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INTRODUCTION

During the last decade inoreasing attention has been
pald to the effects of the perceptual wvariables in the
environment of an organism upon the behavior of that or-
ganism, | |

The importance of deprivation of exteroceptive stimu-
lation is shown by the study of Bexton, Heron, and Scott
(1954), Human Ss were placed in an isolated cubicle and
wore equipment restficting visual and tactual stimulation.
The Ss' reactions included hallucinations, deterioration.
of intellectual abilltlies, and inability toltolerate the |
treatment for extended perilods.

Research has also been done indicating that environ-
mental stimull may Ainfluence hehavior through an apparent
reward function seemingly independent of any homeostatic
drive 1n'the organism. Berlyne (1955, 1960) has shown
that organisms are attracted by novel stimuli, 1.e.,stimult
with which the organism has ,had,lit‘ble_ or no éontact.. He
hypothesized that novel stimull evoke a drive to explore
them, and that any response followed by contact with a

particular novel object will be reinforced.
| In one study by Berlyne (1955) rats were allowed to
explore a rectangular box with two cornmers at one end cut

of f by convexly curved walls forming a small alcove. When



2 onoe-inch zm;aintaﬁ cube was pinced in the alcove, the
rats appmuohad that aeoeion of the box sipnificantly more
often than whon no such objeot was prasent, vhon rats
woro azponod to tho oube outolde the btox for five minutes
provious to testing, thoy made significontly fewer npe
pronches to the cubs than the rats vhich 41d not have such
a pmlizainary axnoasure, Vhen the vatn wore mpe#tadiy
plnced in the box with the auba for throe-ninte triale
pt ten-mimite intervals, the mmber of approaches t9 the
cubo in the first nirmte dearesased sizmnificontly from trial
to triel nlthourh mt for the tatal threo.minmubo poriod,
sugoanting thnt amlom*ien of novol oblects doolinos na
expooura to thoso objsets ia inoreasod,

‘The voinforeing functlon of oxploration of novsl stimie
13 hypotheained by Derlyme received support from experie
ments by Montgomery (1954) and Montmonery and Segnll
(1955), Bate lonrned to choose the am of & Y nazo which
led to a Dashielletype maze rather than an em emé!.?.ng in
a ool pond box, and they raversed their preference wmhon
the maze oand gonl Yoz were orltched aftor 2h trialn, Tha
rats chowoed 0 propressive dooreane in lotency in choifocon
to the Dnahiellenarzes Eots aleoo legrned o blaclr and shite
alcorininadion wvhen the comect choles won followed by such
gxployation,



Although it i1s cleai from the above étudies that
novel stimull have incentive value, the source of that
 incentive is not clear, There are two conflicting theoret-
1cal positions concerning the mechanism behind exploratory
behavior. One position (Myers and Miller, 1954; Symmes,
1959) holds that exploratory behavior is the function of
internal drive stimull which are homeostétic in nature,
so that the organism seeks an optimal level of exploration.
Deprivation of explorator& behavior by limitation of
stimulus input, therefore, results in a heightened ex~
bloratory drive level., The opposing theory (Harlow, 1953;
Charlesworth and Thompson, 1957) predicates that explora-
tory behavior is the function only of drives that have
thelir source of stimulation in cues external to the organism
and therefore postulate that restricted visual input does
not arouse an internal exploratory drive. Experimental
evidence apparently supports each of these theories,

Support for the internal explératory drive theory is
offered by Symmes who placed rhesus monkeys in a box 1l-
luminated only by a six-watt florescent light. In the
first half of the study the monkeys could open é dooxr to
see outside. The time spent looking out increased sig-
nificantly with the length of time spent in the box. In

the second part of the experiment the monkeys were able
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to look from a small peephol?.‘There,was-also a signifi-
{
cant increase in visual exploration wlthin testing sesslons.

!
The author infers that this is!an indication of a "boredom

drive" operating in the test box. When constantly chang-
ing slide photographs could be|seen through. the peephole,

~ visual exploration increased significantly within sessions.,
The reinforecing property ofhthé_viaualmexpldrationfap-
rarently diminished with continuing exposure.since ex-
ploration tiﬁeudeoreased aoross sesslons,

