ED 073 847

AUTHCR
TITLE

INSTITUTION
SFONS AGENCY
PUE LATE

NCTE
AVAIIABLE FROM

ECRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT

PS 006 385

o et

Walls, Richa;é%f-; Rude, Stanley H. :
Exploration and Learning-to-Learn in Disadvaniaged
Preschoolers. i

West Virginia Univ., Morgantown. Dept. of Educational
Psychology. -
Social and Rehabilitation Service (DHEW), Washirngton,
D.C.. B

15 Aug 72 LA
16ép. _

Richard T. Walls, Educational Psychology, 806 F.T.,
West Virginia University, Morgantown, West Virginia
26506 .

*

MF-$0.65 HC-$3.29 ‘
Cognitive Development; Compensatory Education
Programs; *Disadvantaged Youth; #*Discrimination
Learning; *Learning Motivation; #*Preschool Education;
Research Methodology; *Stimulus Behavior; Technical
Reports; Transfer of Training

*¥Project Head Start

The study assessed contributions of different novelty

pairings and reward types to exploration behavior across three
successive discrimination learning problems in a 3 x 2 x 3 mixed
design. After learning a simple two choice discrimination problem,
Headstart subjects responded to six double reward trials and six
extinction trials. A learning-to-learrn effect occurred with regard to
both problem solution and decision time. Epistemic curiosity was
evident across problems to the extent that children would explore a
novel object even after learning that the familiar object was _
~associated with reward. Reward type did not affect response selection
but did increase response latency on initial double reward trials.
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Exploration and Learning=to-Learn
in DisadvantagedAPreszhao1ersl
Richard T. Walis? and Stanley H. Rude
West Virginia University
Abstract

The study assessed contributions of different novelty pairings
and reward types to exploration behavior across three successive

discrimination 1earn1ng problems in a3 x 2 X 3 mixed design.

'X

A*ter Tearning a sim le two choice discrimination problem, Headstart
subgects re;panded to six double reward trials and six extinction
trials., Arieafning-t;-Iaarn effect occurred with reqard to both
problem solution and decision time. Epistemic cur1us1ty was -
evident across prnb]ems to the exgent that children would explore
a novel object even after 1earning that the familiar abje;i was
associated withk reward. Reward type did not affect response selec-

tion but did increase response latency on initial double reward trials.



it

[~
.
(=]
| I
|
o
—

fﬂ )
gqé@

Exploration and Learning-to-Learn

in Disadvantaged Pres¢hoa1er51

Richard T. Walls? and Stanley H. Rude

West Virginia University

Specific and diversive exploration appear to relate, at least
in part, to novel cues or change in the stimulus environment
(Berlyne, ]960§ Montgomery, 1953). The occurrence of seiectiﬁe_
orienting responses in the presence of such novel cues has often
been :termed curiosity. Day'and'Berlyne (19?1) have described curi-
osity as, "the state of a person, who has been arcused by a stim-
ulus environiment which induces a high level of uncertainty and who
engages in exploration in Qrdeﬁ to ga1n information and reduée
arousal." This condition of arousal, or high drive, has been as-
sumed to be induced by concepiual confiict'asiribed to collative
properties of external stimulus patterns, such as, novelty, sur-
pris%ngness, incongruity, or péwer to induce subjective uncer-

t%intx§(8er1yne & Frommer, 1966) Further, collative properties

n assumed to be dependent upon the comparison or collation

Ffatrent e?emEﬁtS'frDm‘present and previous stimulus fields,
Theii'two major dependgnt measures in such exper1ments are the
choices nubgects make betwpen stimuli and the amount or direction

of Fixat1an on one, Father *han anather. stimuius However,




investigation has gone beyond simple orienting responses to varying
stimulus complexity. Novelty, for example, ﬁas been related to:
manifest anxiety and physiological arousal (Haygood, 1962); creativity
-(Hauston & Mednick ., 1963); developmental and intellectual character-
-istics (Pielstick & wnadruff 1964); imaginative productions (Maddi,
Charles, Maddi & Smith, 1952)9 and, chiidren s preferences (Mendel,
1965). Charlesworth (1964) reports that a surprising event, con-
gruent with the general parameters expected by the subject, may pro-
~ mote and maintain curiosity behavior more effectively than novel
events, for which his expectations are imprecise. In a simple tﬁcs
choice color diécviminatiaﬁ=task, Greene (}954) found that preschool
children tendgd'to select a novel stimulus rather than a previously
rewarded or nonrewarded stimulus. However, the children were not
taken to a 1earn1ng criterion before bE1ng given such chﬁices

