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Habituation of GSI to repealed stimulation with tones of either 2+ ar 20+
sec. duration was investigated with college sludents. Subsequent to habitua-
tion, stimulus durations were reversed immediately for half the Ss and
after a number of additional trials for the remaining Ss. Speed of habitua-
tion did not vary with stimulus duration but was significantly related to
“gpontaneous activity” as defined by spontanecus fluctuation scores.
Orienting to the reversal mn stimulus duration was indicated by an overall
increase in latency and an increase in response duration for 8s changed from

a 2- to a 20-sec. stimulus.

This experiment was undertaken fo
study the course of habituation and to
determine the relevance of certain vari-
ables. First, one aspect of Sokolov's
(1960) explanation of habituation was in-
vestigated, Sokolov econceptualizes a stim-
ulus in two parls——onset and prolongation.
He has hypothesized that the prolongation
of a stimulus produces unconditioned in-
hibition, which becomes conditioned to the
onset of the stimulus, thereby produeing
response decrement and habituation. Thus,
habituation is explained as econditioning
in which stimulus onset acts as 3 CS and
stimulus prolongation as a US for inhibi-
tion. During habituation, conditioned in-
hibition accrues to stimulus onset, thus
causing the response decrement character-
istic of habitvation, This formulation sug-
gests stimulus prolongation or duration as
a relevant variable in habituation. Tt
night be expected that greater prolonga-
tion would {facilitate the development of
conditioned inhibition, thereby producing
faster habituation. In order fo investigsate
this hypothesis, habituation of the GSR
as a funetion of stimulus duralion was
studied.

Second, Sckelov has also reported that,
once habituated, 8s will orient to changes
in the temporal characteristics of the stim.
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ulus experienced during habituation. In an
attempt to replicafe this finding the dura-
tions of the stimuli were varied subsequent
to habituation.

Finally, a number of investigators have
shown that, within a given response mode,
“sponlancous activity” is strongly related
to reaclivity to stimulation (Johnson,
1963; Tacey & Lacey, 1958). Since this
finding is particularly true with respect to
measures of skin resistance, the relation
between spontaneous activity and habitua-
tion was investigated. (In this paper spon-
tanecous activity refers to fluctuations in a
given response mode thai are apparently
unrelated to environmental stimulation.)

MeTHOD

Subjects

The 8s were 40 lutroductory psychology stu-
dents.

Apparatus

Skin  resistance was recorded continuously
through a Fels Dermohmeter connected to an
Esterline-Angus Recorder. Zinc-zine sulphate elec-
trodes 1 em. in diameter were attached to the sole
and top of the foot. A constant amount of electrode
jelly was injected beneath the slectrode through a
small hole in the center of the back of the
electrode. The hole was then covered with tape.

The stimulus used in the habituation sequence
wis a prre tone of 1000 cps generuted by a Grason-
Stadler Audio-Frequency Oscillator and delivered
through a speaker placed approximately 5 ft. in
front of 8. The intensity of the tone was 94-dh.
SPL mesasured at the position of S's head. The
duration of the tone, which wasg controlled elec-
ironically, was either 2 or 20 sec. The intertrial
interval was varied randamly.
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HABITUATION OF GSR

Procedure

The 85 were seated o comforable ebair fasmyg
Ui speaker, which was hidden by o drape, They
were told of the measuremends o be inken but
ne mention of the tone was made. Firsi, (he GSR
electrodes  and thon equipmens {or recording
finger velume and dilation of the tcmporal artery
were abtached to 8 The data from the latter
recotdings will not b reported at this time, The
Sx were left wlone in the sonmul-contralled testing
room while £z wt recording reuipmend. were in
an acioining ronm. A one-way vizion window con-
neeted the rooms,

The Ss wore randomly assigned o conditions
g that 20 8s started the oxperiment with oa
stimmlus of 2-zec. dormiwon aml 20 with & stinalus
ol 20-sec. duration. These groups may beoenllod
the short- and long-stinmlus groups. The stimuli
were prosented  repentedly nntil 8z oreaclied an
habitnation eriterion of theee suecessive tnals on
which no response oeonvred. A failoee 1o respond
was seored for any Huctiation ander 1,000 olims,
At this point she stimnlus duraiions were reversed
for 20 Sz Hall ehe S 08 = 100 whn wiere habitu-
atedl with A 2esee. stimnlus were clanged to o 20-
sre stunnlus. This omay e oealled a short-to-
long reversad, Likewtse, hall the 83 (8 & 10) whe
were habitgated with o 20-sce, stimulus were
clanged to a 2ezoe. stimulie, a long-lo-short revor-
sal, The remuining 100 Sz m the shori- and long-
stitnutus groups weore given 30 additional  triands
before veversing the stimudus durdionz. These
ldber Ss oy be eallod the delaved reversal growp
and the former, the tmmediste reversa) gronp. Sbe-
seruent oo the experiment all 85 filled ont the
Tavlor Anxiety Seale (Taylor, 1953}

I, should be noted iliat Bs decision @z to when
the habatuation criterion ovenrred dild not always
agere: with thatl resulting from o more serupulous
seoring of the daia e o larer date. Oveasionally,
thercfore, the roversal stimulus was administered
a few Dinls alter the eriferion was met, but in any
s 11 was alwavs odminiztered after o succession
of ai least three Glires o pesponii.

