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Statement of Focus

Indwvidually Guided Education (IGE) is a new comprehensive system of
elementary education. The following components of the IGE system are in |
varying stages of develooment and implementation: . new organization for
tastruction and related administrative arrangements: a model of instructional :
orograming for the individual student; and curriculum components in prereading, 1
reading, mathemartics, motivation, and environmental education. The develop- ;
ment of other curriculum components, of a system for managing instruction by
v comoputer, and of instructional strategies is needed to complete the system. ]
- - coatinuing orogrammatic research is required to provide a sound knowledge :
sase for the components under development and for improved second generation
components, Finally, systematic implementation is ussential so that the prod-
acts will function properly in the IGE schools.
The Center plans and carries out the research, development, and imple=
mentation components of its [GE program In this sequence: (1) identify the
needs and delimit the component problem area; (?) assess the possible con~
straints —financial resources and availability of staff; (3) formulate general
vlans and specific procedures for solving the problems; (4) secure and allo-
cate human and material resources to carry out the plans; (5) provide for
effective communicatior among personnel and efficient management of activi-
ties and resources; and (6) evaluate the effectiveness of each activity and
its contribution to the total progra:n and correct any difficulties through feed=-
oace mechanisms and appropriate management techniques,
A self-renewing system of elementary education is projected in each
oarticipating elementary school, i.e,, one which is less dependent on external
sources for direction and is more responsive to the needs of the children attend-
ing each particular school. In the [GE schools, Center~-developed and other
curriculum products compatible with the Center's instructional programing model
w1l lead to higher student achievement and self-directlon in learning and in
zonduct and also to higher morale and job satisfaction among educational per-
soanel. bach developmental product makes Its unique contributicn to [GE as
tt is implemented in the schools. The varisus research components add to the
<nowledge of Center practitioners, developers, and theorists.
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Abstract

This study extends some recently acquired knowledge about the development of
visual imagery as an associative-learning strateqgy. [ncorporating the preéent
findings into the data already gathered it appears that as a facilitator, sentence
oroduction precedes imagery generation in that preoperational children benefit from
iastructions to engage in the former though not in the latter, Moreover, the
orovision of relevant motor activity, which has been shown to induce imagery
generation 10 six-year-olds, has at best a variable effect on the performance of
three- and four-year-olds. '
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Introduction

inthe past few years we have been
tracing the Jdevelopment of what Plaget and
inhelder {1970 nave referred to as "antici-
Datory imanery ., in 30 doing we have
sttheed a parred-associate learning task,
performance on which 1s known to he ex-
tremely sensitive (0 manipulations of
arganizationa. strateqies (cf, Levin, 1972).
Specillcally, children who can be induced
throunh instructions to construct a mental
tteraction between the 2aLr memners out-
perform ther noninstructad counterparts by
30 much tnat there 1s rarely any overiap
neraveen the Ywo score distributions,

‘Nhat we have learned to date may be
s.mmarized 13 foliows: Although children
Aready inty <he concrete-operational stage
{#~1ch starts 1t About aqge 6 or 7) are
easiiv anle 1o nenerate interactive visual

images to facilitate paired-associate learn~
ing (e.q., Levin, Davidson, Wolff, &
Citron, 1973), children younger than this
are not (Wolff & Levin, 1972), However,

in accordance with the Piagetian belief that
vigual imagery emerges from the young -
child's play and imitation, we have found

that preoperational children may be assisted

in imagery generation by providing them

with relevant concurrent motor activity

(Wolff & Levin, 1972; Wolff, Levin, &

Longobardi, 1972). The present study was

conducted to determine whether there exists

a staqge of development at which such

"imagery=-inducing motor activity” ceases

to be facilitative in comparison to the

effectiveness of alternative kinds of

associative-learning strateqies.,l
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Experiment 1

Method

Subjects

Sixty children, 30 at each of two age
levels, served as $s. Children in the
younger group (four-year-olds) were between
3 yaears, 8 months and 4 years, 9 months of
age, with a mean age of 4 years, 2 months;
those In the older group (seven-year-olds)
were petwee .years, 9 months and 7 vyears,
6 months of age, with a mean age of 7 vears,
I month., Within cach age group, Ss were
assigned in equal numbers to the three
treatments described hbelow,

