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STATEMENT OF FOCUS

The Wisconsin Rescarch and Develosment Center for Cognitive Learnine
focuses on contributing to a better understanding of cognitive learning by
children and youth and to the improvement of related educational practices.

The strateyy for rescarch and develooment is comprehensive. It includes
basic resecarch to gencrate new knowledge about the conditions and processes :
of lcarning and about the processes of instruction, and the subscquent develop-
ment of research-basced instructional materials, many of which are designed for
use by teachers and others for use by students. These materials are tested and
refined in schoo! settings. Throughout these oncrations behavioral scientists,
curriculum experts, academic scholars, and school people interact, 1asurine
that the resu! s of Center activities are based soundly on knowledge of subject

Y matter and cognitive learning and that they are applied to the improvement of
educational practice.

This Technical Report is from the Rule lLearning Project in Program 1. Gen-
cral objectives of the Program are to generate new knowledge about concent:
learning and cognitive skills, to synthesize existing knotwicdge, and to develop
educational materials suggested by the vrior activities. This project focused
on rules or descriptions of logical operations used in solving simple problems,
with the long-range goal of relating a taxzonomy of general classes of rules-ana
their usc to similar analyses of other cognitive skills used in school learning.

’ /,'/m

T

Aruitoxt provided by Eic:




Aruitoxt provided by Eic:

CONTEKTS

List of Tables and Tigures
Abstract
1.  Introduction

1.  Method
- Subjects

Apparatus

Procedure
Trial 1
Trial 2
Trials 3-7
Trial 8 (P gbject only trial)
Trial 9 {N objcct only trial)

Test Session :
P-only Problem
N-only Problem
P+ N Problem
P + X Problem
X + N Problem
Prompted Trials

IIl. Results
IV. Discussion

References

Page
vi

vii

ot

NI eI N

3
-—

~)

1

v




Aruitoxt provided by Eic:

vi

Table

Ficure

LIST i< TABLES AND FIGURE

Percent Correct Responses on Test Trial of Termanal
Problem for All Test Conditions with Responses Tabulated
for Kindergarten and Tirst Grade Separately and Combined

Percent Correct Responses Tabulated by Grade and Problem
Number for Each Test Condition Separately and Combined

Percentages of Subjects Making Adequate and Inadequate
Fxplanations Following Correct or Incorrect Choices on the
Terminal Trial

Percent Correct Responses by Grade and Test Conditicn
(Test Trial of Terminal Froblem)

.

Page




ABSTRACT

PO mmnderaarien and 28 first-grade children were tested on two-choice
object discrimination vrohlems. A vrompt hoht indicated the positive {rewarded)
obyjject P on all training trials, and these were followed by a single nonyromote.l
test trial during which a new object X)) replaced etther P (N+N problems) or N
(P-X problems) or neither (P-N control wroblems). Two additional control prob-
lems assesscd verbal responses to the P and N objects alone. All Ss followed
the nrompt (i.e., displaced only P) and therefore noever directly observed the
nonreward value of N on nrompted trials. iowever, performance veas signifi-
cantly above chance on nonvromnted ¥ +N trials. Control conditions and verbal
reports permitted the conclusion that-the negative (nonrevearded) value of N had
bheen iaferred while respondina to P on vrompted trials . Replicating pvrevious
findings, the present results further susgost that stimulus novelty is not an
important factor in cuc-substitution procedures.
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A nrevious study by letcher and Garske
(1968) demonstrated that preschool and first-
grade children were able to achieve a signifi-
cant dearee of inferential learning about a
non-responded-to object on a two-choice
object discrimination task, LEssentially,
prompted training trials preceded test trials
on which either the positive (P) or negative

" {N) object was replaced by a new (X) object
(conditions X+N and P+X). During nrompted
trials Ss followed the prompt (i,c., displaced
only P) and therefore did not directly observe
the nonreward valuc of N. Above-chance per-
formance on X+:! trials indicated that Ss had
inferred the value of N while responding only
to P, However, an approach to novel objects
per se would also result in above-chance per-
formance on X+N trials. To cvaluate this pos-
sible novelty effect, the experimenters sub-
tracted performance on P+X trials from that on

PAruntext provided by eric [

-INTRODUCTION

control trials (P+N) during which no substitu-
tion took place. After reduction of performance
on X+N trials by this difference (which could
have been attributable to novelty), the nerform-
ance level on X+XN trials was still significantly
above chance, conscquently inferential avoid-
ance learning was assumod.’

