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INTRODUCTION
The present study was designed to investigate the effects
of visual overstimulation and visual deprivation on a simple
perceptual task.

Previous research has shown that man needs

constant and varied stimulation in order to function adaptively
in his environment.

In an environrnent offering little or no

stimulation, physiological, cognitive and perceptual processes
show a decrement in performance which worsens in direct relation
to the length of the deprivation session (Solomon .fil;:• al.,
1965).

Schultz (1965) in reviewing the literature has noted

that sensory deprivation creates a monotonous environment which
most men seek to avoid.
Manipulation, exJ?loration and curiosity have been shown
to be heightened in animals deprived of adequate sensory stimu
lation (Butler and Alexander, 1955; Fox, 1962). Schultz (1965)
consolidated these secondary drives into a stimulation drive
which he labeled sensoristasis, a term employed to indicate the
fluctuating and adapting quality of the drive. The sensoris
tatic model is patterned on the Berlyne requirements for the
. concept of drive.

Berlyne (1960) listed three characteristics

of the concept of drive:

(1) drive is an energizing condition

that affects the level of activity;

(2) drive has a selective

function making certain overt responses more likely than others;
1
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and (J) drive is a condition the alleviating of which is re
warding.
Sensory deprivation research has shown that the
sensoristatic model fulfills e�ch of these characteristics.
Thus, the energizing aspect of the drive concept would indicate
that overall activity of the organism would increase following
a deprivation of sensory stimulation.

Davis (1959) compared

certain measures, such as muscular tension, circulation and
respiration, of two groups of subjects exposed to differing
degrees of sensory restriction.

The group with the greater

restriction showed an increase in muscular and circulatory ac
tivity and a decreased respiration, while the lesser restricted
group did not show these changes.
The drive concept hypothesizes that certain overt
responses are more likely to occur when the drive level is dis
turbed.

Rossi and Solomon (1964a; 1964b) found t.�at subjects in

a deprived environ.�ent would press a key to earn a time-off
reward.

The results showed that the longer the promised time

off period was, the more the subject pressed the key.
Zuckerman and Harber (1964) found that subjects in percep
tual isolation pressed a button which was follO"#ed by stimulation
in the fo:nn of color slides and tones.

The rate of button

pressing increased as the session progressed.
The rewarding aspects of stimulation following a period
of sensory deprivation have been clearly indicated in animal

J
studies.

Harx, Henderson and.Roberts

(1955) placed albino rats

in a subdued light situation for one week.

When the presen

tation of a hitherto aversive light was made, the animals would
press a bar to retain it or produce it.

A control group which

experienced normal light cycles would not p�ess the bar to ob
tain or sustain the light.

Scakett, Keith-Lee and Treat

reared rats in darkness until maturity.

(1963)

When placed in a T

maze, the rats would go to food only if it was located in a
checkerboard goal but not if it was in a visually less complex
go.al.
The drive mechanism for sensoristasis is synonymous
with arousal as facilitated and mediated by the reticular acti
vati.�g system.

The activation theory (Duffy,

1962) postulates

that an optimal ranee or level of external stL�ulation exists
which functions to influence the level of cortical arousal, and
that effective perforrna.nce exists only when this optin-.al range
is maintained.

When the level of arousal or activity is either

above or below this optimal range, there is a decline in per
fonnance.

Schultz

(1965) cites studies which show that when

stimulus variation is restricted, sensory thresholds are lowered,
thereby enabling the organism to become increasingly more sensi
tized to stimulation in an attempt to restore the balance.

In

the present study the investigator hypothesizes that when stmu
lus variation exceeds the optimal range, threshold sensitivities
will be raised in an effort to restore the balance, thereby
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enabling the organism to perfonn effectively.
Sensory deprivation research provides an abundance of
studies in which thresholds have been found to be lowered
following periods of restriction.

