answering questions

about the acquisition of these concepts. Kessen (1962),”for example has pointed
. ’
out that although Piaget very qadequately describes cyncept acquisition, he does not

spell out the rules of transition from one stage to another.. Earlier studies (see
Thompson, 1962, for a description.ot these studies) did not use adegduate sanples or.
analyses so‘that their data are, at best, tentative. 'More recent studies of_discrim-
ination learning (See Reese and Lipsitt, 1970, for;a review of this literature) are

more concerned withhtheoretical variables derived from learning’ theory than with . ‘

concept formation. Furthermore, these studies often fail to provide sufficient varia-
- - .’ . l

tion of stimulus c¢haracteristics to permit conclusions about 'concepts". Thus the

purpose of this study is to'examine three-year-old children, of lower-class origin,

¢ -
9 '
i . . 1
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_ the Upiversity Day Care gacility and the remaining children came from sflocally

. Of greater iwportance, however, is the fact that the Center children had become f

8.

‘e
<

to determine if tley possegs a generdlizable cohbept of circle/round. The study

is also concerned with testing a pilot procedure for teaching ‘the c0ncept to those

children who did possess it at the time ‘of initial testing. The teaching procedures
)

examined the efficacy of using purely "verbal" techniques with children of this

<

age as opposed to manipulative and verbal procedures s

The Assessment Procedure /

METHOD -
Ve . K

Subjects A total of twenty subjects were employed in the study all of whom were from

1

a’ lower-class socio-economic environment. It was not possible to,obtain all’ the sub-

/ »

Jects from the Syracuse University Day Care Center because there were too few three-

,year-old children.  Thus, from the total sample of 22, 12 of the children came from
. - o J

-

1]
rd /

‘operated day care facility for lower-class children. ;t is, of course, impossible

to demonstrate total comparability; the eight "outside" children were from the s%me
\ (- 3

.
-

heighborhood as the Center children and would have been eliglble for that program.

N e C e

‘ N .
accustomed to varieties .of people around and in respsnding to their questions -- they

7

were probablf more” test-wise than most other chi¥dren. In an effort to overcome this
real'ptoblem, the Examiners spent two hours per day for three weéks interaet{ng'in
various ways with these eight children. That the procedure'may haVe been successful
is shown by the fact that roughly the sqme proportion of children if both groups .were
able to successfully cope with the demands of the study. The children ranged in age
from 3-4 to 3-11; the pean age wes 3-7, SD ; .83, There were an equal nu?ber of males

and females. We did not have IQ.or other aptitude data on’these children but based
¢ e | 2N . e o
on our expetience with the current sample of four-year-old children'(they had been in

-

the program last year) it seems safe to assume that they are of‘low-ayerage (mid 90's)

. -
*

! .
-, .

ability.
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Procedure There were several methodq}ogical problems that needed to be solved in _

, * ' ~ : ‘ ,
order for the data to make 'at least some sense. The original plan had called for

»

the use of the Wisconsin General Testing,Appa;atus in presenting the stimuli. This

- .

proved impossible because of restrietea funds'. Earlier work by Meyer and Seidman

(1961) indicated that méaningful’datﬁ could be developed by using a plywood blind .
¢ * . . T
. ' > M [
while arranging the stimuli and that the use of the verbal statements "Right" and
"Wrong" were as effective as material reinforcers. The portable blind was used

but it was decided to use a combination of M & Ms and the verbal statement. "Wrong"

becaude of-the indichtions in the literature that material reinforcers,.such as

' 3 < v .
’\ candy,'were more effective than verbal reinforcers ‘with lower-class children. Thus, \

{ . S -
for each correct response the child was given an M&M which was placed in a cup and

. .
accumulated for later: consumption, ‘ *

.

The second problem was the Jéveiogment of the range of stimuli to.be used for °

tesfing the generalizabilicy of the/coﬁcept.‘ An exhaustive seafch of the literature

indicated that Long'(i940) had also been interested #n the concept of roundness and

-

‘.  had deyéioped a rather extensive set pf stimulus pairs which'segmed to meet the héeds

of this study.‘ Although Loﬁg did not explicitly state the rationale for his stimu-

o

lus series, it appears to follow s;mething of a Hevelopmental sequence. .The first

seriés of sti;uli involve a pérfect_séﬁerq compared against a Variéty of other stimuli
tcubes, p;isggl etc.) where size andiéqlor (of’Both the stim&l; and the ﬁackground)

,are allowed to vary. .This series seems most simple in tha't all‘the~éhild needs to .
learn is to apﬁroa;h the positive stimulus (sphere), which is 1; randomized positions,
and avoi& all other-stimuli. Oge coul&'not;‘héwéver, make a strong case for concept
acquisition on the bas%s of those data. Withiﬁ ;he initial series;\positibe stimuli
aregradﬁalf& changed from a perfect spﬁere to some siiéhq variation such as an orange.

v " . by ’
Then the stimpuli are further mddified, and in a real sense the focus of the positive

- stimulus is changgd so that greatzz emphasis is given .to circularity as opposed‘to
. . s . . ) A

o 11 S ~
. - »
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" an a priori case can be made thgt the roond cue can be viewed as more difficult ahd

,tion; of size, color, and formf' Theee test trials were not reinforced.

e of 12 pairs of three—dimensional étimuli and 12 pairs .of two-dimensional stimuli The

/12

10. : SN

’ -

v

sphericality. For &ample, in a pair invelving a ball and a cop, the hall is correct

but, note, the.cup has a "round" aspect to it. But, in the pair "cup" and ' cube

!

the cup is correct because it incorporates the property "round". In this dase, theh,
P rporate prop

-~

also as a generalization of the sphere. The final series is essentially a repetition

of the foregoing stimulus pairs except in two dimensions. TN this case the stimuli
. - . ‘ / *:

-

can be vieweq as representations of the real object and therefor%‘requiring some form

of cognitivé transformation. It Ys also probably the case -that two dimensional stimuli

7

provide fewer perceptu@l cues and are therefore more difficult to discriminate. It

does seem logical though that if a child can cope with all of the-stimulus pairs,'
[ ’ * N

4 . ¢,
he has a reasonably complete concept of roundness.

Long's procedure involved a lehgthy series of training trials requiring the

children to attain a level of ten consecutively correct responses. Follewing the

training trials there was a series of 15 test trials involving all possible varia- ;

LR - L]

Although the proce&hre used by Long seems-most desirable, it did seem to be
too 1ong.f .Inspection of his data indicated that it was possible to reliably estab-
thehchild's possessfon of the concept with fewer training trials. It also segged

unnecessary to use 138 trials to determine children{s ability to perform with the two

dimensional stimulé%/ Indeed, the entire procedure Qas of such length that it required

I

three days to administer and there 'are hints that there were severe motivational

.

problems with the younger children. In view of these potential_problesm, the proce-
. . o e,

dure was shortened by requiring the children to attaih criterion training pairs ) .
representing sphere and circle, in one series, and with two dimensional training paire.

