
in the learning of serially presented 
nonsense strings in the German language. 
But it suggests, as weil, that time and 
nonlinguistic structure (through subjcctive 
organizational schemes of various kinds) 
can be traded off for linguistic structure on 
the basis of economy, efficiency, or need. 
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Choice reaction time as a function of intersensory 
anticipation 

CAROL YN DONALDSON and ALFRED 
E. HALL,1 College of Wooster, Wooster, 
Ohio 44691 

Choiee RT of 10 college students was 
compared under two conditions. One 
condition was a single·ehoiee eondition in 
whieh, 1 sec after a warning signal, one of a 
pair of stimulus lights was flashed and S 
was required to move a right·hand lever in 
the appropriate direction. In the 
double·ehoiee condition, a seeond stimulus 
(high or low tone) followed the first 
stimulus by f,j sec, and S was, in addition, 
required to respond 10 it by moving a 
left·hand lever in the appropriate direction. 
Average RT to the light in the single·choice 
condition was signifieantly shorter 
(p < .01) than the RT to the same stimulus 
in the double condition. These data 
provide additional evidence that present 
behavior is affected by S's expectation of 
the immediate future. 

The effect of anticipation upon [eaction 
time (RT) has been the object of several 
studies. Poulton (\950) found that simple 
RT was ab out 25 msec longer when the S 
was required to initiate a complex 
pattern·tracing task than when he had to 
make a simple response (break an electrical 
contact). Poulton interpreted these and 
other findings to mean that present 
performance is affected by the S's 
awareness of future events or requirements. 
Inhibition of simple RT was also found in a 
study by He!son & Steger (1962), in which 
Ss were required to respond to a stimulus 
light that was itself followed 10 to 
180 msec later, on half the trials, by 
another stimulus light. However, other 
experiments (Lappin & Eriksen, 1964; 
Koplin, Fox, & Dozier, 1966) have failed 
10 replicate this increase in simple RT. 

Gottsdanker, Broadbent, & Van Sant 
(1963) found inhibition of RT to occur in 
a choice·RT situation. They measured 
choice RT for six adults under two 

conditions. One was a single·choice 
condition in which a warning light flashed, 
and I sec later, one of two previously 
designated lights flashed. The S responded 
by moving a lever in the direction of the 
signal light that flashed. The other 
condition was a double·choice situation 
that was like the above condition, except 
that }2 sec after the first stimulus lamp was 
presented, one of another pair of stimulus 
Jamps was flashed. The results showed that, 
for all Ss, the me an RT for the 
single·choice condition was significantly 
shorter than was the same response in the 
double-choice condition. 

The design of the present study was 
similar to that of Gottsdanker el al (1963), 
except that stimuli of different modalities 
were employed. The main purpose of the 
experiment was to study the effects of a 
second (auditory) stimulus on the RT to a 
first (visual) stimulus. 

SUBJECTS AND MATERIALS 
The Ss used were 10 undergraduate, 

introductory psychology studen ts at the 
College of Wooster (5 male and 5 female). 
Five additional students served as pilot Ss. 
All Ss were right-handed. 

The visual stimuli were two yellow ~·W 
bulbs. The auditory stimuli were two easily 
discriminable tones: one approximately 
300 Hz and the other about 800 Hz. 

The display and controls consisted of a 
3 x 2 Yz ft flat·black board. It was 
supported on a table at the longer ends by 
two 2 in. x 4 in. x 3 ft wooden blocks. In 
the center of the board were four ~·W 
bulbs placed in a I-in. square. Cen tered and 
1}2 in. above these was another ~·W bulb 
(white) used as the warning light. Three 
inches above Ihis bulb was a 4 x 4 x 4 in. 
meta! speaker that presented the two 
tones. The pair of stimulus bulbs on the 
right side of the center display was yellow, 
and that on the left was red. (The latter 
pair was not used in this experiment.) 
C'entered between the two lamps on ihe 
righ t and I in. farther to the righ t was a 
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steel lever covered with plastic. It could be 
moved in the direction of either of the two 
right-hand bulbs (Le., toward S or away 
from hirn). A similar lever was placed 
midway between the left-hand pair of 
bulbs and I in. to the left of them. It was 
to be moved away from the S in response 
to the sound of the high tone (800 Hz) and 
toward him in response to the low tone 
(300 Hz). 

The apparatus was housed in a 
5 x 6 x 10 ft high cubicle. The controls for 
presentation of stimuli and conditions were 
mounted on a metal box containing the 
wiring system attached to the display 
board. A 3 x 2 ft unpainted plywood 
board, fastened to the top side of the 
display board, prevented S from being able 
to see E or the control panel during 
experimentation. 

Time intervals between trials, between 
the warning light and the first signal 
(visual), and between the first and the 
§econd signal (auditory), wh ich were 
20 sec, I sec, and'n. sec~ respedivefy-, were­
controlled by three Hunter interval timers. 
The light nash of approximately 20 msec 
and 20-msec tone were produced by direct 
current through the wiring system. 