Zubek, Flye and Aftanas

(1964) found that subjects confined to dark but otherwise
nonnal varied environments showed an increase in tactual acuity
and sensitivity to heat and pain.

Zubek

(1964) found increased

tactual acuity following one week of restriction but no change
in brightness discrimination, size constancy and kinesthetic
acuity.

Aftana.s and Zubek

(1963) isolated a circumscribed area

of the skin on the forearms of subjects for one week and noted
an increase in tactual acuity.

The application of constant

pressure to t.�e same area resulted in decreased tactual acuity.
These changes in threshold levels indicate that the
organism atta�pts to receive any stiraulation the environment has
to offer, and becomes more sensitive to stimulation as it finds
itself in an environment in which stimulation is restricted or
minimized.
The effect of sensory overstimulation or bombardment
has not been studied as extensively as sensory deprivation.
Onniston

(1958) investigated change in perception of t.�e phi

phenomenon under deprivation, bombardment and normal conditions.
The perceptually deprived group sh��ed a significant increase in
perception of phi, while the bombardment group showed a trend
toward a decrease.

Zubek

(1963) counteracted the perceptual

impairments produced by sensory deprivation by providing an
overstimulation of kinesthetic and proprioceptive stirQulation.
The present study investigated the effect of different
degrees of stimulation upon tachistoscopic recognition.

It was

felt that the tachistoscope would be sensitive enough to detect
the small differences that might occur in a short experimental
condition.

Performance in recognizing numbers presented tachis

toscopically was measured both before and after periods of visual
deprivation. visual bombardment and a control condition in which
no attempt was made at over- or under-stL�ulation.

The sensoris

tatic model would lend itself to two hypotheses regarding tachis
toscopic recognition:

(1) the number of errors following a

period of visual deprivation will d�crease;

(2) the n�111ber of

errors following a period of visual bombardment will increase.
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METHOD

Subject.�:

A sample of 48 subjects was selected from under

graduate psychology courses at Western Hichigan University.

All

subjects reported normal vision and ranged in age from 19 to 21
years.

For their participation subjects received course credit.

They were told that they were to participate in a perception
experiment. Subjects were assigned in a random fashion to three
I groups, each consisting of eight males and eight females. Group
I served as a control group in which no attempt was made to ma
nipulate the environmental stimulation; group II was subjected to
visual deprivation; group III was subjected to visual bombard
ment.
Apparatus:

A standard laboratory tachistoscope was used to test

visual recognition. Five shutter speeds were used which per
mitted the slide to be seen for 10 msec., 20 msec., 40 msec.,
100 msec., and 200 msec. The numbers were printed on amber
Radio-mat material and mounted in slides. A white fiberboard wall
served as the projection area and each slide appeared as an am
ber area approximately 12 by 24 inches.

The numerals were

centered in this area and were approximately

3.5 inches in height.

Five digit numbers were selected from a table of random
numbers with the only requirements that no numeral be repeated
in any number and that no two numbers be identical. Fifty such
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. numbers were used, with ten shown at each of the five speeds.
The order of speed presentation was assigned in a random
fashion.

A list of the numbers used, together with the order

of shutter speed, is given in Appendix A.
The visual deprivation chamber consisted of a room
approximately four by five feet with black walls.

The subject

was seated on a chair in the middle of the room and wore black
./ ed-out goggles to further insure total visual deprivation.
Since the study was concerned with visual deprivation only, no
restrictions were made on any other sources of stimulation.
Subjects were free to Dove about and talk.

A radio featuring

popular music was audible during the session so that adequate
auditory stimulation be present.

Figure 1 presents a diagram

of the deprivation and bombardrr.ent chambers.
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Figure 1
Diagram of deprivation and bombardment chambers
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The visual bombardment chamber consisted of a room
approximately four by five feet with white walls.

The subject

was positioned in a chair such that all sources of visual stimu
lation were in fUll view.

The apparatus consisted of one 250

watt clear light, two 60 watt yellow lights and one color disk
with a 100 watt high intensity clear light.