It was felt that this procedore had the advantage of providing the children with the

breadth of s&imofi but not length or repetitivehess The final set% were comprised

¢
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training sets consisted of ‘6 pairs emphasizing ‘the sphere and six pairs emphasizing

the circle ox round. Fol'lov‘ling each traininé.aet, 10 test’ trials were agministered..
ful of .these respoa.sea were re.infor.:cf;d.:' A criterion of 'One'perfe'Ct.‘ (errorless) sec . ‘
of responses aéfined cr;.terém for all tréihing geries, It w ssible to com;:lete ‘ .
e the entiré' series with all of.the childretx {n no more than 1 and 172 hdurs, .with

. the mefn time being 50 minutes. In all cases two sessions were émgloyed, with the .
. \ . . % . '

firgt session congisting of 30 mindtes. The following stimulus ;;airs were employed:

\ ) \ v e . ;
* 1! <%ed rubber bail ig_ natural wooden rectangle \) . '
a . - vl
. 2. white rubber gelf ball vs white paper drinking cup Ce s o’
. ! . Y ! *
L « 3. White and red striped parble‘'vs natural §ooden recta)gle . ‘ .
‘- 4. orapge vs drinking cup- . - , ~." - N
— - : . .
. 5. small red wooden ball vs small green wdoden gube
L} ’ g 2
* . . . ' -
N . 6. small greei_l wooden ball vs small green wooden cube " ‘ s
) . 7. natural wooden disc vs white rEctangular paper’ box .
: ' . . .
0. ob¥ streutir spinge Jo whi
8. re circular sponge Vs white rectangular sponge
1 . : v’ i »
9. black perforated typewriter ribbon-holder vs rectangular match Rox =
- 4 .
. 10. natural wooden circular peg V8 jelldw wpoden rectangular pencil i
ll. circular roll of yellow paper ys reé’tangular glass 'lid !
( , 12. cireular glass botcle Vs frectangular glass bottile ' N )
Ve : L. T A\
A vt . .
‘ - TEST TRIALS *° - e
1. lalge red wooden I;all v8 small red wooden. cﬁl‘)eu ' '
‘. 2. large green wooden ball ys small red wobden cube
3. small fed wooden ball vs large woodeh cube . Y
] .o ‘i . : . . J/ 5 .
, 4. smadl red wooden ball, ¥s large green wooden cube - ' -
s, .5. large green wooden ball vs-small red wooden cube

6: ‘circular ash tray vs reqtangular ash tray -

7. multi-color coffee cup,vs red reo\tangu];ar box .- ;
- ' * <. - ) .
N , 1-3 . - ‘ ‘ 3¥/ P . . 'd
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8. greentcifcular gporige vs red rectangular’ sponge’

9. orange wooden disc vs blug rectangular pencil

_ 10. red circle on blue bagkground vs blue triangle on red hackground
(these. stimuli are/pﬁi-dimensional) .

Training for two dimensipnal compentency for the concept circle was. achieved by
9 s

using color photographs of the stimuli employed in the' fizst phase of the training. S

Thus there were again 12 training stimuli and.10 test stimuli. It should be noEed

>
that in both sets of training stimuli, and for the.testtstimuli, random orders of

4
s N

p;psentations were employed over subjects and the position’ of the correct stimulus

-

was determined by using a Gellerman series. - .
. » -~ . ) /-:/ .
' " RESULTS _ oo S \ )

Little or no difficulty yas encountered in working with the children; they readily

,understobd the directions and found the M & M incentives very Fttractiue. As a con-

sequence none of the original subjects selected were lost. It should be xnoted,

hbwever, that ft has been the author's ezperience that without éstablishing a relation-
' / . . : )
ship with the children well beforehand, the children do not cooperate nearly as well

as they did in this study. . Such elaborate procedures are generally not required when

working with middle-class children*of .similar age:
: . e

»

' P )’\ : » . . !
: It should be recalled that the purpose of this phase of the study was to identify

" . , ~ "
the frequency with which children from a lower-class SES who are three-years‘%ld possess”

. - M .
[ : -

the concept roupd/circle/sphere and the degree to which the concépt generalizes: How-

R .

LI K .
ever, since there is an extensive literature with respect to children's rate of learning

‘, "~

twe choice simultaneous distriminations {sometimes referred to as concept learning)

the initial analyses will be highly traditional to glve the reader some idea of the
. difficulty of the task. Summarized in Table 1 are'the peans and $tandard Deviations

- .

(SP) for each series (three—dimensional'and_two—diqengionhl) and for the test trials-
P . " 4 W : -
to-criterion where thé child had to make ten consecutiVe correct responses. The means.
. - I .

include the lO'criterion‘trials. If ; child had not achieved criterion at the end of v

s N - 14




|
72 trials, he was terminated and given.a score of 72 (this accounts for the rather
‘large SDg).* AIl the chikdren, howeyer, achieved criterion within the 72 trials.\

An examination of the data in Table 1 suggest that the girls did somewhat better
,

on the tasg than the boys and that the stimulus pairs comprising Series 1 wer ' ier

than those comprising Series 2. A straight'forward ANOVA was run on the data with ~

,

one variable -between groups (sex) and one variable within groups (Series). . The results

. . ’
of the analyses indicated that the gsex differepce is net statistically significant
. & _

(F=1.3, df = 1,18, p = .10). The Series effect was significant (P = 4.7;
df = 1, 18, p = .05). The sex by Series interaction was not statistically significant
(F< 1).” These data show that the effect of training on three dimensional stimuli does

not generalize as readily to two-dimensional stimuli as it does to altered forms of

three—dimensional gtimuli. This firding is entirely consistent with our hypothesis

’ ~e

and indicates that young children probably requi;e the egtra cues derived from three-

d!mepsional objects in learning to discriminate among them and to acquire concepts

f from their‘manipulation.

ot

The data with respect to the test trials suggests the same results as those

reported for the\acquisition series. There4?asaaproblem in analyzing these data,
. [ 4
however, because we elected to reinforce all responses made by the children regardless

of their accuracy. A possible effect of this procedure was that the first response
would influence all other responses in the sequence. Given this possfbility; the data

were analyzed in’ two ways: (l) the percent of correct responges on the first test trial
4

was determined by summing over subjects treating each test serles separately and then

'

t
total’ number of correct qgsgonses for\each test geries were determined and an ANOVA with

one variable between groups (sex) and one variable ;ithin groups (series) was computed.
N .

Only two children failed item one; Series 1, whereas fqur children missed the first
B § .y

item on Series 2. 1In effect 90% of the children showed generalization of the three~

4

dimensional test series and 80Z on the two-dimensional test series. These data indica&e

"t "/
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- . . TABLE 1

Means and SDs of Trials-to-Criteria for Three-and Two-Dimensional
* Acquisition Stimuli and Test Stimuli

. ACQUISITION TRIALS

DR Three-Dimensional Pairs Two-Dimensional Pairs,
et

M sD o~ ' M Sb

" Males 34,1 21,6 419 24 .8
Females 31.2 21.8 467 23.7 -

Totapr, 32.6 Jf 22.3 47.3 26,3

T ;
| TEST TRIALS
P '
' . Threé-Dimensional Pairs Two'—Dimensior_lal Pairs s,
M SD - e Mo SD

'Males .92 .24 . 2.3 T 1.6
- / -

Females -1 .18 - 1.9 1.3

Total - .89 . .20 ' 2.1 ° . 1.8




‘ objects. Based on the outcome of this evaluation procedure a total of 6 children were

ey

15.

indicate that among disadvantaged three-year-old children there exists a fairly strong

ﬁ

and generalizable concept of round/circle/sphere This conclusion is further reinforced

by the finding that out of a possible 400 test responses (20 child&én times 20 test
33

items) only gixty errors were made; that is, the children reSpondedzekrrectly to 85%

l

of the test items. The ANOVA resulted in an F of less than one for bgﬁh sex and the

sex x series interdction. As might be anticipated, the Series effect is statistiq;lly

-

sighificant (F = 7.5; df = 1, 18; p =.01). '&ndeed, the data clearly show that &9::..
. M . %

of the errors on the test trials occurred on the two-dimensional series suégeating,',

» e

that the strength of the learning on Series 2 was not, perhaps, the same as that:

for the three-dimensional §eries. Again, this result is not at all surprising in

.