The present study attempted to replicate the
above results, as well as to provide a further
control for stimulus novelty by cvaluating ro-
sponses to P and N objects alone, thus avoid-
ing the problem of a possibic novelty cffect
which might be inhcrent in the cuec-substitution

procedure, 1f performance on P-onlv trials is

similar to that on P+X trials, and if the same is
true of N-only and X+N, one might assume that
the two tasks (P or N alonc and paired with X
are equivalent, and that performance on X+N is
not an artifact of novelty 1n the cuc-substitution
procedure,




SUBJECTS

The 8s were 16 kindergarten (9 male, 7 fc~
male) and 28 first-grade (15 male, 13 female)
public school students. All S§s were test-naive,
having had no previous experience with Es,
apparatus, vrocedures, or stimuli, ;

The Ls werc three males and one female, all
of whom were familiar with the apparatus and
procedures prior to the beginning of testing.

APPARATUS

The test apparatus consisted of an adjustable-
height table on vshich a detachable stimulus dis-
nlay unit was mounted (sce Fletcher & Orr,
1967). The E was screened from §'s view by
a partition-like structure which served as the
basic framework: of the aisplay unit. At the top
front of this structure was a fluorescent light
which illuminated the stationary problem tray
when it was visible to §. Below this was a
onc-v.ay mirror which permitted E to observe S.
Mounted beneath the mirror were two independ-
ently opcrated curved screens (each a one
quarter lengthwise segment of a cylinder), the
front (outer) one transparent and the rear (inner)
onc opaque, which rotated on a pivot below the
midline of the structure. \When both screens
were in the forward (closced) nosition, the prob-
lem: tray was accessible to L from the rear.

With the onague screen rotated back, § could
view the trav, but could not touch the stimulus
ohjects because the transparent screen remained
closed; when the clear screen was opened, §
could displace an object.

The white acrylic problen; tray, which was
24" lone by 9" wide by 2 1,/2" high, had three
foodwells spaced 5" apart on its top surface.
Each well was centered on the midline and toward
the front of three "-wide channels. The {ront
surface of the tray was angled 15 degrees {rom
the horizontal and contained two 1* jeweled
amber prompt lights which were located dircctly

in front of the two outer foodwells,
)

1}
METHOD

_ baited.

Stimulus objects were multidimensional
"junk" (monscnse) objects which had heen ran-
domly constructed from variously colored and
shaped picces ol wood approximately 4" by
4", on which nondescript bits of metal, lcather,
plastic and wood had been glued or nailed.

PROCEDURE

Pretraining and testing were given in one
session approximately 25 minutes in length,

Trial |

The § was acquainted with the apparatus
and procedures, and was shown an object being
He was then allowed to displace both
objects in order to verify that the reward was
under only one of the two stimulus objects.

Trial 2

The opaque screen was withdrawn, and §
was asked to "Look at both objects." The
promot light was then lit, its significance ex-
nlained, and after a short interval (about 2
scconds) the clear screen was opened, The §
displaced one object and again was allowed to
confirm a correct response by displacing the N
object, or to confirm an crror by displacina P,

Trials 3.7

The same as the previous trial, except that
when the prompt was lit S was told that he would
no longer be permitted to displace both objects,
therefore he should only “Pick the object that
has the candy under it."

Trial 8 (P object only trial)

The P object was placed in the center chan-
nel, baited, the opaque screen withdrawn, and
S was asked "Is this the object that the candy
If S answered correctly ("Yes™),

was under ?"
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L verbally reinforced the response,  The trans-
parent screen was then withdrawn, and § was
nermitted to disolace the oiject and recaive
wis reward, If S responded incorrect!ly ("Nov),
Lanformed hin of his error and then allowad
hin: to displace the object to confirm his orror
Hut dici not allow him to take the reward, This
P-only trial was repeated until § answered
correctly.