Harlow (1949) has suggested that the organism's histﬂﬁy of
learnlng sets should be considered in exp?anatian of “perceptuaT ée;
lection." Such a gradual 1earning history is able to account con-
vincingly for cognitive phenomena‘Fa?merTy considered properties of
the innate araanization of the individual. Variéas investigatars
have examined human eff1c1ency in 1earn1ngﬁtoglearn simple discrima
inat1ons (Kaufman & Gardner. 1959 ‘Shepard, 1957), paired assnciate
1ists (Duncan, 1964; Keppel & Postman, 1956), and -concept attainment
| (Di Vesta & walls, 1968 Saravo & Kolodny, 1959)

The present experiment was designed to investigate the effects ¢f

- these variables on-the selection decisions of &1sadvantagedrpres




* school children. In particular, the purpose was to determine the
nature of exploratory activity in the two-choice discrimination para-
dign for which a learning criterion is attained prior to introduction
of a novel stimulus, Further, how does repeated problem exposure and
solution effect epistemic behavior? It was assumed that there would
be a tendency to explore novel stimuli replaeing formerly nonrewarded
5ti5§1i énd, to a greater extent, those replacing formerly rewarded
stimu11. Different reward fypes were 1ncgrporated,iqto the procedure
to approximate an eiementlgf diversive as opposed to the specific ,
expToration.stimu1i.g While it is feasible that these novel rewérd ’
types would increase %he exploration for those stimuli with which
they are associated, g}ediction in the absence of prior evideﬁce is
difficult; it is unlikely that they would be as powerful in dirécting!
exploratory activity as the discriminative cues of specific curiosity

for the stimuli themselves,

Method
 Subjects
The subjects were 60 prescﬁégl chi1drén (33 males and 27 females)
‘emrolled in the full year Headstart éregram_ These children were
accepted into the program of a single semi-rural county in West Vir-

- ment criteria. Fewer than fiverpeféeﬁt:af'the subjects were Negro.

- The overall design congisted of the two factors ﬁith three similar

problems. - There wererthrge:yabiatipng in the 5t1mu1useCovér condition,




In one variation, (a) a novel cover replaced the previcusly %ewarded
cover; in another, (b) a novel cover replaced the érevigus?y nonre-
warded cover; in the third varfation, (c) no novel cover was intro-
duced. There were two treatments in the Reward=Type cqndit%on; In
the first, (a) novel rewards (trinkets) replaced familiar rewards
(marbles); in the second, (b) reward-type was unchanged., Each sub-
Jject was tested Separately 6n three successive probiems, differing
6n1y in that the stimulus covers were different for each problem
(cups, cans, or boxes). The fcrmaf was thus a 3 x 2 x 3 mixed design
with~tWQ between_subjects factors and one within sﬁbjects factor.
‘The 60 subjecfs were assigned to the six treatﬁent conditions by
reference to a table of random numbers, with the restriction that

assignment was balanced (n=10) over cells.

Apparatus and Materials

,Tﬁe apparatus was basicaily a largz weadén}box (28 in. long x
13 in. wide x 23 in. high) constructed for the experiment. The
bottom of the box was 18 in, from the floor. AThe top half of the
apparétus was the expérimenter's.storage sheif and waé obscured from
the;subject's view, The.bottom half was open, front and baekP andi
resembled a puppeﬁésh@w theatre. The experimenter controlled a
curtain that blocked the subject's view between trials. The two
shallow reward dishes (2 in. in diametér)'weré”]agatgd on the ap-
'proximafé“mfﬂ?fne of the floor of the.apﬁarétus and were separated
. by 10 in. from center to center. o

- For each of the stimulus covers, three distinguishable attri-

butes were avai1abTEwtg<faci11tate discrimination. For example,




each cup differed from all other cups in size, shape, and color. There
were eight cups of the common coffee or household types, eight boxes

of approximately the same size as the cups with various product ‘
labels and pictures, and eight cans of similar sizes with the labels

intact.

- Procedure

After initial instructions, the experimenter sat caposite the
subject at the apparatus. The experimenter's head and torso were
not visible to the subject during ‘the remainder of the experiment.