A study by Woods (1962) presents evidence that rats
are affected by,resﬁricted,visual 1nput.”In_ﬁhis expar1~
ment rats lived in "restriocted" cages 10 in. by 12 in,
by 9 in. with solid walls. The cages were placed on racks
s0 that rats could see only a few inches above éndmbelow.
Another group lived 1n“standard,laboratofywcages,?% in,
by 9 1h.‘byw7m1n, with a wire mesh front.lAhthird>group-
lived in free enviromment cages 24 in. by 44 in. by 12 in,
havihg\wire‘mesh_cnuthree”sides.,wzthinFthemcagea were a
small,maze.ﬁaﬂtunhel,,a seesaw, and peanut hulls, fhe
rats were tesfed in a light gray 30-inch square closed
field with a wire mesh celling and a_start box in one
corner, The rats were kept in their cages for an average
of 24 hours,beforé_testing. At the end of this period

they were allowed acocess to the exploratory box for one



24 mimte trial,

There'waS'no significant difference between the .
groups in latency of,entry-into.the,exploratory_qu,
apparently indleating there were no‘1ntergroupvdifferences
in exploratory motivation. There werevsignifioant*dif-' o
ferences between groups in the amount of sniffing and
grooming as indicated by analysis of Varlande..woods
states the signiflcant differences were due to the drop- -
off of sniffing and the increase in grooming responses '
in the fres environment'group,*1ndicating there was no
significant dlfferenoe between the restricted and stand-
ard cage treatment but between those groups and the free-

Lo
3,'3 .

environment ETOUPs i
- Woods. concluded. the, free envirorment Ss were less =
motivated;touﬁzploreithe:novel,enwironment;;and;theren-
fore the differing experimental. treatments.resulted in
differentilevglsuofaexploratory,motivation;- SRS
A study by Jones, Wilkinson, end Branden (1961) ine
dicates that humans are also affeoted by limitation of
visualulnput,ulonger~periods,of_11m1tatioh\produc1ngra
. greater.pesd¥for;visualbstimulationa.Human Ss were cone
fined in lightproof .chambers for eight-hour.or twelve=~
hour periods. for four days. In the first section of the



- experiment Ss could press a button causing patterned
series of red or green classes of lights to appear in
' the ceiling. The flashes were in series of 24 appearing
singly at one-gecond intervals, Response;rate of pressw
ing the button was an increasing linear function of the
~number of hours of confinement. In the second part of
the experiment Ss were confined 1ﬁ‘the:ohamber.for a
single ten-hour session, One group of Sg was allowed
| access_té a dlal which produced lights on the celling
aftér.onewﬁour,of confinement; another group_could use
. the diallafter,five hours. The five~hour group hed a
higher.resﬁbnse rate than the one~hour group.

| The{pﬁeoedlng studies seem to indlcate that explora-
tory behavior is a function of an internal drive produced
by limitation of visnal 1nput. The following studies,
however, Apparently support the external .drive analysis
of exploratory tendencies, |

A study of the exploratory behavior of rats follow-

ing deprivation of varied visusl -stimulation was con-
..ducted”byAChqylesworth and Thompson (1957). Three groups
of rats were épnfined.in,pine'boxes with gray interlors
measuring 12 1h.;by 6 in, by 9 in. for periods of three,
8ix, and nine days respectively. Helf of the experimental
animals lived in boxes permitting dull 1llumination through



}a émoked glass window; the second half of‘the experi- -
mental group lived in boxes permitting no light to enter,
There was also a control group having full view of the
laboratory. |

At the conclusion of the monotonous confinement .
period, the rats were permitted access through a guillo-
tine dooxr to an expléfatory box of the same dimenslions as
their confinement cages, Within the exploratory box was
a triangular block of wood (one side black, one side
A white, and one black and white striped);whidh served as
a stimulus to arouse exploratory dbehavior, |

The rats were exposed to the exploratory box for
two ten-minute trials, separated by a 50-minute inter-
-trial 1nterval. For each five-second interval during
the two sessions the following measures of behavior were
recorded: active exploration of the object, roof and
corners; latency of the rat's entry with all four paus
into the exploratory sectlon; "autonomic" activity, l.e.,
sciatching, grooming, lioking,?etc.;\and the total time
spent by each group during both sessiohs,in the explora-
tory section of the box,

The internal drive theory predicts that the visually
restricted groups would explore more and have lower

latency scores than the non restricted group.