. view of the fact that two-dimensional stimuli provide fewer cues and, from a cognitive-
- ‘ -

deéeIOpmental view, two-dimensional.stimuli are actually representations of the actual

¢ , . .

objects thus requiring an understanding of the.relationship between pictures and actual

e

employed in the training task. These children are comprised of two chiidren‘who did

¢

not reach criteria on the three-dimensional tagk and the four children who failed to

‘attain criteria on gpé two-dimensional task (these children accounted fqr over 95%

.

of the errors made on the gombined test trials).

Before exploring the second phase of ‘this study, the training program, some

»

E .
“observations concerning the results of the screening procedure seem necessary. It
-y “ . N

would seem that there are two issues: (1) the procedure itsélf, and (2) the degree of

. .
“ - ’

. . . ) . .
subject variability. First, Long's procedure would appear to have been too cumbersome

\ L., . - i - . .

in the sense that all the training and test trials that he used were really not

'necessary. Our data indicate that 1t Is posgible to accurately determine a child's

" grasp of a concept’ with fewer training trials and with fewer test trials. The crucial

feature of the prpéedure is the uselbf test trials and variable stimuli that encompass
the concept to some degree; that is, the use of a disczimination.learning paradigm to

N
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determine the existence of a "concept" really requires a broad variety of "generalized"

.

stimuli., For those critics who would say "why not ask the child" I can only re8pond ¢

_that the procedure used in this study does pernit quantification more readily’though

it is unclear wheth®r the procedure necessarily produces more meandngful data. .
A —
. The second issue is of more conceptual interest -because it may say something

about the nature of development. It will be noted that their was congiderable varia-
bility in attaining criterion add that there was’ greater variability with Series 2,
. the gore difficult of the two series Clearly, these data indicate that children

attain the concept 44 diffegent poiuts in time; there are vast individual differences.

- Thus there was a decided tendency for children who attained criterion rapidly, under

25 trials, on Series 1 were also successful on Series 2. Conversely, children who
required‘more than the aver;ge numher of trials.on Series 1 required more trials on "
Series'2. This finding can be interpreted as showing that a child must successfully

>
internalize & concept at one level before he can“feadily.’ achieve the next higher level
\ ’
of the concept in this case, comprehension of pictorial representations of the con-

" cept. If this is correct, and logically it would seem to be correct, then teachers

should develop the habit of being certain at what level their children are function- *
ing before beginning a lesson or defining instructional objectives for children. In

defining the child's level of functioning, a broad variety of instances of the concept
should be presented, testing for-level of functioning should not be based solely -on '

materials with which the child has had direct practice.

I3

. THE TRAINING STUDY » 1. v

The general purpose of this study 18 to examine two methods of teaching six

children the concept of circle/round, under classroom conditions. Since there were
* ey

A

\" . . =
89 few children who did not possess the concept, it became necessary to radically

modify the originally pla:;if procedure of using a between-groups design and- go to

the more economical widbﬁn-groubs design. At this point, it became clear that there
‘&4 "‘\‘ao
was’ an unreﬁolvable problem of confounding method with order effecte if the same

18 : i ’
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17, +.. " ' ;\
- - T s, R - .
order was used for all subjects. However, gix subjects did not seem like a sufficient

L.

number to use a counterbalanced design. Of. the alternatiye solutions (obtainiﬁg addi- -

- .

tional subjects was not wviable begqause of time and fiscal t;nstrainta) it seemed that

coonterbalancing made the best sende but cleafly defiditive conclugions will be im-

E

possible because of the sample size. ‘ .. P ; ' -
METHOD . - _
Subjects The subjects used in this phase of the study have been previousiy described \

(see p.8). In aintion to that information, the children were comprised of four boys

and two girls and had 5 mean age og 3.1. Three of the chiidren‘were froﬁ the Syraeuse

University Center and the remaining three were from the local benter. There eeemed
7/ = ’

to be no way in vhich- these children appeared to be different from the ogher children

’

in the sample. T .
N i . . )

Procedure Subjects were randomly assigned to each treathent.‘ The first.treatmeﬁt

group tan be considered the control or'staqdard group in that it émphasizes the use

of twordimensional materials (matching-to- sample tasks, copying, and learning verbal

labels). For the ﬁake of convenience, this grdup will be called the Standard Group (SG)

(

The Experimental Group (EG) involved a variety of tasks emphasizing the child s making

»

83§ere8 and other three:dimensional objects and,pointing out differences, both verbally

and motorically, between the'different forms. In addition, the children were given

’klnesthetic experiences; making circles in the,air with their hands, turniﬁg around, i

roliing. They were also given Tinker Td}s and told to find those things that roll and

those that do not and to describe, in their own words, the crucial properties of the

tolling dbjects. A part of the EP included the paper-and-pencil procedures eﬁtloyed

"with the SG. ' ..

Each ﬁ?ocedure was conducted for approximately six weeks., (In this connection, -

it is recogniaed that a.great deal can happen developmentally in two months which would

—

:have made a control group useful. We did not have a control group.) Each group of

18 = - L
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three children met twice a day for fiteen minutes or a total of 10 hours of experience '0
within each program. The children's cooperation.kas excellent but it did become
" necessary to:offer the children M & M cnadies during the latter part of the Standard

Procedure to maintain ‘attention. Another useful operation here would have been the

¢ oo . \ o

use of observers to determine the degree to which each child was attending to the
N ' /

various aspects of the program -- in other words, was the program having equal effects

o

- ‘.‘&'

on all the children. Examples of the lesson plans are presented in the Appendix to

“this report.
In order to test for the effects of each proé%am, the children were given the L

“ fwo test series at the conclusion of each programa The speries were given at two settings

' 4
on the same day; they, in effect, replaced that day 8 lesson. .

M
)

RESULTS . : .
The results of the test trials .are presented iR Table 2 for each treatment and, for
» : . ' N} e
each series. Since there were only three subjects in each treatment group it did not

appear to wake much sense tb statistically analyze the data. In lieu of formal

analyses, percent passing on each series’ before and after the treatments were examineq
along with differences percent passing on each series. The permissible inferences from
4 . . . v

such an approach are clearly limited.
‘Preliminary to running the test trials, a set of five stimulus pairs from the

- . . : ¢ .
original learning series were presented in order to orient the children to the task.

"Correct responses were reinforced and incorrect responses tere corrécted, the child

was asked to respond‘again, and this response was reinforced. The test trials followgd

the warm-up series without interruption or comment. Examination of the data indicate
that the children who performed poorly on the three-dimensional test, on the first ad-
ministration,.performed moch better. One child, for example, who scored 6dz on tbe ori-

ginal test, obtained a score of 90% (one efror), and all the other children showed B

marked improvement (note that four of .the six children’ performed without error and

20.
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’ . TABLE 2 | .
Percent Items Passed on Test Trials Before and After
Treatment for .Three-and Two-Dimensional Stimuli
Per Cent Correct s . <
Rretraining Frials’ . . Poét Training Trials
Subject # 3-D 2-D 3D 2-B,
1 ) ';0 o . 90 - 90
2 40 20 ' 80 40
3 " 70 40 _ : 100 . 60 o
4 70 30 ’ 100 S0
5 70 10, : 100 40
6 80 30 100 60
» i”’s ‘ .
é s [}
—_ SR 4
Ky . »
‘ rd
\/ ‘ Al
R4 55
B
e « ‘ ‘
*‘1&',‘ <
el - - I
P4 21 ]
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«

-

the worst score was two errors.) There does not seem to be a difference in the

effect;venesg‘of the treatment procedufée but then it should be recalled that .the

"children performed reasonably well on this task before training so that treatument

.effects.may not be discernible. -

The performance data for the two—dfmensional test are not nearly as strong as for
the three-dipensional task Ehough they do suggest that the treatment procedures had

some positive effeqté. The range of performance ¥ rom 50% to 90% with the great-
, .

est improvement in perf%fmance occurring for the ene child who was in the EP and had
an entering gcore of 50Z. Although there appears qO'be a treatment effect slightly
in faver of the EP group, it may well be 'a function of the onme child who gained four

A 'I .
- points on the ten-item task. More definitive conclusions will require more children,

» ~ .

and a much more complex design. .