The subject was instructed to look for a prize under one of the two

- stimulus covers ("cups", "cans", or “"boxes"). All subjects first -

learned a two-choice discrimination to a criterion of five errorless
trials, e.g., cup 1 (rewarded) versus cup 2 (nonrewarded). The
experimenter closed the curtaiﬁ before placing a marble in the reward
dish and covering both dishes on each trial. Care was taken to

avold audible cues. The position of the covers as well as the order
of the three problems was randomly determined.

Following attainment of discrimination cr1ter{@n on each prob-

lem, and with no further instructions or interruption of the procedure,

six dQQbTEsreward;andksix extinction trials weré presented, It was
during thesé'lz'triais that'the experimental treatments were in effect,
For- examp]e 4in the Stimuius Cover cnnd1t1cn variatian—ﬁa novel cover

replaced the prev1ou51y nonrewarded cover--a subgect S six double-

" peward tr1aTs for the cup prnb1em wou1d be the following: {a) cup 1
versus cup 3 (b) :up | versus cup 4 (c) cup 1 varsus cup 5, (d)

~~-'cup 1 versus cup 6 (e) cup 1 versus cup 7, and (f) cup 1 versus




cup 8. Thelpresentation (right-left) of the stimulus covers was
again random. There was a reward under each cover in the double-
reward trials. :

These were followed by six extinction trials in which no ree
wards were present. The extihctian trials had the same right-left
presentatisns and eaver pairings as the s1x double=reward trials,

The rewards used in the discrimination learning problems were
multicolor marbles. Marbles continued to be the prize in double-
reward trials for one half the subjects (Reward-Typenunchanged).
For the remainder of the subjects, (Reward-Type navei) small trin-
kets (e.g., rings, plastic insects, etc.) provided different refn-

forcing stimuli on each double~reward trial.

Resu1t5

The subjeéts responses on each trial were recorded. The
d1scr1minat1an Tearning data were analyzed by overall Stimulus-
Cover x Reward—Type X Prab]ems (3 X 2 x 3) mixed analyses of vari-
ance for tEiaﬁs and for errors to criteriéni Repeated Problems
yielded a significant effect for both trials (F 2/108 = 5,48,
| p <.01) and errors (£ 2/108 = 7.16, p <.01). As would be expected
on the basis of the random assignment of subjects to both Stim-
'—ﬁTusaCaverrand Reward-Tyﬁe cenditfan%,‘ng*atheﬁasignificant maiﬁ
effects or.. 1nteractigns (p >, DE) accurred at this juncture. Tﬁe
means for trials and errors to criter1ar indicate a 1earn1ng effeet |

across the three prcb1ems.'

* In order to determine the relative ease in making a decision




regarding double-reward aﬁd extinction choices, the experimenter used
a stop watch to record the time between the opening of the chtain and
the subject's response. Using number of seconds as the dependent -
measure, a 3 x 2 x 3 x 2 mixed analysis of variance crossed Stimulus-
Cover and Reward-Type (between subjects) with Problems and Trials in
bioeks of three (within subjeess): The results of this analysis -
yielded significant effects due to St1mu'lus Cover (F 2/54 = 21,83,

p <.01), Problems (F 2/270 = 6,07, p <.01), and Trials (F 1/270 =
27.55, p <.01). Additionally, there. was a signiﬂcaﬁt_Stimu1us—Caver
x Problem interaction (F 4/270 = 7.29, p <.01), a Problems x Trials
interaction (F 2/270 = 4,62, p <.01), and a Reward-Type x Problems

x Trials interactian (F 2/270 = 3.38, p <.05). A similar analysis of
var'iam:e for extinction trials _yie'lded significant main effects due

9.70, p <.01), Problems (F 2/270 = 3.80,

n

to Stimulus Cover (F 2/54
p <05), and Trials (F 17270 = 41.27, p <, D]) Other main effects and
The frequency of choices across the six double=reward énd six

extinction trials are pféSen’éed in Table 1. Four cell chi-square
analyses (df‘—1) camparing apprapr1ate rewar'ded cover, nanrewarded ’
cnver, and nave’i caver condi tions yie’lded the following Findings f‘ar‘
deutﬂe reward trials. In doub'le rewar-d tr'laTS. subjects se'!ected the.-

when the p&iring was w1th the prev1aus1y rewarded :nver-'ing (x"-‘

62 E <01 *ch‘ prab!em 1-choice 1* xz 13 33, 5 <.D'I for prob1em 2-




choice 1; X2 = 7.03, p <.01 for problem 3-choice 1t _;5_2 = 66,45,

P <.01 for problem 1-all choices combined; i? = 61.53, p <.01 for
problem 2-all choices combined; and 5? = 37;05, p <.01 for problem
S—aT?lchaices combined. These findings support the major hypothesis
that there is a tendency to select a novel stimulus instead of the
reward associated stimulus.