Trial 9 (N object only trial)

The N objenst was placed in the center chan-
nel unhaited. E agamn asted, "Is this the ob-
ject that had the candy under it?" If § re-
sponded correctly (*No®), E verbally reinforced
the response, handed S a candy over the top of
the apparatus, and then allowed § to confinn
his verbal response, If S responded incorrectly
(*Yes"), [ told him of his ecrror and permitted
him to displace the object to confirm that it
had no candy. This N-only trial was repeated
until S had answered correctly. v

TEST SESSION

Testing immediately followed pretraining.
In all cases three prompted trials with both P
and N ovjects preceded a single test trial
There were five different types of test trials,
onc for cach of the follcwing problems.

P-only Problem

The same procedure as Trial 8 of pretraining,
cxcept that if S responded mcorrectly ("No™)
he was not allowed to displace the object to
confirm his error, '

N-only Problem

The same procedure as Trial 9 of pretraining,
excent that if S responded correctly (*No") he
was not pvermitted to displace the object to
confirm the truth of his responsec.

P + N Problem

The same two objects (P and N) from prompted
trials (sce procedure below) were presented, S
was allowed to displace one object, and retrieve
the reward if he responded correctly to the P
object.

P + X Problem

The N ohject was replaced with a randomly
chosen new object (XY, The S displaced ane
obhject and retrieved a reward if he correctiss
responded to .

X + N Problem

The P object was repnlaced with a randomly
chosen new object (X)), S displaced one obicot
and retrieved a reward if he correatly selectod &,

Prompted Trials

For the P-only + N-onlv conditions & verbal
response was required on the test trial, tor
the P+N, P+XN and X+-N conditions an instru-
mental response was regquired,

The procedure for the three prompted triais
was the same for all problems. The E randomly
sclected two new stimulus objects, arbitrarilby
designating one as vositive (P) and onc as nea-
ative (N). The opague screen was withdravmn,
and § was requested to " Look at both objects.”
Wben § had visually sanipled both objects the
prompt light was lit, and after about two scc-
onds the clear screen was opened., The S dis-
placed one object, retrieved a reward if cor-
rect, and then both screens were closed, |f
an incorrect response (displacing N) occurred
on a prompted trial, testing on that block of
trials was immediately discontinued, the next
block begun, and that block was repeated at the
end of the session using new stimulus objects,

The total test session comprised 5 blochks of
5 problems each, with each problem consisting

‘of three promnted trials followed by one un-

vrompted trial, The order of the five problems
within cach block was randomized for cach S
independently. On each of the last five prob-
lems in the last block of problems S was asked
why he had made his choice, Verbal and instru-
mental responses were recorded on previously
prepared data sheets, Rewards ("candies")
were sugar-coated cereals; noncorrection pro-
cedurcs were used on all trials, and rewarded
posgition was randomized. Throughout the ses-
sion E carried on light conversation with §, con-
sisting mostly of positive and negative verbal
reinforcements where approvriate, in order to
maintain (§'s) motivation, If S showed signs of
fatigue or wandering attention, he was c¢iven a
short break before testing continued.
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RESULTS

Comparisons in all cases will be of the per-
formance on the terminal fifth problem, with the
first four problems regarded as practice trials.
Table 1 contains the percentage of correct re-
sponses by grade and test conditions. The
normal approximation to the binomial distribu-
tion with a correction for discontinuity was
used for the subsequent analyses. Perform-

Table 1

Percent Correct Responsces on Test

ance on the X+N condition was not stgnificantly

above chance for cither rrade considered soun-
arately kindergarten: 2 = 1,25 10 - 0« (11
first grade: z = 1.32; .09 « 10! but perfor-
mancee for hoth hindercarten and {irst crade

1 . .
All reported probabtlity levels are nne-talied
arobabilities,

Trial of Terminal Problem for

All Test Conditions with Responses Tabulated for Kindergartoe:
and l'irst Grade Separately and Combined