There were no significant differences between the
-amount of time spent. in- ‘yhe%:.,exploratory‘;,boxﬁ; between groups
during the first of ‘s_eqqhd;}.sessi_ongﬁ.q:ﬁ;btheen. .sesslons,

me:::g, was. no’si sn,ﬁicar;t d.‘L fference in latency time among
~ groups, There. was:a-highly significant difference. for-:
4 J,atency time batween _sessions, the latencles belng lower
An the sacond session. _The, authors report.there vas no - .
, ,g;gnlfj.aant difference. between the groups during the first
or second session in the total amount of time spent. é:;-» A
ploring roof, cormers, and.the object, elthough. the difw’
ferences were in the direction predioted by the hypothesis
‘being tested (.10¢p<s20). bub did not meet the level of
significance required, .
Studies. by Montgomery and Zimbardo :(1957) and Hill
(1961). found no_ difference in performance measures. of . ex-
.. ploration or responses leading to exploration after peri-
_ods of .visual restrietlon, -0 . .. o o
C Montgomery@n_c,l,.,ZimbardQ‘.Acdnfined,,,:;ats in common labe
oz:atéry cages and another group in cages of the same size
made of Vvshee.’t; metal, . The perlods.of confinement were 25,
50,.and 100 days. There was no_significant difference be-
~tween the groups in the eamount of. exploratory. behavior.
An a Y magze. ' | | |

Hi1l confined rats for 2% hours in small opeque ca-

ges 7 in. by 4 in. by 4% in. and in wire mesh oages.oi"




the same size, .The rats were then placed in a T maze with
alternatives being a Dashlell maze contalning novel ob-
Jeéts on one side and a dead end alley on the other. The
Dashiell maze was on one side for half the Sg and on the
other arm of the maze for the remaining Ss. The increas-
ing number of cholces to the side leading to the Dashiell
~maze was significant; however, there was no significant
difference between groups,in,the,nqmber ofdéhoices to the
D-maze side of the maze. There was no significant dif-
ference between groups in the time taken to traverse the.
maze from the start box to the choice point. |
| Thus the conflieting experimental evidence precludes
the full support of either theoretical approach, and the-
apparently discrepant data offer no immediately tenable
hypothesls. o § Lo

The results of studies by Symmes and Jones et al.
1ndioat1ng“that;periodswof,visualwrestriotion“resulﬁ in
;nereaseﬁ'exploratoryvresbohsewtendancies may“have~been 8-
} functicn:of,general,anxietyu1nduqedmby,confinement, The_?
,responseswrecorded,asuindlces”of,exploratcry¢m6tivation |
‘may not have been exploraﬁory,responses,}but,rather re-
sponses which redﬁced‘anxiety,by,introducingﬂextrinsic
visual stimuli into the experimental envirorment,thereby
meking that environment more similar to the normal living
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by food or watef_deprivation. The approach used in this
study postulates that drive~-in this 1nstaﬁ;efdrive,to -
explore-~serves as an activator of_responées d@minant in
the behavioral repetoire of the orgamism. The greater the
drive, the greater the activation of the dominant re-
sponse; . In this experiment that response was. locomotion .
toward a novel enviromment. |

- If the mull hypothesis is correct, there should be
no difference between groups in the time taken to reach
the activify incentive, If, however, the iInternal ex-
_ploratory drive analysis of exploratory behavior is valid,
}there should be differences in exploratory motivation,
due to differences in-visual restriction in the living.
_environments,“and,tﬁerefore”différences_ln“runway time,
1.6.,,thehtunﬂay‘tige;ofﬁthe.restricted_environment
gr@up_would‘bevlowe; £han that of the non restricted
group, ‘No differences between groups in learning would
be expected on the assumption that drive is a performance

variable rather than a learning varisble.



13

SﬁbjectS. ,Thé §_g were 25 male hooded rats of the
Lons-Evans strain divided into two groups of eight and
one group of nine rats. During testing. three S8 were
dropped from the experiment, two due to disease and one
to "_freezingﬂ_ln .the test apparatus apparently resulting
from feai-, produced by & minor in,jury_ﬂocou:-rinngmen the :
rat caught its claw in_,tf_ie maze floor while being exe
tracted from the apparatus, _The Ss ranged in age from |
83 through 98 days at the beginning of the testing ses-
sions. The average welght before testing was 266 gramss
" the average weight at the completion of testing was 3?4 - “
grems: - o o

A 'ov tu'. ‘The test apparatus was an L arm Y maze,
‘each arm 12 1n. 1ong by 4 in. w:.ae by L 1n. high, and a8
goal 'bo:: measurins 20. in. by 20 ins ’oy 4 11'1. whioh cauld
be placed at the end of either maze aIme The goal box
entrance could be closed by a guillotine d.oor. R