Usee of o constant intertrial interval jor long-
and short-duration xmull would eonfound stinu-
Iis dduration with interstimulus mterval (the -
iorval Delween onset of any two suceessively
progented slimulid). OF neressity the inwersiimulus
interval would b longer for a long-duration stimu-
luz, I order 1o control for this, the shortchns-
tion group was man under two indertrial interval
vonditions, Hall of (hese S: (V= 10} were mun
with an inferiviad intervid of 10-40 see—the same
as Lhat for all Ssin the long-duration gronup. The
remang hall (¥ = 10} were mn with an introe-
trial interval of 30.60 sce, =0 that ihe interatimulus
intervals were siinilar Lo those of the long-duration
group. O the 10 8= i each intertrial ioterval
comlition, fie were in the Immediate and five in
thre delaved roversal groups.

Spontanrous  activity =cores were defined i
ferms of Lhe nonher of spontaneons fluctuations
of 1000 ohimz or gresier, ocearring in the 2 min.
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just prior o the firsk hubituation teial. These
seores could be obtaned for 35 Sk

The response measures abiained for all Ss were
fregueney, Tuteney, and nmgnitude of response.
The magnitude was  defined in terms of the
abzolute difference 1 rosistance hetween the onset
of the responze and the point of lowest resistunce
within 20 zce. of stimulus onset. The aualyses of
ihe data woere performed with this difference score
as well as with a log conduchunce change score.
Sinee Lhe results were cssontally the same with
both meazures, the data are veparted in torms af
the differcnes score. Latenes was defined as the
iime elapsing hetween the point of stimuluz onset
and the paint of pen deflection wineh indicated
nnset of the respouse,

Tn addition, hase level values were ohiained on
ihe fiest twa weials for all S and over the fivst 33
trials for o select group of S50 A baze level value
waz defined gz the absolute resstanee voeorded
ab the pomnt of onset of g given stinalus. For
those Ss who responded when stimulug dueation
was reversed, response durndion was scored  for
the followinge three responses: (o) the initial e
spotime i habitoation, (G} the lest response hefore
reversal, and (e) the response on the roversal iral
Response duration was defined as the time olipsing
helween onset of the response and bz poing of
lowest resisianee, The skin resistnee records wore
all =cored by w operson who had no knowledge of
the purpose of ihe experimend.

Resunrs
Stemublus Duration and Halbitualion

Speed of habiluation, defined in tennz of
the number of trials to o eriterion of three
successive fatlures to respond, showed no
effect of stimulus duration. The medhan
number of wrials to eriterion was 145 {or
the Z-gec. group and 155 for the 20-sec.
group. The probabilivy was 95% that the
mediang fell within the confidence inter-
vals of 5-20 and 10-22, respcctively. There
wis algo no effect of stimulus duration on
the number of trials to the fivst failure to
responel. (The median: were 6 for bhoth
groups.) An analysiz of vuriance indieated
that mugnitude of response was unrelated
o stimulux duratlon, while a plot of the
data indicated the same for the latency
and frequency ncasures, Similar analyses
showed no effeet of the two different inter-
tral mtervals used in running the short-
duration groupy.

Stimnlus Droation and Reversal

When the stimulus durations were re-
versed, 49% (18/37) of all 8s responded.
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{Three Ss who failed to meet the habitua-
tion criterion  within  the experimental
period were not included in the reversal
condition.}) The frequency of response did
not vary between the immnedinte and de-
layed groups; nine of the 19 Ss in the im-
mediate reversal group and nine of the 18
S5 in the delayed reversal group responded.
Therefore the Ss {rom both pgroups were
considered together in the following analy-
sis,

In order o aseertain whether those Sz
who did respond on the reversal trial were
arienting to ihe change in stimulus dura-
tion or mercly to the onset of the stimu-
fus, as during habituation, the lalency and
duration of the reversal responze were
analvzed. To put the reversal trial in the
context of the experiment, the reverzal
response was compared to the inicial re-
sponse in habituation and to the last re-
gponse before reversal, The mesn duration
and latency of these thres responses arve
presenied in Table 1.