H . ’
e »

%A M -
. a .

: ‘ .. " DISCUSSION ' ;o

- L
"

There are numerous obvious difficulties in attempting to formulate some_form of
q#bcussion ﬂ;th respect to a project that never really was carried through to its logical

conclusion. As noted earlier, the plan used employed in this report was to be repli-

. . ‘ .
cated ‘using increasingLy more complex concepts. The ultimate objective was to map the
concepts available to three-year-old children and fb determine if, or how, one might
. ? . : .
help children fachieve those concepts seemingly required for £Lurther development.

oL " g ' / '
Unfortunatelﬁ%\the only concept we were @le to examime was that of circle/round/sphere,

v \

a concept we believed at the outset, and eventually demonstrated, was readily avajlable

to most three-year-old children, even so-called "deprived children. Indeed, we_selee-
¢ & i, ‘3’ .
ted this concept as the first one ‘to ‘examine because we were so certain that it.would

be easy for the childrenlghus reducing the problems of motivation and therefore,
7 N ‘ . '
allqwing us to examine ourﬁprocedures in, their purest form. We'.were, in my judgment,

successful'in defining a meaningful'and practical prbcedure for concept assessment.

. 22
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There is one aépect of this study that cam he discussed with, eonsiderable confi~

dence even though direct data bearing nn the issue qgre not reported. Recall, that

for the Standard Group it became necessary to offer the children M& ﬁ candies

for participatiﬂg in the lesson. jlote, the M & Ms were for respopding, regardless

-

exemplified "circle” and it was with those at-they truely participated in
o, *
the session. . It may be unheard of but it was clearly, possible to maintain the N

attentién of these "disadvantaged"'children for more than 15 minutes so long ai we

-

kept working on'motor tasks. Admittedlyg our guccess with the motor tasks did not
' transfer to the more symbolic aspects ofwézr program. It is also the case that the
motor-copy behavior did not %ransfer to ahy great, de§ree to our two-dimensional test .
series, Theee negative resulte WOuld seem to lead to a negative conclusion: / pro-
grams for young children (up to 5~6 years) that solely emphgsize two~dimensional
materials will probably not be successfull Similar conclusions were suggeeted in \
earlier work of the author (Meyer, 1972) and that of many other investigators, I'm sure.
One can only wopder why educational programs continue to employ two-dimensional .stimuli?

A final note. In the introduction to this stud; it was noted that relatively
few studies of toddlers have been reported in the literature. A variety of reasons
‘were offered for this fapt. In view of our work with three-year—old children, it
. ’

would' seem that the major reason is the dif%iculty in finding them; tHat is, as an
institutional entity they don't exist. Perhaps, however, with the advent of day-care

»
more work will be conductpd with these children and we may learn more abodt how their

v

conceptual and language¥development emerge and these attributes relate, or influence,

social development. This seems like ‘a worthwhile objective. ;;

N ¢




t

1)

EKC

wll Toxt Provided by ERIC

_ Flavell, J. The Developmental Psychology of Jean Piaget. N. Y : Van Nostrand,ol9ﬁ3.

,Méyer, W. J. & Seidman, S. Relative effectiveness of different reinforcement combina- A .

"Z" 1961, 32, 117-127.

- : REFERENCES - - - ‘

BerkG, J. The child's learning of English morphology. Word, 1958, 14, 150-177.
» 4 ~

.
\ . LAY

Bloom, L. Lgnguage‘DeveLgpment: Form and Function in Eme;gingﬁGramna;s. Research
. . . ~ . ’ .
Monograph No. 59, Cambridge, Mass: The M.I.T. Press, 1970. .

Bruner, J. The course of cognitive growth. American Psychologist, 1964, 19 1 15

- te .

-

Flavell, J.,’ Beagh, D. R.,' & Chinsky, J. M. Spontaneous verbal rehéarsal in a memory

- A

task as a function of age. Child Development, 1966, 37, 283~299. \ .

JHunt, J. McV. Intelligence and experience. New York: Ronald Press, 1961. -
o~~~ .

-

Kessen, W. ''Stage" and "structure" in.thé study of children, Monographs Society for
. BY

. - ' M M ) .9 ——

Regearch in Child Development, 1962, 27, #83, 65-82.

i

Kohlberg, L. Early'education: A cognitive-dévelopmental view. Child Developmént, 1968; .

rd

”

4

79, 1013 - 1062, B \ ' ‘

lLenneberg, E. Biological Foundations of Langgage N. Y Wiléy; 1967.

Long, L. Conceptual relationships in children: Tho conceptaof roundness. Journal Genetic

”

Psychology, 1940, 57. 289-315. o

tions on concept learning of children at two developmental levels. (Child Development,

-

Meyet, W J The development of representational competence In: Monks, F., W. ﬁartup; .

\

J. deWit Eds.). Determinants of behavioral develogment N. Y.: Acdademic Press, 1972.

’

-

Neisser, U. Cognitive Psychology. New York: Appleton-Century-Crofts, 19§6. !

Piaget,~Ju The .psychology of intelligence. London: Roultedge, Kegen,i1947.

Reese, H. & L. Lipsitt (Eds.) Experimental Child Psychology, N. Y.: Academic Press, 1970.

Sigel, I. A. Devéiopnental theory: Its, place and relevance in early intervention pro-

1

“grams Young Children _1, 1972. y

Thompson G. G. Child Psychology Znd Edition Boston ! Houghton-Mifflin 1962.

+

’ Werner, H. The concept of development from a coqparptive and organismic point of view.

In: D.B. Harrio (Ed.} The Concept of Development, Minneapolis: Univ. Minn. Press, 1957,

.pp. 125-148. : . 2341




.
v
. M ‘: E ’
' Ll ¢
- ' ' - "".« .
K 14 . - ’
" I . ) N .
U . \ o - L
- . ’ [ . N
« . .
. ~
~ ' b
v .
’
. N
‘ . . L.
L. L. . - . R
L v * - - 'u
. . .
- - »
. 3 .
... vl
g
. : -
. . .
" The Instructional Materials -
. . . " . ' -
. »’ . '
, . . . ,
. ‘ -
. P .
o - .o
~ h .
- Z i i ‘ -
., k . ¢
e . - + ‘- -
. ? ‘, . 4 . - ’ .
. 0 - . -
) . . . = -
v VA N ' :
- ’ . :
r - ° ,' . \
. s .
.. . . ., v . .
v 1]
S v - .
. . . ,
- ’ - 4 . ~ >
B .. .
. - H - - ! . 1.
4
. . ~ 3y - »
N £ " ' ‘
¢ . .
) ‘ . - . . ‘_' . » ‘ . f : : ’ -
‘ , .
N 9 . . ! -,
) ) : .
. s . .
. * . .~ - .
e . .
-, \
‘ . €
N . -
. » .
. : -
s / ' : B
r' .
Il ‘ -
- ~ - . N - : )
.‘ ‘- B R . :
, “ ; . ' N - ¢
%
. \
. .,

o
O

e . .. ’
. N . * s . oV ! 4




r % . 5 -
. . - 1 . .
¢ Problems Confronted in the Leggd"’izgtandard Group) l ‘ J

/ 1
1. Introducing the girgle configurntion through contrasting exercise 4nvolving

. .
. " 4

many -diffe 7 kinds_of shapes. ° ! f . ..