The appaz-atus was constructed of ps.ne and 1n.
hardware cloth and painted flat black. e |
| i Six pieces of wood. of different shapes were used as
. ,mvelty o‘bjeets in the goal 'boxg They Were shaped. and
| painted as follows: an 1sosceles triangle with a. ‘7 in.
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be.se,} 33 in. height, and 13} _in.j depth painted aluminum
with the words "Hey rat" insoribed in black on one sides

a solid black piece of wood measurlng 9 in, long on its
base, 5 3/4 in. long on 1ts top. 3% in, hlgh, and 2% in,
wide; a sclid black rectangular prism 9 in. long by 3% 1n.
high by 23 in, wide; two ‘white rectangular prisms 4 1n.
long by 3% in, high by 18 1n. wide Joined in an L ahape |
with the worde “No 1eft turn" 1nsor1bed ln black on one
side.' The fifth and sixth objects ‘were rectangular prisms
8 in, long by 3% 1n. high by 1% 1n. Wide, ‘one black and the
other black With aluminum ends.

Three types of cagea were provided as experimenta1‘
envlronments for the Ss. All were 9% 1n. 1ong by ? 1n.“ |
wideby?in. high. | T - B

The first type 1n which t e moderately reetricted.

. group mas confined oonslsted o eommon laboratory hous-
ling cages. These cages had % 1 . wire mesh floors and
fronts* the sldes and rear were aluminum. Vislon above'
- was restricted by the cage rack; vision below was re-'
strioted by the refuse tray 1mmediately beneath the |
oages. These cages were plaoed on one slde of the cage |
" rack faclng a small window. o -

For the second group,. restrlcted visual 1nput, the

front of the same type of cage was covered with woodv
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- whioch served to cut off soursces of visual stimulation
external to the walls of thé cage. Refuse trays undex
the cages uere lined with plain brown -paper. in order to
minimize possible souroes of novel stimuli.

The third group of oages, for the non restrioted
ETOUP, Was oovered with & in, hardware cloth on all _sides
to allow the Ss unrestrieted vision. These cages were
placed in two columns of four on a stand 1n the center
or the rat housins room. ' | »

' The test environment was a soundproof room measur» |
.ing 11 ft. 2 1n. 1ang by 8 ft. 1 1n. ‘high by 6 ft. 11 in,
‘wide. The Toom was 111um1nated by a ceiling 1ight CONw
- sisting of a 100 watt bulb 1n a. frosted dome. ;.g“ -

The maze. was. 1ocated on a table on one side of the
rcom‘ The position of the maze remained constant througha
out the testing seesions. |

Procedure. 'Food and water were avallable ad 1ibitun
in the cages throughout the ‘experiment.
' "'Prior'to-experimental-treatment each S was ﬁandléd3
by E apprcximately five minutes a.day for 16 days., This

. .procedure included five trials, one on. each of the last’

‘five days, in<whichveach, ‘wasg earried. from the housing »

i

room to the testing toom in 1ts respective cage. and
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placed in the start box of the maze for approximately

ten seconds, This was done to minimize possible sources
of anxlety which might ocour dus to unfamgnariéy_mth

the testing situation., Such anxiety might have confounded
the effeots ofuﬁisual restrietlon..

Three days prior to the initial testing session, .
each of)the groups ﬁa3~p1aced 1n:1ts respective experi-
mental enviromment. | 1

Group I (8 Ss) was placed in the non visually re-
strieting cages. | ) | ‘

Group II (9 Ss) was placed in the moderate visually
restricting cages,

Group III (8 Ss) was placed 1n the severe visually
restricting ocages.. |

| During the_eiperimental sessions Groups II and
IIT, i.e., moderate visual restriction and severe visual
restriction, were transported to the testing Toom with
~a plece of wood covering the top of thelr cages to re- .
strict external stimulation, .Group I, l.e., no visual -

eetrietion, Wwas. trensported withﬁno,visualrbarrier‘
plaeed over 1ts cages.

n The following procedure constituted a trial. 3

was: placed in the start box where it remained for ap-

proximately five seconde or the time thereafter required
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for the 8 to face the front of the start box. VWhen the
gulllotine door to the start box was ralsed, a stop watch
was acti.vated. S's 1ni.tia1 tu:m to the right or 1eft \
was recorded. A turn was defined. as. the entry 1nto one
of the maze arms with all four feet. When the s entered
- the goal box with all four feet, the timing watch was )
stopped and the guillotine door to the box was dropped
behind S.A R | o
, The és -were allowed to correot turns made to the
dead end maze arm rather than being :removed from the
maze after making 1noorrec'c ohoioes. As 1nd1cated ‘oy
Hull and Sgence (1938), this correotion method. should
result 1n the ococurrence of the oorrect reaotion 1n B
i‘ewer trials 'cha.n the non correction method. in which the
S was removed from the naze 1mmediately after making
an 1ncorreot ohoioe. o N L
A s a8 allowed to remain 5.n the goal box for thirty
aseoonds, then :returned to. the start box for the next
trial. Ss were run in blocks of four oonsecutive trials '
, with an average 1nterva1 of’ fifteen seconds between thelr
,remove.l from the goal 'box and the raising of. the sta.rt
. box aoor An the next. trial. 'I'his interval .’v.noluded the |
‘time fbaken‘ to remove 8 from the goal 'box and plaoe it
in tﬁé "sta"rt box and. the standard delay 1nterval bet‘ore ,'
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the raising of the start box door.

