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In this study, 48 third-grade children learned a
successive, two-choice discrimination under one of three conditions:
(1) immediate reinforcement (IM) , (2) 10-second empty delay (ED) , and

(3) 10-second delay with the discriminative stimuli in view of S
(FD). The performances of groups IM and FD were only marginally
different, and were both superior to that of group ED. The reversal
performances of the three groups did not differ significantly.
Average latencies were significantly longer in groups FD and ED than
in IM. It was condluded that in group FD a sct to observe stimuli was
established during delay which generalized to the preresponse
interval and facilitated performance. (Author)
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OBSERVING BEHAVIOR AND CHILDREN'S DISCRIMINATION LEARNING

Sondra Blevins Goldstein and Alexander W. Siegel

University of Pittsburgh

Abstract

Forty-eight third-grade children learned a successive, two-

choice discrimination under one of three conditions: immediate rein-

forcement (IM), 10-second empty delay (ED), and 10-second delay with

the discriminative stimuli in view of S (FD). The performances of

group IM and FD were only marginally different, and were both superior

to that of group ED. The reversal performances of the three groups

did not differ significantly. Average latencies were significantly

longer in groups FD and ED than in IM. It was concluded that in

group FD a set to observe stimuli was established during delay which

generalized to the preresponse interval and facilitated performance.



OBSERVING BEHAVIOR AND CHILDREN'S DISCRIMINATION LEARNING

Sondra Blevins Goldstein and Alexander W. Siegel

University of Pittsburgh

1

Recently, the role of observing responses in children's dis-

crimination learning has been given considerable theoretical consid-

eration. Descriptions of children's discrimination learning and

concept formation (Wright, 19; Cantor, 1965; Trabasso & Bower, 1968)

have emphasized the importance of discrimination of cue or dimensional

relevance for both learning and transfer. Together with verbal medi-

ating responses, dimensionally selective observing responses (ORs)

and perceptual mediating responses have been proposed as subsidiary

response systems that facilitate discrimination performance by en-

hancing the salience of relevant stimulus cues (Kendler & Kendler,

1962; Zeaman & House, 1963).

Tighe Tighe (1966) categorize mediation theories of discrim-

inition learning as "subtractive" when the theories assume that the

mediating response functions as a selective mechanism which subtracts

irrelevant stimuli from total stimulation. The label for the mecha-

nism varies from theorist to theorist; for example: Observing re-

sponse (Wyckoff, 1952; Wright & Smothergill, 1967), the isolation of

relevant stimulus dimensions (Sutherland, 1959), and the relative

strength of observing versus instrumental responses (Zeaman & House,
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1963; Lovejoy, 1966). But whatever the terminology, these interpro-

tations are in essential agreement that the function of (perceptual)

mediating responses is to increase the probability that only the rele-

vant stimuli within the discrimination task will control the response.

Previous studies have found that ORs can be induced in differ-

ent ways, resulting in increased performance. OR induced by pre-

training experience (Wright t Daehler, 1966) increased the probability

of observing the relevant stimuli in the discrimination, and thus

facilitated oddity problem performance. When ORs were elicited by

stimulus availability during a delay of reinforcement period in a

simultaneous, two-choice discrimination task, the delay did not pro-

duce the usual decrement in performance (Wright and Smothergill, 1967).

Wright and Smothergill (1967) attributed the facilitation in

the performance of the stimulus-available delay groups to the gener-

alization of ORs, elicited during delay, to the preresponse interval

on the next trial. Delay group Ss who made extensive comparisons of

the stimuli prior to choosing had less difficulty differentiating

them and reached criterion sooner.

To measure ORs, Wright & Smothergill (1967) used a S- operated

lever which brought either stimulus (but not both at once) into focus.

The number of lever movements during the preresponse intervals for

all Ss, and during the delay period for stimulus-available delay Ss,

constituted the OR data. Only the stimulus-available delay groups
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received reinforcement directly following manipulation of the lever

during the delay period. Thus, it is possible that manipulating the

lever became a stronger instrumental response for these delay groups.

One might argue that it was not the ORs of stimulus-available delay

groups, but rather their instrumental lever response which general-

ized to the preresponse interval. The superior performance of the

stimulus-available delay groups might have been simply the result

of additional exposure to stimuli, per se, during delay, providing

opportunities for Ss to compare stimuli, and preventing competing

responses during delay.

The present study investigated the effects on performance of

stimulus exposure during the delay of reinforcement period. The

study was designed to determine whether stimulus availability during

delay would (a) facilitate performance in a standard successive, two-

choice discrimination task, (b) result in a generalization of ORs to

the preresponse interval as measured by longer average latencies,

and (c) facilitate reversal performance by increasing the probability

of attending to relevant stimulus cues on the initial reversal trials

(Lovejoy, 1960).