Response Mode Tyve of Stimulus Object Combined
+(P) =(N)
Verbal (P-only) (N-only)
Kindergarten ' 8174 69 73.5
(N=16) ’
Instrumental (P+X) (X+N) (P-N\)
754 69 % 727 367
Combined 784 697
Verbal (P-only) (N-only)
967% 934 95 4
First Grade Instrumental (P+X) (X+N) (P+N)
(N=28) 75 % 61+ 705 754
Combinecd . 86 4 794
Verbal (P-only) (N-only)
914 844 889
Kindergarten
and First Grade Instrumental (P+X) (<+N) (P+N)
(N=44) 755 664 70 68~
Combinecd 835 754

R¥e)
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combined was signiflicantly above chance (7 =
1.906; p+ .023). Response to the P-X condi-
tion was significantly above chance ior both
mindergarten Ss (z =1.73; 2 < .05) and first
graders {z = 2.46; p < .01), as well as for
hoth ¢roups combined (z = 3.17; p < .001).
On the P+N condition rindergarten Ss did not
respond at a level significantly above chance
(z = 0.250; » <« .40), whereas the resulis for
first graders (z = 2.46; n = .0l) and for the
two grades combmed (z = 2,26; .01 < p - .05)
cdid reach significance.

Verbal response to the positive (P) object
alone was well above chance, whether kinder-
garten (z = 2.25; .01 < p<.02) and first grade
fz =4.73; p < ,001) Ss were considered sepa-
rately or together (z = 5.28; pv .001). A
sintilar evaluation of responsc to the negative
N) object showed that kindergarten Ss did not
respond at a level significantly above chance
(z=1.25; .10 < p< ,11), but that first graders
did (z = 1.38; p < .001). The two grades com-
bined were also well above chance (z = 4.37;
p< .00,

An examination of the overall results for all
conditions across grades follows (sec Figure 1).

(L=} L]
oL o]
1 1

o] [Ca]
[=2] ==}
]

Lo ]
~
1

Percent Correct Responses
[=1] [e)] ~ ~ ~
~N [+2) [l oo [~}
| ] T T 1

o
w
1

n

50 -
| | (Chance)
Kindergarten Grade 1
Figure 1. Percent correct responses by grade

and test condition (test trial of
terminal problem)
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Such an cxaminanon revealed a general tend-
ency for asirumental responses 1o be less
accuraie than veraal responses. - In addion,
there was ¢eaerally hitle difierence across
grades for mmstrumental tasks, with the ouceon-
tion of the very poor periarmance of xinder-
garten §s on the P+N control coadition. Ox
the cther hand, verba! response o0 both suasie
stimulus objocts P and N) showed improve-
ment across arades, vath {irst graders perfora:~
ing better on hoth :asks. Verbal performance
was gencrally above the fevel of norforizance
on the three instrumental tasts for both grades.
This ras not true only 1n the case where tinder-
garten Ss periornied at the same level on both
the N-only and N+N tasks. .

Within botl. grade levels, when verbal and
instrumental modes of response are combined
(sec Table 1), onerformance ig better on those
tasks involving a vreviously positive stunulus
object (P-only, P+X) than on those where a
vraviously negative (N-only, X+N) object is
v.esent. In addition, firs* craders responded
better on hoth types of tasks than did kinder-
garten Ss. When both grades are combined,
the same relative superiority of performance
holds for those tasks which retain a previously
positive stimulus object.