The groups were run in order of their numerical
designation on the first block of trials. Thereafter,
in order to control for the effects of diurnal activity
cycles, the group run first on the_ﬁrevious block of
triels was run last on the next block, the remaining
two groups moving up one step in the order.

On the initlal testing day Ss received one bloock
of four trials in the morning and one block of four
trials in the afternoon; The followlng day the Ss re-
celved one block of four trials, Thereafter, the Ss
were glven one four-trlal block every other day. Ss
recelved a total of forty trials in ten blocks of four
each, '

" 'For the first twenty trials the goal box was on

the right maze arm; for the second twenty trials it was

reversed to the left.

The goal box pattern remained constant for the
first twenty trials, During the last twenty trials the
objects were rearranged prlor to each block of four

trials.



19

RESULTS

Multifactor analysis of variance with repeated
measures was used to test possible group differences
in runway times. ‘As shown 1n Tables 1 and 2 there
was no significant difference between groups in rune
way times on either five blocks of trials. The rela-
tionship of runway times to each block of trials for
each group is shown in Figure 1. It can be seen that
on the first five blocks of trials the group differ- ‘
ences were in the predicted direction (.10 [ »/ .20),
but these apparent differences did not ocour on the
second five blocks of trials (p>.50),

The increasing runway times on the first five
blocks of trials and the corresponding decrease in
times on the second five blocks were tested by use of
the Newman Keuls test on ordered means presented in
Tables 3 and 4, Both the increase and decrease in
times were significant at the .01 level.

The relationship of the number of turns to the
right maze arm to each blcck of trials for each group
1s presented in Figure 2., The number of turns to the
goal box arm for each five blocks of trials was tested
:by multifactor analysis of variance with repeated




Table 1
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| . Analysis of Variance on Runway Tiﬁes pér Block

of Trials (First five blocks of trials)

Source of Var, Ss ar Mean Square F
Between Ss

Treatment grps 95,739.84 2 47,869.92 2,43

Ss w/erps 42,645.78  21.6  19,659.53
Withdinss o

Blocks of trials 145,951.64 4  36,487.91  7.91##

Treatment grps x ‘ |

blocks of trials 53,444.48 8 6,680.56 1,45

Blocks of tfials -
x 88 w/grps 398,645,28

86.4 b,613095

P95 (2,22)
P os (4,86)
F g5 (8,86)

=

w—
-

—
E—1

3044

2.“’9 :

2.06



Table 2

Amadyola of Wariznes on Rumny Tines per Block
of Telnle {Second fivo blooks of tyinls)

"y

Sourac of Var, 31 iy flean Sonaxre P
Datweon 53 o |
T&‘é&@&nﬁ ompn 2,072,958 2 1,3351»15‘3 r‘Z 1.00
sg w/orps 1104036030 1941  54805.57
wvathin 3o
Plools of trialn l&?,ﬂﬂ?.ﬁﬁ {3 12,253.33 12,8008
Toonbaont cope 2 :
prooko of trinls Ge531le?? B 19101407 4428
Hlooke of Sriala  72,672.02 764 95120

z 5g wexps

?*95 (2,20) = 3,44

Po5 (476) = 2451
?'95 (gg'?é) ] 34&03
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o Non Restriocted
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¢ . a
o! \’\/\,v
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TRIALS

. Figure 1. Mean rumway times per block of four trials
per group. ,



Table 3
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Newmen Keuls Test on Mean Runway Times per Block
of Trials (First five blocks of trials)

Blocks of Trials 1

2 3 L 5
Ordered Means | 32.4 73.6 85.0 106.3 135,6
1 Ly,2% 52,6% 73.,9% 103,2%
2 ' 11.4 32.7 62.0*
3 21.3 50,6
Ly | 29.3
~Truncated Range T 2 . 3 L 5
4,g5 (r:86) 2,82 3.39  3.73 3.97
B [ ]
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Newman Keuls Test on Mean Runway Times per Bloock
of Trials (Second five blocks of trials)