Method

Subjects and design. The Ss were fifty-seven third-grade

children from middle-class backtrounds. The average age of the Ss

was 8.9 years (S.D. = 0.4 years). The average I.Q. of the Ss as
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measured by the Detroit Intelligence Test (a group test) was 120.0

(S.D. a 12.1). Nine Ss who failed to reach criterion on the initial

learning task (8 in group ED, 1 in group FD) were eliminated from

the final sample in an attempt to obtain 16 "learners" in each group.

The final sample consisted of 48 children, with 16 Ss (8 boys and 8

girls) in each of three conditions: immediate reinforcement (IM),

empty delay (ED), and filled delay (FD). Group IM received a marble

reinforcer immediately after making a correct response to a discrim-

inative stimulus. Group ED received the same reinforcement after a

10-second delay during which the discriminative stimuli were absent

from the S's view. Group FD received reinforcement after a 10-second

delay during which the stimulus presented on a given trial remained

in view in front of the S. A 1/2-second buzzer was used to indicate

Fn incorrect response for all Ss after the delay interval appropriate

for each condition.

Apparatus and stimuli: The apparatus consisted of a stimulus

display and response console placed on a table at a height comfort-

able for S. S responded by depressing one of two black buttons (one

inch in diameter) spaced 10 inches apart and 5 inches from the front

edge of a 20-x 20-inch sloping panel. This panel was mounted on a

20-inch wide plywood frame, 4 1/2 inches high at the front edge, and

8 1/2 inches high at the back edge. Attached to the top of the slo-

ping panel was 20-x 20-inch vertical panel. Centrally located in

4
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this panel was a 6-x 5-inch rectangular opening behind which was

mounted a piece of flash-white glass that served as the stimulus-

display screen, . The stimulus pictures (2-x 2-inch black and white

slides) were presented by rear projection onto the screen by a Kodak

Carousel projector.

Reinforcers (marbles) were dispensed automatically through a

chute into an aluminun box attached to the bottom front edge of the

console panel. The childron could later exchange the marbles for a

small prize such as a coin purse, or F.odel planes and cars. Pressing

either response button activated a timer preset for the appropriate

response-reinforcement interval (0 or 10 seconds). Time sequencing,

projector control, and reinforcer delivery were controlled by pro-

grammed automatic switching equipment. Responses, indicated by sig-

nal lights at the rear of the apparatus, were recorded by E. Laten-

cies for all responses (time between presentation of the stimulus

slide and the S's button press) were obtained from a reset timer and

recorded by E.

Two stimuli (a circle and a square) were used as the discrim-

inative stimuli for warm-up. Two similar geometric figures from tha

Raven's Progressive Matrices Test were used as the discriminative

stimuli for the training and reversal phases. One figure was a black

square with four lines extending outward from the corners and four

lines extending outward from the midpoints of the sides. The other

5
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figure was a black diamond with an area equal to the square. Four

straight lines extended outward at right angles from the midpoints

of the sides of the diamond. The line extensions from the ccraers

of the square and the midpoints of the diamond sides were equal in

length to one square or diamond side. The line extensions from the

midpoints of the square sides were half the length of the square

sides.

Procedure. The E seated the S in front of the apparatus and

began the warm-up series which consisted of a demonstration and

explanation of the response buttons, stimuli, reinforcing event, and

marble receptacle. The S was told that he would have to start by

guessing, but that the correct button would always get him a marble,

and that if he earned enough marbles he could exchange them for a

prize. In the warm-up phase, the stimuli were presented randomly

until the S had four consecutive correct responses. All Ss had the

same delay condition in warm-up (0 or 10 seconds) as in the training

and reversal phases.

At the beginning of training a resume of instructions was

given to all Ss. For half the Ss in each condition, one of the two

discriminative stimuli was arbitrarily assigned as correct. A ran-

dom order of slides was used in all phases with the restriction

that no stimulus appeared more than twice in a row.
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The criterion for all Ss during training and reversal was 9

out of 10 consecutive correct responses. If the criterion was not

met in 80 trials, training was discontinued. Immediately after cri-

terion was met, reversal trials were begun. If Ss did not meet cri-

terion in 30 trials, reversal trials were discontinued.

Results

All learning measures--trials to criterion on the initial dis-

crimination, trials to reversal, and latencies--were subjected to

3 (Condition) X 2 (Sex) analyses of variance.