As stated above, the primary com»arisons
of concern are of terminal problem performance.
Thi difficulty with making such comparisons
across grades for the various test conditions
was_ that the performance of kindergarten $s on
the fifth problem for cach condition secemed not
to follow any consistent pattern in terms of
what they had donc on the first four problems.
For example, terminal performance wn the P+ N
problem was 56%, compared with an average
of 73.5% for Problems 1—-1., Conversely, P+x
terminal performance was 637, after an average
of 43.5% for the previous four problems. In-
deed, kindergarteners were quite variable
across all problems compared with {irst graders
(sce Table 2). When the average percent of
corrcct responsces across all test conditions is
calculated trial-by-trial (last column of Table
2), it may be seen that the within-condition
variability of kindergarten §s was such that

21t should be noted in speaking of "instrumental”

versus "verbal" responses that mode of response
is completely confounded with number of stimu-
lus objects; i.c., onc object occurred only in
the verbal response condition, and two objects
occurred only in the instrumental response con-
dition. \We therefore cannot be surc vhether
the differences which were found resulted from
the nature of the response or from the type of
stimulus situation.
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Table 2

Percent Correct Responses Tabulated by Grade and Probler:
Number {or Lach Test Coadition Separately and (Combined

AN

Test Condition

Problem No. P-onlv N-only PN P XN all Conditions
I 88 69 75 30 56 R
2 75 69 69 75 S0 69
khindergarten 3 9.1 63 75 69 31 b
i 88 81 75 63 31 o
5 81 69 56 75 0y 70
1 75 61 5 68 54 G2
2 68 75 79 - 0. 64 70
First Grade 3 71 S 71 61 v8 54 6i
4 86 71 86 75 34 74
5 96 93 75 75 6 80

there was essentially no improvenient from
Problem 1 to Problem 5 (68-70%, one reversal).
First graders did show a fairly regular increase
in performance (62-8U%, one revereal), indi-
cating an overall tendency to learn across the
five problems.

Comparing across grades (see Table 3 be-
low), one can see that first graders showed a
greater proficiency in providing verbalizations
of correct solutions than did kindergarteners for
all conditions cxcept P+N. Their superiority

Table 3

was most marked on the three conditions in-
volving the greatest change from the srompted
trials, i.c., P-only, N-only, and 5~N. Boih
grades found the solution of the N+N candition
the most difficult to verbaliz:, Only one S pre-
sented the unusual circumstance of coniing to an
incorrect solution while being able to explain the
preceding reward contingencies correcthy, In
general, Ss were able to resvond correctly with
much greater frequency than they were able o
provide an adequate verbalization of their solutions.

Percentages of Subjects Making adeguate and Inadeguate
Explanations Following Correct or Incorrect '
Choices on the Terminal Trial

Grade Verbalization Choice Test Condition
P N P+ N P+XN e N
Adequate Correct 12 13 38 25 6
Kindergart Adequate Incorrect 0 0 0 0 0
indergarten Inadequate® Correct 69 56 19 50 63
Inadequate? Incorrect 19 31 I4 25 31
Adecquate Correct 39 36 29 30 18
. . Adcquate Incorrect 0 0 0 0 -1
First Grade Inadequate®  Correct 57 57 16 39 16
Inadequate? Incorrect 4 7 25 25 32
Kind t 2dequate Correct 30 27 32 32 11
n gr%ar en Adcquate Incorrect 0 0 0 0 2
Fi tg ad Inadequate? Correct 61 57 36 43 52
irst Lrade Inadequate®  Incorrect 9 16 32 25 32

aThis category included cases where no explanation was provided.
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DISCUSSION

The aresent study attemated to rephicate
previous findings of inferential learnine 1n
voung children (Uletcher & Gare e, 1964), as
well as to control for and evaluate the sossible
confounding offects of stimulus novelly winch
piht result from the cue-substiiition sroce-
durr. The possihility of a dificre:tinl eficc:
of tash as a function of grade level «was alsc
investicated,