The color disk was

equipped with a circular covering which contained a red, a green,
a yellow and a blue section, which rotated at four revolutions
per minute.

The clear light and the yellow lights were in

dependently connected to circuit breaking devices which flashed
the lights on a two second cycle.

To further insure that this

overstimulation would not be a monotonous visual situation, an
order of presenting the lights was drawn up.
given in Appendix B.

This schedule is

Since only visual bombardment was intended,

no further attempt to provide overstimulation of other modal
ities was made.

The subject was free to move about and talk.

A

radio was audible during the session so that adequate auditory
stimulation be present.
The control condition was accomplished by asking the
subject to be seated in an adjoining part of the testing area.
Magazines were available for the subject and the experimenter
engaged each subject in conversation.
this session.
overhead light.

A radio was audible during

Artificial lighting was provided by a 100 watt
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Procedure: When the subject arrived for the testing session he
was introduced to the testing room and seated on a chair approx
imately seven feet from the screen area. The room was completely
darkened except for the light from the projector and a 25 watt
red bulb. The following instructions were given to every
subject:
This apparatus is a tachistoscope. It is a
slide projector which is mounted behind a shutter
device which permits the slide to be shown only
for brief periods of time. If you will look on
the screen area, you will see two black lines.
The items on the slides will appear between
those lines. Watch this area closely now and I
will show you what is printed on the slides. (A
slide wit.'ri. the number 12J45 was presented on a
time exposure.) This·is a sarnple slide. All
the slides have numbers printed on t.1-iem and your
task is to tell me what numbers are appearing on
the slides. The slide will be shown only for a
brief period of time. I will show you this slide
at a fast.speed. (The shutter was closed and set
for 10 msec. exposure.) Watch carefully and see
if you can recognize the slide you just saw at
this speed. (The slide was shown.) Were you able
to see it? Here it is at a slower speed. (The
same slide was shown at the four remaining speeds.)
Now we will change slides. See if you can recog
nize the n'l.l!!lbers on this slide. Give the numbers
as you see the-n from left to right. Ready? (A
second sample was given at the 10 msec. exposure.
The slide contained the number 54J21. This s&-ne
slide was presented at progressively slower speeds
until correctly identified.) Now we will begin the
actual experiment. Your task will be to tell me
what the numbers on the slides are. Each time
there will be a new number. Give as accurate an
answer as possible for each presentation. Watch
carefully. Do you have any questions?
The pretest session was'then conducted according to the
schedule given in Appendix A. For each of the 50 items the
examiner noted whether the subject responded correctly or
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incorrectly.

The length of time required for the pretest and

the preliminary instructions was approximately 15 minutes.
When the last number was presented and a response given,
the examiner introduced the subject to the experL�ental con
ditions.

The subjects assigned to the deprivation group were

introduced to the deprivation cha.�ber and told only that they
would be tested again foll�ding a period in the dark room.

�/hen

the goggles were in place and the door closed, the examiner
started a stop watch to measure the 15 minute interval.

t·lhen

the session was completed, the subject was immediately brought
to the testing area which was in the room adjoining the de
privation chamber.

The posttest followed the schedule in Appen�

dix A, but proceeded backwards in order to minimize any practice
effect.
The subjects assigned to the bombardment condition were
introduced to the bombard�ent chamber and told that they would
be tested again in a short time.

vlhen the door was closed the

examiner activated the lights according to the schedule in
Appendix Band started a stop watch to measure the 15 minute
interval. ifaen the interval was completed, the subject was
immediately brought to the testing area.

The posttest followed

and was identical to that of the deprivation group.
The subjects assigned to the control condition were
introduced to an area slightly away from the testing area and
told that they could read the rr.agazines provided until the re-
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testing.

When the subject was seated, the examiner started

a. stop watch.

The posttest followed and was identical to that

given the other two groups.
When the posttest was completed, the subject was dis
missed and requested not to reveal the details of the experi
ment as this might contaminate the results.