Discrimination trials. The mean number of trials to criterion

on the initial discrimination for each Condition X Sex subgroup is

presented in Table 1. The significant main effect of Condition (F =

Insert Table 1 about here

8.64, df = 2/42, 2<.01) indicated that group ED took significantly

more trials to reach criterion (50.06) than did either group FD

(28.56) or group IM (21.37) (t = 2.46, df = 30, v.05), whereas the

difference between groups IM and FD was only marginally significant

(t = 2.04, df se 30, .05<r!.10). Although the main effect of Sex was

not significant, the significant Condition X Sex interaction (F =

3.72, df = 2/42. 2c.05) indicated that whereas in group ED, boys took

more trials to learn than did girls, and in group FD girls took more

7



8

Goldstein

trials to learn than did boys, in neither case was this difference

significant (t 1.96, df = 14, .05<2<.10). While the performance

of boys in groups IM and FD was significantly superior to that of

boys in group ED (t : 4.01, df = 14, p!.01), the performance of girls

in the three experimental groups did not differ significantly (t

1.58, df me 14, 2>.10). While all Ss in groups IM and FD reached cri-

terion, four Ss in group ED failed to reach the criterion of 9 out

of 10 consecutive correct responses in the maximum possible 80 trials.

The four Ss in group ED who did not meet criterion were not given

reversal training. Although an analysis of variance with number of

correct responses in five-trial blocks as the repeated measure was

not performed, it is apparent from Figure 1 that the acquisition

function for the three groups is markedly different.

Insert Figure 1 about here

Reversal trials. Contrary to prediction, the analysis yielded

a nonsignificant Condition effect (F = 2.15, df = 2/38, 2.>.10), indi-

cating that the three groups did not differ significantly on number

of trials to reversal criterion. Neither the main effect of Sex nor

the interaction was significant. While all 16 Ss in group IM reached

reversal criterion within 30 trials, 6 of the 12 Ss in group ED and

7 of the 16 Ss in group FD failed to do so.
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Latencies. Analyses of mean latencies during the initial dis-

crimination and reversal both yielded significant main effects of

Condition (F : 8.25, df a 2/42, 2..01). For both discrimination and

reversal trials, the mean latencies of group IM (2.93 and 2.76 seconds,

respectively) were significantly shorter than those of both groups

FD (4.62, 3.96) and ED (3.89, 3.79) (t : 3.09, df is 30, 11(.01), where-

as there were no significant differences between these latter groups

(t 1.73, df a 30, 2 >.10). For both discrimination and reversal

trials, neither the main effect of Sex nor the Sex X Condition inter-

action was significant.

Discussion

The present study found that stimulus availability during delay

of reinforcement clearly facilitated performance, with the result that

only a minimal (and nonsignificant) delay decrement was found in group

FD as compared to an immediate reinforcement group IM. The usual delay

decrement in performance was found in group ED. The three experimen-

tal groups did not differ significantly on number of trials to reversal

criterion. Thus, no support was found for the hypothesis that addi-

tional exposure to stimuli during delay would facilitate reversal

performance.

The present study found significantly longer response laten-

cies in group FD than in group IM, whereas the latencies of groups

FD and ED did not differ. These findings are congruent with those of
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Wright & Smothergill (1967): The preresponse ORs for stimulus-

available delay groups were more extensive than those of an immediate

reinforcement group. It is possible that the same explanation applies

to both the longer preresponse latencies in group FD (present study)

and more extensive preresponse ORs (Wright & Smothergill, 1967): The

main effect of making stimuli available during delay is to strengthen

the tendency to make ORs whenever the stimuli are available, and thus

to lengthen response latencies (or enhance preresponse looking behav-

ior).

If this explanation is correct, the equally long response

latencies of group ED require a separate explanation. Simple stim-

ulus deprivation, unique to group ED, may explain the longer response

latencies (Odom, 1964). Either a deprivation manipulation (a 10-

second empty delay) or an extra opportunity to practice ORs during

delay (a 10-second stimulus-available delay) may increase preresponse

looking behavior and so lengthen response latencies. However, as is

shown by their slower learning, the preresponse ORs of group ED did

not appear to be primarily information-getting in nature.

In conclusion, the present study found that stimulus presence

during delay of reinforcement intervals enhanced performance, and to

a large extent prevented the usual delay-produced decrement. An

explanation offered for this effect was that stimulus presence during

delay acts as a bridging mechanism, and strengthens the tendency to
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make ORs whenever the stimuli are available. This enhances preresponse

looking behavior, resulting in longer response latencies, and ensures

faster establishment of stimulus cue relevance which facilitates dis-

crimination learning over the empty delay condition,
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Figure Caption

Figure 1. Acquisition functions in initial discrimination.
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