‘ It should then hold that téezsubjéct selncts the novel cover
when 1t replaces the previously rewarded stimulus, This was indeed the
case (X2.= 7. 62 p <.01 for problem 1=~ chnice 1: Xz = 3,96, p <.05 for
probiem 2-choice 1; ; = 10.99, p <.01 for probiem 3-choice 1;

(3 17.05, p <.01 for problem 1-all choices combined; Xz = 24,30,
E!<.01 for problem 2-al1 choices combined ; and|§% = 43,20, p <.01 for
problem 3-all choices combined). - Comparison was with the control con-
ditién in the abave chi-square analyses.

Similar chi-square analyses for extinction tr1aTs y1e1ded simi=
lar findings, However, as would be expected, response switching during
extinction reduced these effects somewhat,

Partitioning the data to assess the possible effect of Reward-
~ Type, appropriate four cell éhiasquafevana1yses indicated no system-
atic effect. That is, there was littie indication that Reward-Type
was a significant detEfminant of response selection in éither,dgubTe!
reward ar—éxtinétinnLtriaisi The reader wili;'however, reca11 an
intE?acti@n”@f,ReWardsTyéé_with Problems and Triajs when time to
“decision was thé depehdent measure, Subjects took mDPE'fime to decide
when cnnfranted W1th new rewards . (trinkets) on the First few deuble- L

reward tria]s of probiem 1 By the secand b1ask QF three tr1a1s of

: 5  the daub]e=reward and on subsequent prcb1ems their response times




were similar to subjects receiving marbles throughout.

Discussion
In this study, the eFfects of exploration coﬁditions and reward
types were 1nvest1gated as they relate to nonspecific transfer. Manip-
ulation of st1mu1usrgcvers for the rewards in the two-choice discrim-
ination paradign was found to aFFecf selection performance across the

three problems for both double-reward and extinﬁtiun trials. The type

increase the time required to make a response on the initial double
reward trials éf the first prabTeﬁ. ‘

There was a learning effect across problems evidenced by a de-
crease in trials and errors to solution. This is, of course, to Be,
expected when stimuli and responses are members of the same concept
class (Bourne, 1970; Osgcod, 1949). The cans, boxes, and cups of the
present investigation apparently provided sufficiently similar effec-
tive stimuli to facilitate positive transfer (Securro & Walls, 1971).
The learning set was also evident across problems and blocks of trials
with respect to response iatency‘; That is, decision time decreased
for double-reward and extinction trials within and across problems.
This reduction was, however, differential for the Stimﬁius!CoVer
treatments. As expected, control subjects required 1east time to
dec1de dur1ng dnub]e-reward and extinction trials (X = 3.9, X = 4.9
seconds respective1y), the novel cover replaced previausiy nonre-

warded cover treatment requ1red most time (X = 6.5, X = 7.3 seconds

pe:t1ve1y), w1th the ncvel cover replaced previously rewarded
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cover treatment requiring an intermediate amount of decisipn timé
(X = 5.5, X = 6.3 seconds respect1ve1y) |

The added decision difficulty associated with the novel stimulus
event was reflected in the choices as well. ‘Berlyne and Frommer
(1966) propose that novel or surprising items aresse curiosity since
more questions are asked about such items, While young c;hﬂdren ask
few questians, such a lack of quest1on1ng is probably related more to
Tack of verbal skills' than to perceptual or ep15tem1c curiesity.

The disadvahtaged pFESﬂhagl children of the praéent study did demon-
strate interest in exploring a specific stimulus object. They did
50 even when the familiar reward asscciatedpstﬁmuius-was preseht;
Further, evidence of diversive, epistemic processes operating may be
inferred from the response latency data. | ' '

The subject apparently learns, not only a general solution rule’
associated with the two-choice paradign (Har]aw, 1949, Walls & Smith,
1970) but also a generaiized expectancy regarding the utility of.
exp]grat1an behav1nrs. While the mechanized presentation of simp1é
prerequ151fe prab]ems is-often canstrued as gu1ding the student to
des1red sojution (Eagne, 1965), the puss1bi11t1es for teaching the

heur1st1c5 of discovery (Bruner. 1966) and explaratiﬁn shcu1d not be

discounted,
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