Design and Materials

The objects used for the paired-dassociate
task were 24 common children's toys (e.q.,
4 plastio telephone, a metal truck, a wooden
rolitng poin), The 12-item list was formed oy
sairing the toys such that an interaction
hetween them w~as olausible but not odvious,
A 'stage” was used during the study trial to
screen the (073 rom the 3's view while he
was conforming o sne of three instructional
zondiiions: 3entence, where § was asked to
seil a story ahout the stimulus toy doing
something o the response Loy Motor Imagery,
whers 3 mas asserd 1o mare the stimulus toy
ln gametning o the resdonse 0oy while
criaking 3 the names Af the two toy's:l and
“ionteal, wrere  was asxer] to think of the

‘Altho inh 1t 15 a9t d0ssible to conclude
witn certaiaty that visaal imagery s indeed in-
diced thro st 350 “olind’ meotor manipdlations,
‘a1 Aggumoting a00nars wAarranterd on the hasts
56 aar orenn s researth fsee Woltt, levin, &
tanranardi, 1372,

names of the two toys, The naing instruc=~
tion was included in the latter two qroups in
order to equalize to some extent the i
availability of the toys’' names to Ss in all
conditions, since a recall test followed the
study trial,

Procedure

Subjects were seated at a low table
opposite E, After initial familiarization with
the experimental situation three practice
pairs were presented to ensure that § under-
stood the task and was able to produce inter-
actions., (In cases where § failed, E provided
an appropriate example,) The paired-associate
task was begun immediately after the practice
session. Each pair was presented for approxi-
mately 8 seconds aad the instructions were
reiterated for each pair (to ensure that
Inability to benefit from the instructions would-
not he confounded with inability to remember
them or to continue to use them), I[nthe
Sentence and Control conditions, the toys
were placed behind the stage curtain while S
generated the sentences or names, [n the
Motor Imagery condition, the toys were placed
in $'s hands behind the curtain where the
interactions were generated, Following the
study trial s were presented each stimulus
toy (in a random order different from that of
the study trial) and asked to recall the
corresponding response toy.,

Rosults and Discussion ‘

Wlthin each ange group, Dunnett one-=talled
tests (« = ,NS) were conducted to assess the
affects of verbal and motor interactions on
recall, Althoueh the level of recall was vety
low In the four-year=nld qroup {averages of
1,2, 1.6, and 2,90ut of 12 in the Control,

nodn
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Motar [magery, and Sentence conditiong
respectively), the performance or Sentence
38 was fownd to be sigmicantly greater than
&t 20 Jonrol 35 while the pertformance of
Motor Imagery 33 was aot, Inrelative terms
the Sentence and Control means are about ond
within-gro.p standard deviation apart, while
the Motor Imagery and Contro!l means are less
that one-quarter of a4 standard deviation apart,
In the seven-yeat-old grouy, compered to the
Control condition hoth Motor Imagery and
sentence astractions facilitated performance
(the means newa 1,7, 0.7, and 9,5 respec-
awvely), with the latter two representing about
A two standard Jdeviation tacrease over the
Facmer,

0 the Dasis of these Jata it appears
trat four-year-olds are able to utilize a
SENIENCe wenerition sirategy (to some ex-
tentd, bat not an imagaervy=1nd.cing motor

stratéqy, to improve their paired-associate
recall. On the other hand, seven-year-olds
benefit trom both types of strategy. Al-
though such conclusions appear valid for

the seven-vear-olds (where recall in the two
strategy conditions was respectable), they
appear less so for the four-year-olds (where
the overall level of recall was quite low).
Thus, in order to assess the generality of
these conclusions, a second experiment

was conducted with young children, utilizing
a shorter list and a recognition test procedure,
In so doing it was hoped that: (1) thy mean
performance level of these children would
increase, thereby revealing more clearly
any differential effects of strateqy; angd (2)
the data could then be directly related to
the earlier Wo!ff~Levin research which was.
also based on a recognition method of
testing.