Presentation of the visual stimulus 
started a Standard electric timer that was 
stopped when S moved the right-hand lever 
in the proper direction, away from or 
toward him, depending on which of the 
lamps flashed. Presentation of the auditory 
stimulus started a second Standard timer 
that was stopped by the movement of the 
left-hand lever in the appropriate direction. 
Times were recorded to the nearest 100th 
of a second. 

PROCEDURE 
In the single-choice condition, the S was 

told that 1 sec after the warning light 
flashed, one of the two lamps of the 
right-hand pair would flash. The S was 
instTUcted to respond by moving the 
right-hand response lever as quickly as 
possible, away from him if the farther light 
flashed and toward him if the nearer one 
flashed. Due to the complex wiring needed 
to counterbalance stimulus positions, only 
lights of the right-hand pair could be used 
as stim uli. 

In the double-choice condition, S was 
informed that 1 sec after the warning lamp 
flashed, one of the two right-hand signals 
would flash as in the above condition. He 
was to respond in the same manneT. Then, 
'n. sec after the onset of the first signal, a 
tone was to be presented. He was required 
to respond to the high tone by moving the 
left-hand lever away from hirn and to 
respond to the low tone by moving this 
lever toward him. 
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Each S attended a 20-min session on 
each of 3 consecutive days. The Ist day 
was a practice session in which S was 
familiarized with the apparatus and stimuli, 
heard standard instructions, and received 
15 practice trials under each condition. 
The condition presented in the first test 
session was randornly determined: Half of 
the Ss were given the single-choice 
condition first, and half of the Ss were 
given the double-choice condition. Before 
each session, the instructions were 
reviewed, and S was given 5 warm-up trials 
of the condition to be tested in that 
period; these trials were immediately 
followed by 40 test trials. If S made an 
error, the data for that trial were discarded, 
and the trial was repeated at the end of the 
series. No information was given to S about 
his performance. 

RESULTS 
The me an RT to each stimulus (i.e., top 

light, bottom light, high tone, and low 
tone) was computed for each S under each 
condition. The means for the lights are 
presented in Table 1. For every S except 
one, the mean RT to a light in the 
single-choice condition was shorter than 
the mean RT to the same light in the 
double-choice condition. The average RT 
in the double-choice condition was 
.0265 sec shorter than that in the 
single-choice condition (.3790 sec vs 
.3525 sec). 

A 2 by 2 by 10 triple-classiftcation 
analysis of variance for repeated measures 
(McNemar, 1962, pp. 318-329) was 
computed to compare Ss' mean RT to the 
ligh tinthe single-choice condition with 
their mean RT to the same stimulus in the 
double condition. The F ratio between 
single and double conditions was 
signiftcant (F = 19.64, df = 1/9, p< .01), 
hut the other F tests of interest were not: 
top light vs bottom light (F = 3.63, 
df= 1/9, p> .05) and interaction between 
condition and position of stimulus 
(F = .002, df= 1/9, p > .05).2 

DISCUSSION 
In the Gottsdanker et al study (I963), in 

which Ss were required to respond to a 
second visual stimulus (which was 
presented 'n. sec after the first stimulus), 
inhibition of RT to a visual first stimulus 
was found. In the plesent study, which was 
modeled after the Gottsdanker et al study 
(1963), S's response to a visual stimulus 
was found to be inhibited by antieipation 
of a stimulus of a different modality 
(audition), which also required aresponse. 
These findings suggest that a unifted 
intersensory complex was formed in the 
more complex, double-choice condition 

Table I 
Mean Choke RTs to Light for Each S Under 
Single-Choice and DoubIe-Choice Conditions 

Single-Choice Double-Choice 

Top Bottom Top Bottom 
S Light Light Light Light 

1 33.30 31.40 36.70 38.85 
2 35.00 30.20 53.35 53.85 
3 28.65 28.00 33.15 33.95 
4 32.70 31.35 35.95 33.30 
5 37.25 37.90 42.95 35.25 
6 33.10 35.15 42.00 37.85 
7 30.85 30.40 37.55 39.55 
8 29.05 26.95 35.45 34.15 
9 30.50 32.60 44.85 42.85 

10 32.95 30.90 40.15 43.65 
M 32.34 31.48 40.21 39.32 

Note-lV = 20 for each entry. Numbers represent 
hundredths 01 a second. 

that affected the behavior of the Ss. In 
other words, it appealS that a S's responses 
to aseries of intersensory stimuli in a 
certain situation are not direct reactions to 
separately analyzed elements but are each a 
part of a total configuration resulting from 
S' s p erceptual classification of the 
expected series of stimuli into a unified 
complex. Poulton's thesis (I950) that 
present behavior is affected by the 
individual's expectations of the immediate 
future has been further supported by the 
fmdings of this experiment. 
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NOTES 
1. Tbis experiment was carried out as a junior 

independent study projeet; the second author 
served as advisor. 

2. Tbe difference between the mean RTs to 
the visual and auditory stimuli was also analyzed, 
and aIl sources of variance tested were 
insignificant (p > .05). These data are not 
reported here since the difference between the 
fIrst and second RT is confounded with hand 
preference and position of stimuli, and the design 
does not include adequate controls for making 
valid comparisons. No use was inknded of these 
data. 
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