Each subject was

·sent a resume of the experiment when all testing was completed.

RESULTS
An improvement score was obtained for each subject by
subtracting the number of errors made on the posttest from the
number made on the pretest.

A summary of the errors in the

pretest and posttest and the :i.mprova�ent scores is given in
Table 1.
Table 1
Change in number of errors fron pretest to posttest
Pretest

Posttest

Control

296

242

Deprivation

325

226

101

Bombardment

203

156

47

Iraprovement score

An_analysis of variance was carried out for a pqr ex
periment according to the procedure given by Winer (1962). A
sumrriary of the analysis of variance is given in Table 2.
Table 2
Analysis of variance
Source of
variation

ss

df

MS

A (sex)

0

1

0

B (speeds)

66.02

4
13

16.51

F ratio
0

4.96 *
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Table 2 continued

ss

df

HS-

F ratio

C (treatments)

21.56

2

10.78

3.25 *

AB

12.29

4

3.07

.92

AC

6.77

2

3.39.

1.02

BC

27.78

8

J.47

1.05

ABC

33.56

8

4.20

1.27

708.00

210

3.31

Source of
variation

Exp. error

*P <.05
The analysis of variance indicated that significant
results were obtained in the treatment improvement scores and
in the difference scores of the speeds.
To probe the nature of the differences between the
treatment improve.rnent scores, the Newman-Keuls method was em
ployed (Winer, 1962).

The results indicated t'ha t the depri

vation improvement score was significantly lower than the control
and the bombardment :L-rnprovement scores.
procedure is given in Table

J.

The summary of the

Table J
Newman-Keuls analysis of group improvement scores
Control
Control
Deprivation

Deprivation
47 *

Bombardment

54

*

Table

3

15

continued
Control

Bombardment
q.95 (r, 210)

Deprivation

Bombardment

'.-J n:•1Serror ) = 24.10

*P (.05

The hypothesis that there was no difference beu�een the
improvement score of the deprivation and the control group was
rejected at the .05 level of confidence.

The hypothesis that

there was no difference between the improvement scores of the
bonbardment and control groups was not rejected. The hypo
thesis that there was no difference between the deprivation and
bombardment improvement scores was rejected at the .05 level.
The Newman-Keuls procedure ('.-liner, 1962) was again
employed to probe the nature of the significance of the speeds.
This procedure yielded significance of only one of the fifteen
possible combinations of comparisons of the improv��ent scores
at the five speeds.

The improve."nent score at the 200 msec.

speed was found to be significant at the .05 level from the
improvement scores at the remaining four speeds in the depri
vation group.

Thus, the hypothesis that there was no difference

among the improvement scores at any of the speeds was not re
jected, except in the case of the 200 msec. exposure in the
deprivation group.

DISCUSSION
The analysis of the difference scores showed that the
deprivation improvement score was significantly lower than that
of both the control and bombard..rnent groups.

This finding is

consistent with that of many other investigators in the area of
sensory restriction who have found increased sensitivity changes
following periods of sensory r�striction.

This finding would

also seem to be consistent with the sensoristatic drive as
hypothesized by Schultz (1965).
The deprivation condition would appear to make the sub
ject more sensitized to visual stimulation and hence contribute
to the overall better performance on the _tachistoscopic task.
A physiological model {Horgan, 1965) could be cited as a
possible explanation for the increased sensitivity.

As the

deprivation period progresses, the RAS and other brain areas
would be functioning so as to lower their threshold sensi
tivities to enable more stimulation to be adequately received.
As the various receptors and pathways of the brain continue to
receive no stimulation, the various chemical processes as
hypothesized by physiological studies such as the build up of
acetylcholine at the synaptic junctions, would enable the re
ceptors and pathways to receive stimulation of lesser intensities;
and in the case of tachistoscopic stimulation, to perceive more
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of the stimulus as more and more receptors and neurons become
capable of firing.
Two reasons could be offered to explain the failure of
the bombardment condition to produce the anticipated results of
more errors following overstimulation.