Inferential }earnm(: ~vas demonstrated 1h the
oresent study by the sigmificantly better thanr
chance ')cr.or.rr.n.*.ce of theo total croup of Ss on
the =+X condition. The cifect was not vers
strong, howover, since the iwo arades sena-
rately did not perforn sigaificantly anove
chance. The significarnce of the combined
serformance was further cualified by the fact
that the terminal sroblen cerformance of sin-
deraarien §s wwas not coasisteat with theiwr por-
formance on the {irst four zrobleris and involred
a suvdden increase of 25 ¢, Learnine on the =+
aroblem was clearly the woorezt of the five con-
ditions; 1.c., much less 18 learned 1nde
anout a nonrewwarded, non-responced-10 obhject
than 1s learnezg {rom dircc: DOrlenee wWith a
rovvarded, reapondad-to abject. I ts mossinle
that infereatial bzaming may have beon de-
gressed b a {actor um‘::u-- to the MN+«N condi-
tion. If the nature of the sromoting vrocedure
had caused € o attend almost exclusively to
the P object, desnite instructions to "lookh at
both,” thea he would trnd to find both sumulus
objects unfamiliar on the unpromoted S-N tnial.
In such a casc, N micht then be responded to
as the "more famihiar® of the two, 1ts vrevious
reward continzency cither havine never heen
ohserved, or only vaguely sercerved and then
forcotien.

':S in the

sresent st ;d-;.- oerformed at a level

monstrated in the
R p-\

consxstcntl; helow that de

Fletchier and Garshe study {or the
and X+ X cond:tions. Tiis performance differ-
ential may have resulted from seoveral differ-

ences hetweean the two studies. Firs: graders

"0

2 ie

in the previous studsy received one more jrob-
l.om ior cach test condition than either grade
did in the dresent study. Preschoolers re-
ceived the sanie number of vroblen.s vor con-
dition as 8s in the nresent study, bhut were
arven five orompiled trials per oronlc:::. More-
over, althouch nerformance was evaluated for
preschoolers on the {irst unprompted (test) trial,
theae recerved four imore nonpromoted test trials
oer oroblem, thus vrovidine additional fainmili-
arity with the dhifferent test conditions and their

cward contingencices. lad 8s in the present
study received more prompted trials per prob-
lens and “or more prohlems per test condition,
thelr performance nhight have reached the level
found 1n the srevious study. [n addition to
havine less "esperience” with the P+Y, PN,
antd N+N conditions, Ss in the present study
wrere tested on P-oaly and N-only, conditions
which were 1ot present in the other study.
traving to deal «with these additional tvoes of
asroblems mav have nlaced an additional strain
on the inform.ation-processing systems of these
~-oun¢ children.

A further difference between the two studies
winich surely was effective in producing per-
formance differences was the greater amount
of pretraining given to Ss in the Fletcher and
Garske study. Preschoolers were trained (to
a criterion of 7 of 8 correct) on identical gray
locks to establish the cue value of the promot.
Then both they and first graders wele given
pretraining on unoromptied two-choice object
discrimination problems. Since all the pre-
training in the present study involved srompted
trials, we cannot be sure what S was respond-
1ng to on test trials swhen the promot light was
off. It could be that, lacking anv pretraining
which would establish the continuance of the
reward contingencies which obtained on prompted
trials, Ss may have interpreted the absence of
the prompot light as denoting a chanagc in reward
contingencies. This would be particularly likely
if S were responding to the total stimulus complesx.

7




Reguiring Ss to state how they had gone
about maning their choices on the final prob-
lem for each test condition revealad that cor-
roct chioices often wore made without a corres-
voading ability to verbalize the conceptual
zasts for such responses. There is, of course,
the problem of how the verbalization relates to
aciual performance. At the age level studied,
1t is not a safe assumption that there need bhe
a direct or consistent relation between the two.
Lven the best verbalizations of the X+N nroh-
lem solution were seldom obtained withou
some occassional "prohing" suggesting that
although the basis for solutions 1s vresent, it
1s not castly or spontancously converted into
an appropriate verbalization.