00011
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Experiment 11

Method

Subjects

Two nirsery schools turaished 41 Ss for
the gecond exderiment, These children
rinqed 1 aae rom § years to 4 years, 1l
months, wits . mean vie of 1 vears, Subjects
were randomly assigned 1 equal numbers to

P

the four conditlc vs of the experiment.

Design and Matenals

Cigtht pates were “orm! from o pool of
T3 SLmLbac tD that Lol i sxoeriment |,
A3 12 LaDeriment I, tne con it1ans coaststed
527 mairal, sentence, and Motor Lnanery; the
snly differs s e was that 53 1nthae Motor
cmanery soaditon were 1ot reg .ested to thans
3 me names i tne tovs diriag taetr mani-
J.0at1003 therany more cinsely apoaroximating
L1shr Lotinas we nave Lsad orevionsivt. In
vidition, 1 Visioie Moror oondition (where
i3 anteraciions were not screened from
aewt s ine ded siace s knowa that
Cisihie ratar maArtonltinns Comorise 2
gomert o t1ziirnatsr 5o associanse fearning

1A 3.ty obler satidren lefane,

Ter, o Mo 17 L D S Levany, 17 2
WAiE, tein, S lonmganach, 1972, 13710
Tlagyterd oepiarseanco 1n i onardition would
apystle oendoaco cran trraae nd g o r=vear-

sl oare on cecbivioanalie et ent,
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however, the eight response toys were placed
1n an arrav on the table in front of §, One
stimulus toy at a time was presented and §
was required to pick out the appropriate
response toy, The selected toy was replaced
in the array each time, '

Results and Discussion

Consistent with the analysis of Experi-
mert [, Dunnett comparisons revealed that
the mean performance of §s in the Motor
Imagery condition (3.4 correct out of 8) was
not statistically different from that of Con-
trol $s (2.4), whereas the mean performance
of Sentence §s (4.2) was, And, as expected,
performance was most efficient in the Visible
Motor condition (5.4).

However, the most striking aspect ot the
results was the marked variability in the
Motor Imagery condition 52 =6.9) In
comparison to that of the other conditions
{average $¢ = 3,0) which, upon closer in-
spectinn, revealed distinct bimodality in
oerformance. Thus, although the mean
performance of Motor Imagery sunjects
suggests that the children did not profit
from the instructions given, it is clear that
e cannot conclude that this is true for all
for even most) subjects, We have, in the
oast, reqarded such variability and bimodality
1s arlditional evigence for a transitional period
11 the development »f a cognitive ability
le,q., serst & Tevin, 1977%); these motor
imowery data mimie perfectly our data for
~hildrea ahout two yeqrs older who are
reqred to generate anticipatory imacery
withont the benefit of concurrent (invisible)
mntar activity (oabtained, though not reported,
ny Nalfland Levin, 1972,
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General Discussion
tiow o thase Jata {12 1ato what we or sentence generation (see also McCabe
already know ahout the “levelooment of et al. . 1974). Yet even this latter strategy
cognitive srateqgles 1o cntldren? Qur pre- was r. * completely successful, in that the
vious research with {ive- throunh seven- absolute paired-associate performance of
yvear-olds nas tndicated that imaaery-inducing four-year-olds generating sentences was '
motor actt uy {acilitates paired-assoclate still quite low.,
learning wnea 1t is assessed dy a recoqnition A tentative concluslon might be that just
metncd of testing., The results of Lxperiment [ as subject-generated anticipatory imagery,
s.pport the clawn for the upper end of this as a facilitator of paired-asscociate learning,
age range even when s are tested by a seems to reach its lower limit at about seven
recall meithod. Four-vear-olds, however, or eight years of age, so too does imagery-
could not e‘fectively stiltze a motor-imagery inducing motor activity cease to be a
strateqy when asxed to recall (Experiment [}, facilitator at about three or four years of .
and could o so only with variable success age. Determining the components of this T
when asked 10 recognize (Experiment 1), the process which distinguish it from sentence i
prev/to.sly paired resoonse toys. That this production, or those which are responsive to 3
wAs not simoly Atriontacla to possible additional experimental inducements (including ’
med;iational doficiencies a children of this an cxploitation of individual differences), !
are 13 supoorted by the comparasle data of would appear to be a reasonable next step.
3s permitted elther visible motor mantpulations
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