Blocks of Trials 10 9 8 7 6
Ordered Means 26.9 35.2 L6,.2 78.1 79,1
10 8.3  19.3 51.2% g2,2%
9 11,0 42.9% 43,9%
8 31.9% 32,9%
T 140
Truncated Range r .2 3 b ,; }5
q,95‘(?;75)" <4"“ .2392'”  3-39 3473 3.97
5_a,95 (1,76) 18,5 22,3 24,5 26,0
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measures as shown in Tables 5 and 6. There were no
slgnificant intergroup differences on e;ther ha1f of
the experiment (p >.05). The Newman Keuls test on
ordered means was used to test the increase in the
number of turns to the goal box arm of the maze whilch
occurred on each five blocks of triais. Each five
block increase in turns to the maze arm was signifl-

cant at the .01 level as indicated in Tables 7 and 8.
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Table 5

Analysis of Variance of BRight Turns for Each Grou
per Block of Trials (First five blocks of trials

Source of Var, i . Ss . ..afr Mean Square F

L
Between Ss | b |
Treatment grph = 2,91 2 146  F/ 1.00
Ss w/gxps 0531.20 21,6 245,92
Within S5 |
Blocks of trials 23.16 b 5.79 L, ghtn
Treatment grps ¥  6.72 8 , .84  F/ 1,00
blocks of trials.
Blocks of trials 101.20 86.4 1.17
. x S8 w/erps

2) = 3,
F.95 (2,22) = 3,44



Table 6
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Analysis of Variance of Left Turns for Each Group
per Bloock of Trials (Second five blocks of trials)

x Ss w/grps

Source of Var;l . Ss darf Mean S8quare F
Between Sg
| iTreatment grps 2,44 2 1,22 1,10
88 w/erps 21,20 19.1 1,11
Within Sg | | . o
Blooks of trials 18,40 4 4,60 . 5.75%%
Tréatment grps x ’5.io W64 l,E[ 1.00
, blocks of trials . ,
Blocks of trials 61.22 76.# ‘..80‘

F.gs(z,zo)’a 3.0k
F_g5(4,76) = 2,51
F __(8,76) = 2,08

«95
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Table 7

Newman Keuls Test on Mean Number of Right Turns
per Block of Trials (First five blocks of trials)

Block of Trials 1 2 3 L 5
Ordered Means = 1.64 2,00 2.52 2.72‘ 2.75
1 +36 .88%  1,08% 1,11#
2 052 072 075
3 + 20 23
L .03
Truncated Range r 2 3 L 5
a,95(786) — | 2.82 339 373 3.97

Sﬁ q.95(rf88} ‘c62 075 , «82 987




30

Table 8

Newman Keuls Test on Mean Number of Left Turns
per Block of Trials (Second five blocks of trials)

~ Blocks of Trials 6 - 7 9 . 10 é
_Ordered Means 1,48 2,59 2,68  3.00 - 3.05
6 1.11%  1,20%  1.52%  1,57%

Vi | .09 ol U6
e L3237
0 .05

1 Truncated Range r -2 3 k. 5
a4y (76) 2.82 3,39 3.73  3.96

3_‘¢ 53 (r,76) sk B 71 ums
B L ]
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DISCUSSION

The non significant differences between the experi-_
mental groups on the first and‘sedond five blocks of tri-
als result in éhe‘aécéptance of the null hypothesis that
visual restriction does not act as a motivational vﬁri—'; 
‘able affecting an internal exploratdfywdrlvemstaté; N

_The increasing runway times on the first five blocks
of trials suggeétﬂthat_the,goal,boxwdecreaseduin attractive-
ness. This,dectease,wasﬂﬁrobably due toMaMreduct1on in
the relativeAnbvélty.of‘the,goal.box as a,?esul£ of the
non changipg-pattern,of_novelty,objects.yﬂf“ .

The decreasing runway times on the second five blocks
of trials suggésﬁ_that the goal box”maintalned”or,inoreaséd
1ts attractivehess due to an increase in the relative nofél-
ty of the goal}bgx resulting;from.the_changingmpattern of
novelty obaeoﬁ‘.y " |

The}sighifibant number of 1n1tié1,choicesvto”tha‘fight
arm when thé‘goélrbox,wasfonﬂthe_rightwandmto_the_left‘arm.

- when it was reversed to that side indicatéwﬁhat”theibox
offered reward which‘supported;learningmof”awmqtbrmresponse.