2. -Reinforcihg the recognftion of the circle by providing experience in drawing

around various geometric shapes.
3. Furthering knowledge of the circle configuration by matching a variety of

4 . L]

geometric shapes . v -,v».'ﬁ

t v

-

ve

4. Becominggmore familiar with geometric shapes, especially the circle, by

; sorting and ‘classifying them. Sa |

5. 1Increasing the orientation to geometric configurations with emphasis on the

)

circle, by duplicating a'variety of shapes. s’,

Experimental Group ‘,. . e

.

1. Introducing the circle/round _concept through a 35mm slide presentation and a
. S . ‘

. creative collage building exercise . V\§

. & ., “
2. Furthering the children s understanding and expanding théi vaotion of circle/
4 ’f&.
round by using tempera paint to establish original adhema based on the circle.

3. Increasing the circle/roﬂnd orientation through the showing of a movie and |

providing for the investigation of the relationship between physical body .

motions and the concept of circle/round. f» ) - o . :
‘ ., “ > . “ - ) 4 . '
\ 4. ‘Inveﬂtigating the aspect of motion, in jthe ciré¢le/round concept ‘by the use of
- B . ’ . “ ‘ . .

. . i L . -
. a movie and giving the children an opportunity to comstruct things that move 3.

8 bl » ¢ . . -' *
. on wheels with tinker toys. : - . A

LR

5. . Fﬁrthering the understanding of the circle/round concept through exposure to

a printing experience which would utilize kinesthetic inVleement by the

. ‘ °
-

children o i "- . y




Legson One:

Obchtive:

Materials:.

Progcedure:

.

’ - z g -

A Srandard~Group ’ N . . "
] . * d < 3 ~ . .

Introducing the circle sonfiguration throuéﬁ a contrasting exercise
> . - »

. ' ~ .
involving 'many diffeFent kinds of shapes. + - I . .
. . i < . y ¢ ’ .
" To become familiar'with a variety ®f geometric shapes through a con-

g . =~ i . ) - oot I
* trasting éxercise, thus developing_gighin‘ggch child an awareness of

.

the differences ‘and similarities of both- shapes b -

Cardboard templets all of the same size and color in a variety of

) - -

shapes. Form recoganition test sheet which can be used to test the:

material learned during the lessop. Crayons and’ dittoed sheets con-

. : e -
taining outlines of a Gariety of geometric shapes.

too ' N .

: -8
Environment - t i -
The learning environment should be free:from all extraneous matter -
' 4 .
so that the children can concentrate on the shapes themselves. The e
templets used in this lesson shouiﬂ'be~of a.pariety of sizes. =
' . /
 Participation ¢
-Have a variety of geometric shapes‘already drawn on the blackbpard, .
4 . . -
or have a collection of shapes---round, square, oblong, oval, and Y
& s : ’ . ,

‘triangular-—drawn on a sheet of poster bpard and displayed iX a con- -
. . - N \

. va?ient location., The shapes should be xeptesented by outlines. .

. i Lo . %
. Dittoed~sheets should'be printed with a variety of geometric shapes.

s » L‘ . f
* The ‘sheets should be prepanqg\gefore the actual lessons: begin
¢ ) L.‘—. i " . . ‘ - *
Encourage the children to discuss, the way {n which these shapes are

’ ‘ ‘Y ‘. - . '

made: the number of sides; and thefleggth of the sides. Emphasize te
N .

the diffemences as well as-the similarities of all the shapes 4 Prime

.

consideration in this lesson should be given to the actual sﬁapes as

they appeéar on the board, and/or sheets, not to real objects'in.the .
. - . ) ‘ . -
environment which have a particular shapevwhich,corresponds to those
- ' o '

drawn. Perhaps several chiidren in the group will have had special’
. [

experience with Qne or more of the shapes In this case allow them




: 5 to share their_experience with the_oihers in the group. After

‘this discussion“ask the children if they would like to £ill

in with crayon the shapeg about which they ,have just talked.

-r

~ N J ° N .
After this discussion pass out the sheets of paper with dittoed
shapes on them and allow the children to color the shapes in
with a crayon. The children shquld be encouraged to fill the «

‘e shape with color and stay between the lines. Verbally reward
those children who stay within fhe lineé*rand help those who
do not do so. Finally, ‘discuss the shapes colored by~the

’children. . c . ‘

Leerning and * Can the children name most o§ the shapes? Do they recognize
v Evaluation: T ’ .
the differences in the shapes? Do they show a preference for

—

. -- any one shape? Do'they associate any shape with a celor; that
- 18, after a shape was colored red was it referred to as red or
by .its shape name? If the answer to the first part of this < ‘

- -~ _questipn is yes, dﬁyhe more work with neutral colored shapes
% u . . .
is in order so th4t shape names can be learned with less cpnfuston.
. .

. N - .

. ' ~ . ¢ _,e

)
* Lesson Two: N Perceptual awarehess of the circle. L
'Objective': a Reinforcing the regognitiqﬁ bf the circle by providing exper-
I . N . 0w
. - lence in drawing ardund templet circles and various geometric
i shaﬁee. ' T f/ . s
[ s, ' &
Materigls:' ' f}é—cut cardboard templets in the sbapes of circies, triangles;

.
* .

squares, ovals, rectangles, etc. in vdrious sizes. Large sheets
, — < ’ .
of paper, crayons and a good quality drawing paper approximayely

4 ) 18" X 24"6 L

*1t should be noted that the nrimary objective 1s related to development of circle/’
round concepts, and not a creative, drawing or coloring lesson.

. . v . 28 ) ¢ *
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Procedure: Environrent’ i . N

LS

-

‘ For this lzsson the ehildren’ can work on either the floor or large

[

v tables, whichever supplieB enough’ space ta move around freely.
: + If the desks are chosen they should be placed in the middle of

- - J .
the room in an arrangement that allows each child easy access

b}
v

to all of the materials. . 4

Participation

' Before allowing the children to start, demonstrate the procedure
&« ~ .

for tracing around’the forms. Discuss the'procepure with the

children and ask them‘%or suggestions concerning how various

patterns and especially circles could be dfawn 7% arranged.

Ewphasis is placed upon the tactile quality of experience; i.e., -

‘M"gee how it feels to make a circle."
Show the children the ‘templet shapes and discuss the different
aspects of each; that is, the number of sides, color, etc. Ask

- ¢ A .
them to guess what materials were used in each. Reward correct

answers.

- : ” Mofiv§£e the‘children to perceptually observe the assorted'shapeé.
. ’:D}scuss the ways in.whica they arg gsimifar and then paés out tge
-’ . large sheets of whité paper and crayons. ‘Give each 2hild'the
. - templet shapes and ind them to trace around eacil one with '. '
) A the;:\;réyons. /A;lqw the childr;n to make as many outlines as

+ they wish and encourage them to pVeriap and make des}gns with
the circles hs well as the other shapes. ; .
As the'chilafgn'work, there shpuld.b?’a vafiety of designs made,
of Sircles within circles, connecting circles, different gized g

- circles and dverlapping circles. The children shauld be develop-

) ing the sensitivit$ toward and increasing awareness of the circle/

round concept that the project, as a pure kinestﬁgtic expétience

- ‘
»

" \J y RN :
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v
. - N .

‘) . - -
' can provide, Watch the class during the work period so that

\
ald can be given to those who are experienoing difficulty with

one or more of the tools or those who are at a loss for an’
. . . :

idea of how to put down their thoughtg.

s

Stress using a variety of different templets in order to enable
Py

. them to understand the value of individual differences. Some

. circles can be filled in where others can be left blank or the .

' 4 .
= - + areas around them fill%? in (negative area circles),
n‘ ‘ R
Learning and Can the children discriminate between shapes? Are they asking
Evaluation:, ’

questions concerning the differences between shapes? Does their
' R . - v
behavior indicate a need to repeat this lesson? Can they name

Q all of the shapeés? Do they refer to the shapes by name or by

.,

their color? Record-the answers to these and other pertinent

questions and use the answers as the basis for additionéi activi-
f N . ) r
ties in 'areas of indicated need. i 4 ‘.

