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In a two-stimulus, two-response choice reaction time (RT) experiment, the
probability of a correct stimulus prediction was controlled: the probability (P)
was .70 or .30 for 400 trials or P was .70 or .30 for 200 trials and 1 — P for the
remaining 200 trials. The difference between RT to correctly predicted stimuli
and RT to incorrectly predicted stimuli was greater when P was .70 than when it
was .30. When P shifted from .30 to .70, the effect of prediction outcome
increased; the effect of prediction outcome decreased when P shifted from .70
to .30. Implications for learning in the development of expectancies for

predicting correctly are discussed.

Choice reaction time (RT) is shorter
to correctly predicted stimuli than to
incorrectly predicted stimuli (e.g.,
Bernstein & Reese, 1965; Williams,
1966) and shorter to more probable
stimuli than to less probable stimuli
(e.g., LaBerge & Tweedy, 1964;
Laming, 1969). Furthermore, RT
studies that examined the effects of
both prediction outcome and stimulus
probability demonstrated shorter. RT
to the more probable stimulus than to
the less probable stimulus regardless of

the prediction outcome (Geller,
Whitman, Wrenn, & Shipley, 1971;
Geller, Whitman, & Farris, 1972;

Hinrichs & Craft, 1971). Moreover,
when Geller et al reversed a frequency
imbalance midway through the
experimental session, RTs were shorter
to the more probable stimulus
alternative within 100 trials after the
probability reversal. These within-Ss
differences in RT implied that
particular stimulus expectancies were
initially developed and then reversed
following the probability change.
Recently, Whitman & Geller (1972)
manipulated the probability of a
correct stimulus prediction in a
two-choice RT task and found the
effect of prediction outcome to
increase directly as the probability of a
correct prediction increased. The
result that RT to correctly predicted
stimuli was an inverse function of the
probability of a correct prediction
indicated that Ss’ expectancy to make
a correct prediction increased as the
probability of a correct prediction
increased. The present choice RT
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experiment reversed the probability of
a correct stimulus prediction after 200
predictions and compared pre- and
postreversal effects of prediction
outcome on reaction latencies.
Whereas choice RTs implied changes in
stimulus expectancies following a
reversal of stimulus probabilities
(Geller et al, 1971, 1972), the present
experiment was designed to determine
if RTs will indicate changes in Ss’
expectancy to make a correct stimulus
prediction following a reversal of the
probability of a correct prediction.
SUBJECTS

The 80 Ss were volunteers from
introductory psychology classes at
Virginia Polytechnic Institute and
State University and had not
previously participated in a choice RT
experiment. The only three Ss who
made anticipatory or choice errors on
more than 5% of the RT trials were
replaced.

APPARATUS

Prior to each of 400 stimulus
presentations in a two-stimulus,
two-response choice reaction task, Ss
made stimulus predictions by pressing
one of two prediction switches and
then verbally indicating their choice.
The two stimuli were verbally labeled
“up’ and ‘“‘down” and were,
respectively, the symbols L and M as
presented by a 1.5 x 2.5 em digital
readout. The two response
mechanisms were microswitch triggers
encased in left- and right-hand handles.

DESIGN

Twenty Ss were assigned randomly
to each of four experimental
conditions. For Group 70/30, the
probability of a correct stimulus
prediction was .70 during the initial
200 trials and .30 during the
subsequent 200 trials, while for Group
70/70, the probability of a correct
prediction was .70 for all 400 trials.
The Ss in Group 30/70 made correct

stimulus predictions on 30% of the
initial 200 trials and then made correct
predictions on 70% of the remaining
200 trials. The Ss in Group 30/30
made correct predictions on 30% of all
400 trials. Thus, the design was a
between-Ss factorial of 2 (preshift
probabilities of a correct prediction,
.70 or .30) by 2 (postshift
probabilities of a correct prediction,
.70 or .30).

A .70 binary distribution was
determined by filtering a uniform
random number generator on an IBM
370 computer system and was
punched on paper tape. On each trial,
relay equipment sampled the paper
tape via a tape reader and determined
whether the stimulus predicted or the
alternative stimulus would occur.

PROCEDURE
Each trial began when E presented a
horizontal segment of the digital

readout as a signal for S to make a
stimulus prediction by pressing one of
two prediction levers. Following a
prediction, E sounded a brief warning
buzzer which preceded the stimulus
presentation by a variable time interval
of between .5 and 1.5sec. The S’s
choice response turned off the
stimulus and stopped a digital
millisecond timer. The RT was
manually recorded before the
presentation of the prediction signal
that initiated a new trial. The total
time per trial was approximately 8 sec.
Ten Ss in each of the four groups
responded with the right trigger to U
and with the left trigger to M, while
the remaining 10 Ss used the reverse
S-R relationship.