Alfhough thé apparent group differences,on_the first
five blocks of trials.seen in Flgure 1 were in the predicted
“direction (.10./ p £ +20), it is not believed that the in-
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’

ternal explofatory drive analysis of exploratoryvbehavior
was supported, It 1s belleved that since ﬁhere was. no
such trend on the‘second five blocks of trials, thé dif-
ferences between the first and second five blocks of
trials in intergroup order may be attributed to dif-
ferences in procedure,

| When.thevgoal,box pattern vas not changed on the
firast five blocks of'trials, the non restricted group
had an opportunity to generslize between the relative
novelty of visual stimuwli in the living envirorment and
_the testing situation. Generalization of relative
noveity occurred since the living enviromment and the
test apparatus were simllar in complexity of visual
stinmull. The generalization of stimulus novelty be-
tween the 11ving envirorment and the testing situation
resulted in a reduction of the relative novelty 6f the
goal box,rand there was a corresponding decrease in the
attracting properties of the goal for the non restricted
group.

There was no corresponding decrease in attractive-
ness of the goal for the restrlcted groups since for ™
these Ss there was 1ess similarity betyeen the test
situation and the 11ving environment. and the goal box. .

was relatively more novel.” Therg waswless=sim11arity“
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between the testing and living envirorments for the
restrioted Ss because thelr vision of the extra-cage
environment was limited or non existent. Thus interw
group differences 1n.runway timesrcan be attributed
to the differences in the attractive properties of the.
goal box due to generallization of stimﬁlus familiarity
from the 1iving cages to the test box and need no postu-
lation of Internal drive differences.

On the second five blocks of trials when the goal
‘box pattern was changed on'each block of trials, the
gimilarity of the testing situation and fhe living en-
viromment was reduced for the non restricted group.
The reduded similarity lessened the dpportunity for the
. non restricted group to géneralize between the relétive
novelty of the 1iving enviromment and the test situation.
This reduction in similarity was'relatlvély greatef for
the non restricted group thén for the restricted groups _
since the latter had a minimal opportunity to generalize
novelty on the first five blocks of trials. The rela-
tively greater reduction in generalization of novelty
for the non restricted group raised thé goal box to the
level of attractiveness which it held for the restficted
groups, and no group differences in runway'time would be

“expected, Thus 1t is assuned that the‘change of the
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goal box pattern on each block of trials resulted in
the dlsappearance of the apparent,(gloozwpw[_.zo) inter-
group runvay time differences.

The results of this study suggest that the oppor-
tunity for generalization,between thesrelative‘novelty
of stimull in the 1iving envirorment and the testing
siﬁuation was important iﬁ determining the,response :
eliciting properties of the latter situation and not the
degree of restrictlion in the living environment.

The preceding explanation 1s based upon the asg-
eumption that relative novelty is a function of the -
amount of generalization of visual stlmuli as well as
recenoy of contact. Support for thie assumption is
found 1n a study by Montgomery (1953) 1ndicating that
the deorement in exploratory behavior produoed by oon-'
tinning expooure to one stimulue situation generalizes |
to other situations, that decrement deoreasing in mag»
nitude as the slmilarity of the stimulus situations o
decreases, o |

It is oonoluded that exploratory behavior 1n thisl'
,»study Was, not affeoted by 1ntrinsio stimuli, and the .
prediotion.made by the 1nternal exploratory drive hy~
pothesis was not supported. It is oonoluded that the
 vesults of the present study support the external etimulus
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hypothesis of exploratory behavior, |

This writer suggests that the results in previous.
studies indicating that deprivation of stimulus input
affects exploratory behavior were not a direct function
of the deprivation, but were the indirect results of
the manipulaticn of other variables. |

In the studles by Symmes and Jones et al., 1t 1s
assumed that the oritical variable was general anxiety
1nduced by the experimental situation,rather_than.by the
arousal of a specific internmal exploratory drive, This
anxiety was specific to the lack of stimulation in the
testlhg situation and occurred as.a,resultrof the con~
trast between it and the normal living.environment.‘ |
Visual stimuli'introduced into - the test environment
served to lessen the contrast between the testing situ-
ation and the llving enviromment, thereby reducing
anxiety and rewarding responses producing these stimuli,
Increasing degrees of confinement produced greater
anxiety dbut not a greater internal exploratory drive.