Y v

Lesson Three: . Furthéfing knowledge of the circle configuration by comparing a
variety of geometric shapés with emphasii/given to the circle.

Objective: To further the children's knowledge of the circular configuration -
J o ' :

by matcﬁing a varieEy of geometric shapes with special emphasis

. given-to the circle.

] " v .

Materials: Construcgion pape} Jbre-cut geometric shapes, paste and dittoed_' T

shéets with various shapes which correspond to the pre-cut shapes

printed on them. ; h )
» : . -
Procedure: Environment ) , .

p T . Find-a location in the room that is suitable for pasting. Small

tables and chairs are best for this typé of activity. -Attempt

K - to remove all extraneous matter from the learning environment.
.
(g ¥ / .
4 . -
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Learning and
. Evaluation:

Participation.

Begin the lesson by discussing the similarity and the differegces
between each shape, Encograge the children to ﬁarticipa%e in the
discussion. Most-likely each child will have had experiencgs

with all of ‘the shapes. ‘

Y

Next show the childiéh how the shapes can be matched and pasted
on the dittéed sheets. Paste down a couple of shapes in order

to give the chtldren an example~of.the process. Pass out dittoed
sheets with various geometric shapes represented and thé con-

struction paper shapes that correspond to those represented on

. /
-the .sheets. Ask the children to paste the construction paper

shape directly over "their corresponding shapes on the dittoed

sheets. After the matching activity show the group the sheets

-—
.

£y each

with the forms on them. Ask the children to ide

# -

shape on the dittoed sheet {n front of them. The form sheets ..

contain a few shapes with which many children simply will not

be familiar.' )

’ RY

All the children need to do is to verbally name each shape that

was used during the lesson. If for somé reasqn a few children

do not recognize a fé& of the shagss, have them repeat the names . -

after you.

.
.

‘ Emphasize the circular shapes especially with regard to the

ways in which they differ from more anéular ones.

» “ )

Can the children name the shdpes used in the.}essép? Do their
comments indicate a need for similar lessons? Did the children
match the shapes correctly?

'
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Lesson Four:

Objective:

Materials:

Procedure:

e

[ APEN

the'original shapes,

Pass out .the shapes to be sorted to each child. Instruct them

to put all of the shapes that are alike together/

. - .‘.‘

7.'

- . i

Beconing rore fénili;r &;Eﬁlgeometric configurations, especially

-~ L ¥

the circle, by sorting and classifyin!fthen.

To assisy the\ogildren in becoming familiar enough with various

geonmetriic shapes, thus, enabling them to sort and classify

>

these shapesr -

Cardboard templets (different colors) representing a variety

of geometric shapes “such as: square, circle, (use a variety

of sizes of circles, triangles, rectangie, oval, ‘etc.) A

sufficient number of shapes should be supplied so that each

child can work separately during sorting.

Environment \

Find a section in the room that will furnish enough space for
edch child's sorting actiyities. | .

N

Participation -

*

Before starting the sorting ang classification of shapes dis-
cuss the similar as well as dissimilar qualities of each of
the shapes., This can hest be done by holding up each shape

@ ; . :
simultaneously with one of having different ‘properties.

-

Ask the children to explain how the; are alike and how they are
different. .

It might also be beaeficial to have a few of the children go

up to~t£e b}ackboard and‘draw‘tﬁe two shapes and then have the

class .comment on_the aspects of the chalk drawings as well as
. g

{. v

4 . o
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During the sorting procedure the teacher should walk around
o -
in the learning environment in order to assist those children 7

* .

who are having difficulty with sorting.

Learning ‘and Were the children able to sort the shapes? If gome children ;
Evaluation:
. are havingndifficulty with some shapes is there any new exercise

L 4

with shapes that could be tried? Are the children sometimes
. -
confused by the different colors of templets? Would it be

“ beneficial to répeat the lesson using all ghapes of one color?

Lesson Five: Increasing the orientation to geometric configurations, with
emphasis on the circle,. by duplicating a variety of ghapes.-

Objective: " To be able to use a crayon to duplicate a variety of geometric

shapes with gpecial emphasis given to the circle.

Materials: ) Dittoed ;heets containing a series of geometric shapes, crayons,

.

The dittoed sheets should have sufficient space left at the

<. . side of each configuration in which the child can copy each. *

T~ ‘ shape.'

Procedure: Environment

/

Choose an area of the room that furnishes each child sufficient

*
\

/ ‘ I
- .
.

room in which to copy the shapes.

Participation <

Show the children the dittoed sheets containing a circle, cross,.
square, and other geometric shapes and ask them to copy each

‘

shape in the: gpadée adjacent to ‘them.

. Be careful not to draw around the figure in pantomine or to
give the child auyjindication by gesture of the movement tade

in drawing. If the child asks:what the figure is, give him’itsf

%
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geometric name; concentrate attention on the citcular shape by .

contrasting it to the others and by- including more circles as

- -

o

shapes to be copied.- _

.
* L 4

After the drawings are complete go over the names of the shapes

s - with the children once more and‘allow';hezclaaé to make commecte /
.« - 7 . about some of the shapes that have.beenvdrawn by the other indi-
. . »
;" viduals. Encourage those children who finish ahead of the others
to £i11 in the shapes.with crayon. -
Learning and Do the children's drawings indicate an’understanding of the con-
_Evaluation: ’ ’ T
figurations; that is, do they include the correct number oi’sides,
points, etc.? Can they assiéﬁ the approﬁriatc name to each shape?
) i é
. 1
. Experimental Group
Lesson One: Introducing the circle/rpund concept through a 35 mm slide pre-' I}
- * ~
sentation and a creative collage building exercise. .
- Objective: To introduce the childrem to the ecircle configuratiogjthrough 35m .

color slides and to give the children an opportunity to cut and man-

ipulate circular materials of varying textures, and colors, and

.

to fix them on a background. ' . . n

Materials: Swatches and samples of textured papers, fabric, scraps, leather,

paper; buttons, etc., in a large.box that will invite browsing.

»

; Heavy stock paper 12" x 18", Enough paper panels should be pre=
- pared for each child to meke geveral texture compositions if he '

) wishes. ‘35 mm color slides depicting the citrcle schema utilizing
’ . ! ‘ .

a aumber of.variations and combinations of other shapes, The  * .

slides should contain a variety of circle'confiéurations which

include a number of diffetent colors as well as circular objects.

*A collage is a form of low relief made by paating an array of objects or partg of objects
on a flat surface Creating an unique expressionm. 5341

hese materlals were developed b 1
[!Sh£;B to use them in the presegg prgjgég?ae. Ae?rews He appreciate nie WillingneSB e Permit
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. _ " . B
. of assorted sizes and combinations of such shapes\both in and
-3 . < :
= out of focus -A 35 mm slfde projector.
Procedure: Environment .- X
- - A display of large graphic circles, similar to the omes in the

: 81ide8(plaeed randomly in the learning environment may stimulate
2 the'children more completely and in general provide an environment
- . . which is:most conducive to developing an, awareness of circle/ -
round. The posters should be hung-at the eye level of the four—
year-olds. These posters may also be used for reference by the

children ‘after the slides have been shown. Collected works by

children and others, including professional artists should be

considered. Examples should be chosen for free textural and
. . [4

:color content. Have the children work on'tot-sizedrtables that *

‘can be moved together and covered'with newspaper and used as

a working area. Place the box of materials within eagy reach

*y

of all.
Participation o s
p * | After the slides have been shown discuss the circular configuras
B} \ tions that were” seen in them with special emphasis on “the exper-

s ) iences the children have had with such objects. Motivate the

- children to touch and observe the colldge examples hanging in _

A

‘e
< the learning enwvironment.
/ ‘

- . n -

‘Explain that they too'sill le able to make pictures to see and
- ’ touch. Young children are eager ‘to become involVed in activities
‘such as these The teacher ¢an support them most effectively
., by permitting them tolproceed and by following their leads 80

as to know when, ‘where, and how to help. Allow the children

to explore the materials box for interesting textures, colors,

) . v | . , - 35 ~




Learning and
Evaluation:

Lesson Two:

Objective:

Materials:

11.
and shapes. Agk them ;\Hhich.piece&'are bumpyy Which. are

, ~
soft? Demonstrate the use of contact paper to combine textures -

. in Interesting' ways (maKing a picture). Allow each child to

work- at his indivldual rate, Motivate each child individually,

b
asking the child to descirbe his choices and support his gelec-

tiong: "What beautiful fuzzy blue! !