Performance on the terminal problem did not
show any clear effect of grade (which might be
cxpected) such as a uniform superiority of first
¢rade on all tasks, or an interaction of problem
tvoe with grade level., This lack of consistent
differences was apparently largely the result
of the erratic performance of kindergarten Ss,
who were extremely veriable within test condi-
tions (oroblem types). Their performance on
the terminal P+N problem represented an cx-
treme drop (17.53%) from that obtained on the
previous four problems to a point where their
terniinal P+N performance was 197 below that
on the last P+X trial. At the same time, kinder-
carten N+N performance jumped 337 from the
awverage of the first four problems so that they
were actually performina 574 better than first
araders, who had averaged 564 on Problems
1 =1 and had never performed lower than 547
on any wroblem. These sudden fluctuations
might conceivably be due to chance factors,
since only sixteen (16) kindergarten Ss were
tested., A trial-by-trial analysis of percent
correct response by grade (collapsing across
the five test conditions) revealed that, while
first graders showed a relatively steady im-
provement over problenis, kindergarieners cvi-
denced no regular tendency to perform more
correctly over the 5 nroblems

If the terminal problem performance of first
araders is considered by itself, there is an
ordering of vroficiency across problem types:
t-only>N-only>P+X = P+N>X+N., Single-object,
verbal response tasis resulted in better per-
formance than two-ohject, instrumental re-
sponse tasks. Since mode of response and
number of stirwulus objects are completely
confounded, little can be said about causality.
Although within both modes tasks involving
positive stimulus objccts appear to result in
better performance than those involving nega-
tive objects, this cemparison 1s probably not
wvery meaningful, since it will subsequently be
shown that the N-only and 5+N problems may
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not be equivalent, apart {rom coastderations
of mode of responsce and aumber of siiniulus
objects.

[he P-only and ~=-only conditions wore
atiempts to control for the possible eifect of
stimulus novelity which might result from the
ustal cue-substitution vrocedure enployad 1n
the P=N and X+XN condittons. [ was hoped
“that thes» conditions might vrovide a hase
level of response to the P and N objects
acainst which any differences 1 performance
on the P+ and Y+N conditions resuliing irom
the nossible tendency to anproach a neww ob-
ject could be evaluated. Unfortunately, they
did not drove to be wholly unambicuous and
successful controls, In addition to introduc-
ing the verbal response factor (swhich mavw be
a vdroblem in itself at the age level tested), it
vas theorctically possible for Ss to solve hoth
droblems without ever having attended to the
N-object, i.c., without emnloving Icrical in-
ference. Tor example, § could ans. “No,
thai's not the one the candy was undes 2=
ferring to the N-object) merely by rec  «izing
that it was not the positive, rewarded object
which he had encoded, rather than by remem-
bering that N was nonrewarded when paired
with P, In addition, if "two objects” ts a
more comnlex stimulus situation than "one
object, " P-only and N-only are not ccuated
with P+X and X+N on this basis,

As in the P'letcher and Garsiie study, sub-
jects' comments and cxplanations once again
orovided no evidence for response 1o the novel
object per se; e.g., Ss never said, "I picred
that one because it was new. " Moreover, the
lack of difference between P+ and P+ per-
formance is further evidence against a nossi-
ble "stimulus novelty effect, " which would
aredict (P+=XN)-(P+X). In gencral, then, the
oresent study appears to reinforce the results
of the previous one, in that children in the
ace range of 3=6 vears demonstrate a statisti-
cally significant ability to learn inferentially
about the reward value of the noarewarderd ob-
ject while responding oaly to the rewarded ob-
ject, and that such a tendency is not seriously
affected by the presence of novel stimulus ob-
jects involved in the cue-substitution vroce-
dure. It therefore scems safe to conclude, as
did Fletcher and Garske, that the three-task
desien (P+XN, P+X, ¥+N) is an adeguate mothod
for assessing the occurrence of simple infer-
ential learninc.

It would seem desirable for future investi-
¢ators to hHe certain that their subjects receive
sufficient pretraining on both promnted and
ungrompted trials so that the cue value of the
orompt, and the continuance of reward coatin-
gencies in its absence, are both well established
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before actual test trials hegin. In this way,
the possibility of trial-and-crror hechavior
(such as mavy have occurred with kindergar-
ten Ss an the oresent swudy) i the absence
of the nromwpt can be avoided. On the evi-
dence of this and the orevious study, it
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also apoears that more than five problems
nor test condition will bHe nocessary
stronc evidence of interential learmine s
to be obtamad from subjects o the aee
range studied on discrimination tasis of
the tvne cmploved,
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