RESULTS
The latencies of correct
identifications for each S were

categorized according to prediction
outcome and consecutive 100-trial
blocks. The data illustrated in Fig. 1
are the averages of the Ss’ means for
each category of each group.

As evident in Fig. 1, RT to correctly
predicted stimuli was shorter than RT
to incorrectly predicted stimuli and
the effect of prediction outcome was
greater when the probability of a
correct prediction was .70 than when
it was .30. The overall analysis of
variance was 2 (preshift probability of
a correct prediction, .30 or .70) by 2
(postshift probability of a correct
prediction, .30 or .70) by 2
(prediction outcome, correct or
incorrect) by 4 (trial blocks of 100).
Neither the main effects of preshift
probability of a correct prediction nor
those of postshift probability of a
correct prediction were reliable (both
Fs < 1.6). The main effects of
prediction outcome and trial block
were significant [F(1,76) = 102.9 and
F(3,228) = 38.9, respectively, both
ps < .001). The prediction outcome
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Fig. 1. Choice reaction time as a

function of prediction outcome, the

probability of a correct prediction, and consecutive 100-trial blocks.

variable was involved in three reliable
interactions: Prediction Outcome by
Preshift Probability of a Correct
Prediction [F(1,76) = 8.36, p < .01],

Prediction Outcome by Preshift
Probability of a Correct Prediction by
Trial Block [F(3,228) = 5.08,

p < .005], and Prediction Outcome by
Postshift Probability of a Correct
Prediction by Trials {F(3,228) = 9.62,

p < .001]. None of the remaining
interactions was significant (all
Fs < 1.6).

In order to study the nature of the
third-order interactions, a 2
(prediction outcome) by 4 (trial
block) analysis of variance was
computed for each group. In each of
the four analyses, there were reliable
main effects of prediction outcome
and of trial block (all ps < .05).
Between-group effects were indicated
by the differential interactions
obtained. For Groups 30/30 and
70/70, in which the probability of a
correct prediction did not change, the
Prediction Outcome by Trial Block
interactions were not significant (both
ps > .10), while for Groups 30/70 and
70/30, these interactions were reliable
[F(3,57) = 6.51 and F(3,57) = 5.83,
respectively, both ps < .005]. Thus,
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the effect of prediction outcome on
choice RT did not change as a
function of trials when the probability
of a correct prediction was held
constant, but the magnitude of the
effect of prediction outcome shifted
reliably when the probability of a
correct prediction was reversed.
DISCUSSION

On an empirical level, the results of
the present experiment replicated the
findings of previous choice RT studies
in which Ss made stimulus predictions.
The observation that RT to correctly
predicted stimuli was shorter than RT
to incorrectly predicted stimuli was
made previously by several
investigators (e.g., Bernstein & Reese,
1965; Geller etal, 1971, 1972;
Hinrichs & Craft, 1971). Moreover,
Whitman & Geller (1972) also
observed a reliably greater effect of
prediction outcome when the
probability of a correct prediction was
.70 than when it was .30.

To interpret the influence of the
probability of a correct stimulus
prediction on the prediction outcome
effect, Whitman & Geller (1972)
assumed that Ss’ expectancy to make a
correct prediction was a direct
function of the probability of a

correct prediction. Furthermore, RT
to correctly predicted stimuli was a
decreasing function of the expectancy
and RT to incorrectly predicted
stimuli was an increasing function of
the expectancy. Thus, an increase in
the probability of a correct stimulus
prediction increased Ss’ expectancy to
predict correctly and resulted in a
prediction outcome effect of greater
magnitude.

During the initial 200 trials of the
present experiment, the greater effect
of prediction outcome observed when
the probability of a correct prediction
was .70 than when it was .30 implied
also that Ss’ degree of expectancy to
make correct predictions varied
between conditions. In addition,
following the shift in the probability
of a correct prediction, mean RTs of
Group 30/70 exhibited a marked
increase in the prediction outcome
effect and implied that these Ss
increased their expectancy for the
predicted stimulus as a function of the
greater frequency of correct
predictions. Conversely, when the
probability of a correct prediction was
reversed from .70 to .30, there was a
reliable decrease in the prediction
outcome effect, supporting a notion
that Ss of Group 70/30 learned to
reduce their level of expectancy for a
predicted stimulus subsequent to a
lowering of their prediction success.

Recent choice RT studies which
reversed the frequency imbalance of
two stimulus alternatives (Geller et al,
1971, 1972) found shorter mean RT
to the more probable stimulus within
100 trials following the probability
reversal and thus concluded that
stimulus expectancies that were
learned during the preshift trials were
reliably altered by the probability
change. The influence of reversing the
probability of a correct prediction on
the prediction outcome effect
observed in the present study was
analogous to the observed
consequence of reversing stimulus
frequency on the probability effect in
the sense that the results of both
experiments implicated changes in
learned expectancies.
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