Help him to appreciate his selections and -compositions both tac-

tiley and visually. Stress the .diversity of approaches that

\
can be used, During the lesson reserve an ‘area of ohe wall which

can be used for the showing of the circle/round slides. Use

these glides as additional stimulation during construction.

Are the children involved in a combining process? Have they

’ . i':é
been supplied with a diverse variety of g§¥§le/round materials?
Are they demonstrating sensitivity and selectivity in finding

materials? What other awarenesses are involved? 'Composition‘

R .
-

of space? color? line? shape? 1s there an interest ‘tn circle/

4

round composlt:ion?' Are the children ®ontributing, seeking and

»

sharing materials of many kinds?

Furthering the children's understanding and expanding their

notion of circle/round by using tempera paint to establiéh

-

original schema based on the circle. - iy
. - N “\_y ol *
N I

e
To build within tﬂecchildren the ability to synthesize, or

recognize the circle as being part of various ogher oonfigorations:
. . !" ;
8.g., wheel - car, head - person, tail ‘- rabbit, and the like.’

The approacﬁ that will be-used is that of elaboration of a circle.

N
\

Shallow pans of paint (pie pans or emptied, small milk cartons
[ J

with the tops pulled up), at least ten colors of tempera paint

of varying consistencies (thick to thin), mewspapers to <cover

’ 361 . . ?}‘




Procedure:

e

Environment - . . -

Several tables in the room can be moved togéther and ‘covered

‘the tables is near the middle of the room at a location somewhat

ctheir shape emphasizes the’paint'ingtead of the material of -

12! .
the floor and tables, smocks for the childrenm, and sponges.

Large sheets of colored poster board which can be used to fill ~

the environemnt with abstract color.' 35 mm slide projector,

and slides of abséraét, circular configurations.

¥

o - 4

-

with newspaper to form a working area. The best place to move  °
isolated from the toys present. With tables in the center of
the room the children will not have difficulty in negotiating

the entire working area. This “aspect of the experience will

e

be important as each child 4s to reach a pﬁrtfculab container

%

, of paint when ‘he needs it." *., R S

’

Ordinary pie pans make very good pairit containers because of

3

the:contain%{.“ Fill these shallow container8 to the top withe

. colors such as: yellow, Ted, blue, orange, greeﬁ, violet, black ,

and whiﬁe.

The paint used for this'experience should be 6f varying consis-
% :

tencies, that is, some thick, some thin,- and st111 others-watery.

<

Attempt to place the containers so that not all paint of eguai

consisfency 1s placed in the same. area.

~ . -
-

Place several pileceg of colored poster board around the room in

L -

an abstract manner. This proge&ure will be especially appropriate

L

to stimulate ihe.childreq's interest in color during the lesson.

2

, ° o '




Learning and
Evaluatioh:

133‘

'Participation . '

Dress the children in their smocks. Before the teacher passes

out the sheets of paper 18" x 24" 6n which the children are to

,.paint she should paint a circle oﬁ each page three or four inches

in diameter. This shape will be used as the starting point

by.each child. Next pass out the paper and encpurage tde child-

. . ‘ . 2 '
*.ren to explore the paint in front of -them. Probably the only -

- encouragement they will need is to be exposed to the paint. Ask

the children to try to q?ke the circle-into something, a picture
of their own. Perhaps sometcf.them will make a;'animal,hdesign,
scene,'themselves, a rasﬁit,,bicycle; etc; Ehcouraée thém?to
elaborate on the original circle.s By elaboration here, it is

meant to use many different colors and make’ as complex a paint—

-~
€

ing as possible.

-

K -

Many children will probably be ready to finish in a very short
y
time. Attémpt to motivate them to commit themselves to, the R

task by eﬁcocraging them to fill.the page; to'try new colors;,

to make more lines,.etc.

o
el

Are the children using paint as an expressive media? Did they

elaborate on the original circle? Did they uge the circle as

~ .
<

an integral’ part of their finished painting’ Have you stimulated

thé children's curiosity and interest relative to line and color?

Do yOu feel that 4t would be beneficial to repeat the lesson9

Have -the’children inquired about other kinds of painting mater-

' . ‘ 1.
dals? Are there other types of lessons you can use which require .

»

' ‘elaboration?




. Lesson Three:

Qbjective:

Materials:

Procedure:

1
The materials used in this movie are: smalI tractor bottle tops, coing, buttons, hub

" by using them.

Increasing the cirele/round orientation through the showing

of ‘a movie and providing for, the investigation of the relation—-

'
. ship between physical body motions and the concepts of circle/

round, LI . B N %_

-

To {nvolve the. children in an exercise that illustrates -the "

» motion qualities of circle/round. Aftet this?lesson the children

should realize that the concept of round includés the aspect

of motion.

-

Two super 8mm movies in cassette form of various kinetic activi—
ties and other types of simple and complex circuiar configura—
tions involving motion._ One super 8 cassette moviefprojector,\
carpeting or mats whieh will gerve as the surface on which the

exercise will be conducted. ‘Materialsrused in the’ movie should

be present so_that the children can gain first hand experience-

.oy y R . .

Environment

Set up the movie projector in an area of the room which facili-

N
tates easy viewing by all the children. It is not necessary

‘to»use a movie screen if there is a vhite wall nearby. In order

to provide a more stimulating environme1t large designs represented
¢

on poster board should be placed at various.points in the learning

\.

environment. The same'posters'that were used in the first lesgon

might be appropriate for this lesson.

Participation . ' . .

Begin the lesson by showing the circle/round movie #l During :

the movie encourage the children to respond freely. Stimulate

2

caps, compass, bull's-eye, drill and a ®op.

[c
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:théﬁ‘to offer experiences_of,their ‘own relative to the mater-

& ~e

.ials;used in the movie. ° a ,

—_—

After the movie ask the children if they would 1ike to play

with the circular shapes that were in the film and makeé circles

.

of ‘their own, . Introduce the shapes.that were used in the film.

Encourage the children to experiment with the materials. After .

7, _
they havei%horoughly manipulated the materials, involve them
e B 7.
in tumbling exercises. This is an important aspect of circle/

round concept; namely, because motion plays an integrpal part . .

in this concept. It also serves to involve the . children kine-;
__tically with the concept, Involve the children in activities

guch as turning summersaults, spinning, rolling, circular'.

movements of arms, legs, finger, hands, etc. Play a game;

-

Ask the children to see how many different wafs they can use 4

.
L]

their bodies to make round. This usually stimulates some
children's creativity and enriches the experience of all the

" children. ) Co. . )

Learning and Were the children exposed to a diverse group of kinetic

Evaluation: . _ L : ) ‘
EER activities? Did they become sufficiently involved durirg the

lesson? What kinds of aesthetic sensitivities .are developing?
‘i’ .
3, Are the children demonstrating an incrgased awvareness of the
“(—}‘w
circle/round concept?