A similar analysis of the effeéts of visual re-
striction upon an S's anxlety level is found in a study
by Segall (1959) in which kittens were placed in a
3 ft. long by 3 ft. wide by 2 ft. high flat-gray box,

In the center was a ten-inch highvstand that the kitﬁens
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could climb in order to see several bright_objeotsp
through a portal in the box which was opened when the
top of the stand was reaohed‘ A group not allowed to
see the objeots "meowed" more than the group permitted
to see out, Segall 1nferred thet this reaotion was
prodnoed by the limitatlon of exterooeptive stimulation
which resulted in anxiety.,
The present writer's explanation 1ndioates thet
the effects produced by restricted visual input are
short 1ived, 1.e., sinoe the anxiety is produced by
, V1sua1 restriction, oessation of the confinement re-
sults 1n dissipation of the anxiety when the S's usual
range of visual stimnli is again avalleble to 1t.
‘ Such an approach 1ndioates thet Segall's model
is applioable when 1t 18 utilized to predior the benof
hevior of Ss within a visually restrioted environment |
but not when used to prediot the behavior of Ss Just f‘_
released or removed from suoh an environment. ;
In this study any anxiety produced by visual re-:‘
striotion apparently dissipated 80 rapidly that suoh
anxiety did not affeot the opportunity to explore.‘_,
It 13 oonoluded 1n the present study that restrdotedj
visual 1nput did not affeot an 1nterna1 exploratory »
drive. . Its effeots upon behevior were a funotion of
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the increased relét;%e’npvelty'offéxtrinsic,stimuli.

' The inerease in relative novelty was & result of re-
’duced‘qpportunity for stimilus generalization between
the~1iv;ng éhvironment ahd ﬁest:ényironment st;mu1;‘
This conclusion_supborts tﬁe,external stimulus hypothe-

sis of exploratory behavior.
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SUMMARY

This study tested opposing theoretical hypotheses
‘concerning the effects of restrlated visual Ainput upon
exploratory tendencies, One.hypothesis postulates that
deprivation of visusl stimilus input acts as a motive-
tional variable through arousal of internal drive stimull
and that periods of visual restriction result in in-
creased exploratory drive. The,Opposlng theoxry holds
that‘restricted;visual input does not arouse an internal
expioratory drive and that exploratory behavior is the
funchibn of a drive having its source in cues-external
to the organism. | ' '

A Three groups of hooded rats were placed in 11v1ng
environments resulting in th:ee 1eve1§ of visual re-
striction.',Thé»nbnvreatricted gfoup was_plaoed in wire
mesh cages affording a full view of the housing room.
The modérately restricted group was placed in common
laboratory cages having aluminum sides and a wife mesh
front.,:TheVSeverely restricted group was housed in
the same type of 1aborator& cage with plywood placed
over the wire mesh front to cut éff all sources of exXw-
ternal visual stimulation, |

Ezploratory tendencles were tested by recording
the time taken by the Ss to travel from the start box
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of an L arm Y maze to a goal box containing novel ob-
Jects at the end of one arm, the lower the time, the
greatef the<exploratorw.motivation,QSSumeds

Each § received ten blocks of four trials each.
For the first five blocks of trials the goal box was
on the right maze arm and the arrangement of the novel
objects remalned constant. On the second five blocks
of trials the goal box was reversed to the left maze
arm and the pattein of novelty objects was rearranged
prior to each block of .four trials, On. the first day -
of testing eaoh § recelved one.block of trials in the
morning end one block of trials in the afternoon. The
following day each §,re¢e1ved.one;bldck of trials.
Thereafter,gtesting,occurred”evéry other day until ten
blocké,of trials were completed. .

The internal.exploratory drive hypothesis pre~
_ dicted that the severely restricted group would have a -
higher exploratory drive level than the moderately re- - .
stricted group, 2nd that=the drive level of the moderate=~ °
1y restricted group would be higher than that .of' the
non restricted group. Accordingly, the severely rew- = .
strictéd~group would have the lowest runway times, the -
moderately restricted group the second lowest times,
and the non restricted group the highest times, =



40

There were no significant differences betﬁeen :
groups in runway times; On the first haif of the ex-
periment there were apparent group differences in the
: direction predicted by the 1nternal etimulus hypothesis .
(.10 / p_4,,20_). There were no differences in the |
seeond,halfuofethevetudym(p:>,50),_zTheseuepparentedife.v |
.,ferences“were,dieeussed,._Itmwes;coneluded,xhat reetiicted
visual input deesfhot'affecﬁeen internal exploratory.
drive but may_ihrluenoe expleretory tendencies_threugh
its,effeet uponeoppertunitiee fernetimﬁ;us genereliza-
tion between,the“pelat;vennoyelty‘ef,the-};vingepvl?onu
ﬁent and the testing situatioh, |
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