The sensoristatic

drive could be such that satiation is relatively impossible to
achieve.

In view of the aL�ost instantaneous recovery from

stimulation, the receptors and pathways are capable of pro
longed activity with only moderate adaption taking place.

Thus,

chemical changes which appear to determine neural receptivity
would not be brought about except under extremely severe
conditions of bombardment.
Another explanation could be offered by citing the
length of the bombardment condition.

A period of 15 minutes may

simply not be long enough to bring about the expected changes.
A longer time in such a condition may bring about the neural
activity which might inhibit the organism from receiving the
stimulation it previously could receive.

In view of the support

sensory deprivation research gives the sensoristatic model and
the partial results of Zubek (1963) and Ormiston (1958),
further experimentation is needed to determine the appropriate
length of a bombardment condition.
Further research is needed also to determine the method
of sensory bombardment.

Care must be taken to avoid a monot

onous situation at•high intensities, a condition which would
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result from presenting an abundance of stimulation with little
or no variation.

An enriched but monotonous environ.�ent has

been shown to produce conditions analogous to that produced by
sensory deprived environments (Schultz, 1965).

SUNHARY
Sensory deprivation research has given support to the
hypothesis by Schultz (1965) that man has a need for constant
and varied stimulation, a sensoristatic drive.

Following the

traditional drive model, it has been hypothesized that sub
jects placed in visual deprivation would show a significant
improvement on a tachistoscopic task and that subjects placed
in visual bombard'llent would show a significant decrease in
performance.
To test these hypotheses, 48 subjects were divided into
three groups, a deprivation group, a bombardment group and a
control group.

All subjects were tested on recognition of 50

digit numbers presented tachistoscopically at five different
exposure times.

A seconq testing in an identical procedure

followed the experimental conditions.

Improvement scores be

tween the errors made on these two tests served as the measure
of the dependent variable.
The analysis of variance indicated that improvement
scores of the deprivation group were significantly lower
(P ( .05) from that of the control and bombardment groups.
difference was found between the control and the bombardment
improvement scores.
The finding of increased sensitivity and better
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performance following deprivation is consistent with the
prediction of the sensoristatic model and the findings of
much sensory deprivation research.

It lends support to the

sensoristatic model and can be discussed in terms of the
physiological processes involved in sensitization.
The failure to obtain results from the bombarcL�ent
condition points out the need for further exploration for an
adequate methodology.
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APPENDIX

A

The schedule for the numbers for the pretest and posttest
The pretest began with the first number in column one
and proceeded downward; the posttest began with the last number
in the second column and proceeded upward.

The exposure speed

is in milliseconds.
Exposure

Number

Exposure

Number

10
100
40
10
200
20
10
200
20
100
200

72805
12o63
86951
.53819
63705
2617.5
19}54
46730
18247
17842
68901
01458
73201
2.5983
236.57
810,56
46283
348.51
6249.5
93261
72019
3148.5
2930.5
14.592
1698.5

10
20
40
20
20
100
100
100

84279
31.592
68.514
39624
47630
91870
714.52
75390
63428
68140
9.5176
89.567
9.5023
8041.5
61_524
.58394
49168
2739.5
261)4
9.5761
10263
43197
81602
14970
43720

40

200
200
100
10
200
40
40
40

10

40

40

200
100

20
10
20
100
10

40

100

20
20
200
200

200
10
20

100
10

40
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APPENDIX · B
Schedule of the lighting for the bombardment condition

1.
2.
3.
4.

5.

6.
7.
8.

2
2
1
3
2
1
1
3

minutes color disk
minutes color disk and yellow light
minute clear light
minutes all lights
minutes color disk and clear light
minute clear light and yellow light
minute color disk
minv.tes all lights

total:

15 minutes
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