»
3

,Lesson Fonr: Investigating the aspect of motion in the circle/round conCept
' by the use of a movie and giving the children an Opportunity

to construct things that mo¥e on wheels with tinker toys.

. . “~
- » .

Objective: ] ' To exdmine that aspect of ¢ircle/round that involves motion by .

véewing a movie and constructing things tﬂ;:\;oll with tinker

toys. . 40 .
i .

/ P
»
. ’
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4

—_ Circle/roun ie in cassette form which contains a sequence
. ) .
+ of tinker toys in motion, cassette projector, large set of .
A v

' tiﬁker toys (350 piecea), Polaroid camera, aad-ope roll of

.. black and white film~(wh23h ¢an be used to take pictures bof v
N ’ ‘ .
» structures for discussion after the lesson).

H

‘Environment L . - y,
T —— - \ - L]

- . P

The teacher's task in sett{ng up the environment for this lesson

is much the same ds it would be when setting up dn environment

. for ‘any learning situation. She should provide a setting
. . . ‘. . . s e . *

where the'chﬁldren are invited to maké choices relative to the

.

kinds of tinker toy shapes they wish to use after viewing the

.
I3

. movie . The materials should be dispersedkso that many alterna-

[}

. ‘tive ¢hoices are possible within ghe structure of the lesson.
Ca : ) by .
The tgacher must'design the setting to accommbdate this young

) . ) -
* child's way of learning\hy providing divergent types of mater-
" ' 1 .

.

' ~= Lials, ip this cage, a variety of tinker toy shapes.

PR Arrange ‘the tables,orbuse a part of the flobr- that will insure -

¢! discovery of all materiqis. . .

. * ®
-
ety .

.‘Participation "

’ - L .
Begin ‘the lesson by showing the circle/round movie. *Encourage

-

the - children to make comnents during the showing of the movie.
Qr -

.

‘ Afte:\\ye movie discuss all of the various things that rolr

on wheels, eug., trucks, cars, wheel barrels, roller'é;;:es,
- P . e . !

N - . )
' wagons, etc. During this discussion emphasize %ith objects '’
® ‘- ! « . o ’ ‘

with'which they have probably had experience.
o g




Lé%rning afid
Evaluation: °

Lesson Five: ' '

N

'Objective:

Materials:

things 2s they can'th€t move on wheels, Emphasize .the im-

14
M

"_ L) L]
Id sghort, begin with what the chiﬂdren Beem to know and _ . ;ﬁ
gradually lead them on from there, adding to and clarifyigg

those ideas that seem unclear, or diatorted After the .

discuasion_ask them to use the tinker toys to,make as many

L 4

’

portance of round when speaking wbout the wheels, :

As the structures are made choose eight of them and make :

’

photographs of them. Use these plctures for further discussion

. - '

after the building period. An even better procedure is to

-

allow the children to take the pictureé. Once the camera is —

b\ .

l . .
set, a Polaroid picture'is'relatively eagy to take, Give the
)

children-a chance to take the pictures. This promotes even _~ , .

. »

more interest.

-

Did the children learn to use the discussion as the basis for.
their comistructions? Do they understand rougd in terms of

what it contributes to the rolling function of tﬁe wheel? .

Furthering the understanding of the eircle/round concept

v .

through exposure to‘a.printing exper;énce which utilizes

kenétic invdlvement by the children.

To get the children involved with the printing of circular

-shapes in order-that fhey might discover that circles can

vary in coelr, size, and subtleties of shapes, and that by

overlapping them elaborate designs can bg mide.

.

Someting before the lesson 18’ planned ask’ the children to

bring a round 6bjec£ from home with which they can paint.

_ Shallow pans, f@mpera paint (ihicker than normal Egnsistehcy),

red, yellow, blue, orange, pink, violet, green, eig: A variety

42, B
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-~ - . 18. ,

Lol

. ' of cipcular configurétions such as spheres, d{ifg}‘adﬁ cylin-
drical shaped objects. The objetts that can be used for this

lesson are sponges, corduroy, styrofoam balls, jars, dz[el

. , . }
rods, bottle caps, and the like, or any other kind of object

. , ’ ¢
that the children bring from home which is suitable for )

[4

' making impressions as circular printing objects.

Y [4
Procedure: Environment

P L . .
The teachers® task, in planning a painting activity; becomes

one of creating a conducive environment, supplying materials

that are appropriate and convenient, and ‘in motivating each
- * ‘

child o explore,_discover? create, control, and express

' . individual interests. | .
' 4 - L3
The environment shouid be free from all extraneous matter ‘Qﬁ
< N

8o that the children can concentrate on giﬁnt as a material
- #aich they can use to~gxplbré the concept of circle/round.
Provide many colors of paint for this experience. This will

make it easier for the children to react during the éxperience

. . ' by painting pictures with greater elaboration.
Several tables can be pushed Eogethef,ana cbvgred-wiﬁh ngwsr:
. i . ,. . e . \', -,' .

paper and used as-a working area. It is fot necessary to .

emphasize the printing process during qhe,;ehson because the

- v, emphasis in the lesson is not 6n making anything, but rather

Y

° - to furnish an opportunity for each child to interdct~and work'

. * with paint and round configurations. The newspaper in‘front .

" of ea@h child ¢an be used to smear, and try out variots shapes
with the paint. Paint, is ngtufally, a‘material thaé lends
itself'for use in drawing. When paint and anything else are-

. . ) . . .
) ‘ presented together they almost require the user to draw. The

‘ . ’ . . 043 ' ‘. o . ) "
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* z

children msy wish to draw with the objects but enphasis should

rezain on the circle-as a point of departure

\ . *
‘ L]

Participation -

Allow the children to share the materials which they brought

from Home. Discuss each one of the objects. -

Dress the children in smocks before  they begin to experiment

. with the printing objects. * Encourage the children to inves-

B

tigate many different approaches of using the objects with -
great commitment; that is, motivate the children to manipulate

the objects, turn them around and paint with them from many

-

different angles. Allow the children to nrint individually

L2

at first and later in groups. Many ch?ldren will naturally
begin to use the paint to express an idea.or experience. Others

will concentrate on the paint itself by nanipulating it im

their hands. Ask questions such as: Xow do the objects feel

to you? Are they cold or hot? How many different designs can’

| G4

you make with it (any object)? Can you mix the colors of paint

/

together and then print with them? <Cah you use the paint and
your hands to make circlesZ Emphasize the fact that the’ paint
will mix, Motivate the children to mix'the paints both on the

_'newspapers in front of them and in the pans. Encourage_the

schildren to comment.@bout what they are doing. Attempt to ’

i L4

obtain from'this experience the greatest interplay of child
and paint by giving each child a chance ‘to personally intéract .
with both objects and paint. The really creative teacher_will
encourage the children to try new approaches. Ask the‘children

to” attempk-to overlap one circle over another. Show them that
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Learning and
Evaluation:

A

- some objects can be rolled over puddles of paint left stand-

Z ) ¥

20, . : .

4

[ ¢ .
ing on their paper in order to create still new variatipngj
Accidentg and messes will eccur during the painting experience
even in the best organized classroom. These provide learning

experience when children are given a share of responsibility

. \/j
for cleaning up. Allow the children to participate in clean up.

Did this experience act as a means to sensitize the childrne ——
to the concept'of round? Are the children playing with paint

W
or are they using it as an expressive media? Have we stimulated

the child's curiosity and interest in printing with circles?

Do the.child;en inquire about other kinds of materials which
¢an be used for printing? Do you feel thit addgti:ngl print-
ing experiences are warranted? Arg the children learming to
make maore elaborate designs by using the principle of over-

lapping?