Az indicated in the table, response dura-
tion was related to stimulus duration on
the reversnl as well az initial trials (F =
18807, df = 2/32, p < .001). The change
from u short to a long stimublis oceasioned
# significant ineressc in response duration
when comparing the reversal response with
the last response (8 = 424, df = 9,
p = <.01). The opposite change from &
long to a short stinmlus had no effect on
response duration. On the initiad tria] the
tong stimulus alse elicited a significansly
longer response duration (¢ = 3.85, «df = 16,
n < 01, These values did not differ sig-
nificantly from those elicited by the long
stimutlus on the reversal trinl.

TARLE I
Muan Dursamiaox axp Lavesey x5 sgconps)
oF THE HEVERsAL HEsroNsE aNp rnz [Nrriswn
ane Last Rusronszs ix Ianmiruarion

|: Short-to-long reversal | Long-to-short seversal

Responee I I — _—
Turation Lateacy © Buration | Laleacy
Rtk ‘ 8.1 ‘ 2.5 17.6 2.5
Last B4 3.2 7.9 3.8
Reversal HiLR 4.4 ‘ £ 2 l 5.8
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The incrcase in lalency szhown in the
table was stenificant overall (F = 18565,

df = 2732, p < 001) and did not vary
with sthmubus durasion. The chanpes in
stimutus daration, hoth from long to shorg
as well as fromn shore 1o long, resulted in u

significant merease i response latency
when comparing  the reversal response

with the last response (6 = 377, df = 17,
p < .01} Response latencey also inereased
significantly from the Initial response to
the fust response (¢ = 388, df = 17,
p < 01}, An analysts of response mugni-
tude failed to indiente uny effcet of stimu-
lus duration.

Spontaneous Activity

Unhike stinulus duration, spontaneous
activity was directly related to speed of
habituation. On the basis of their spontane-
ous activity svores, Sz weve divided at the
median, those alove termed labiles and
those below, stabiles, after the designation
of Lacey and Lacey 11938). ‘The median
number of fvinls to the habituation eri-
terion was 5.5 for the stalnles and 19.0 for
the lubilee, Thiz aifference was significant
ag indieated by a median test (p < 02).
The probabihity was 959 that the medians
fell within  the confidence  intervals  of
3-15 und 15-36, respectively, The median
number of trnds to the first failure to
respond wus 4 fov the stabiles and 8 for the
tabiles. A median test of this difference
wis aleo gignificant (p < .005). The 95%
conildence intervals for these medians woere
3-6 and 6-11, respectively,

Lubile-stalnle differences were anulyzed
on the first twe {rials of habituation, Wilh
respeet o latency of response, labiles re-
sponded slgnifieantly faster than stabilez
(F = 4699, df = 1/32, p < 05). There
were no  significant  differences  hetween
lubiles and stabiles with rvespeeb to mag-
nitude of response and buase level vilies,
Rank  order correlations of spontancous
activity with base level were 29 (p < 10)
on Trial 1 and 35 (p < 05) on Trial 2.
The data were ranked sueh shat these cor-
rehutions indiente the extent to which in-
eroased spontancous activity 1z related to
deereased hase level,
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To further study the effect of spontanc-
pus activity on amplitude and percentage
response  during  habituation, a subgroup
of Ss who had received at least 33 trials
was selected; 20 S5 10 Jabiles and 10
stabiles, met thiz eriterion. Pereentage re-
gponse was directly related te gpontaneons
activity. In Figure 1 the mean percenlage
regponse is plotted in blocks of four trials,
excluding the first trial on which all 8= re-
sponded. The mean wns  obtained by
averaging the perceniage response values
attained by ndividual S5 mn blocks of
four trials.

An analyziz of these dain indicaied that
habltuation was occurring in both groups
(F = 9212, df = T/126, p < 001} but
that, the Jabiles consiziently vesponded at a
higher frequency than the stabiles (F =
12324, df = 1/18, p < .005). Labiles and
stabiles did not. differ significantly  wiih
respeet to magnifade of responze over the
first six trials, although both groups did
exhibit significant habituation (# = 24 040,
df = 5790, p < .001). Only the first six
trials were analyzed beeause of the subse.
quent: low  frequeney of response in the
stabile group.

In addition, the base level data of these
Sgoindcated shightly lower values for ihe
laie Ss. When only the first {wo trials
were considered, the p values were Jess than
05 (F = 5082, df = 1/18) but were be-
tween (05 and 10 when all 33 trials were
considercd (F = 4319, df = 1/18).

Habituution

1o the data reported thus far, habitua-
tion has been charactervized by a deereuse
m magnitnde and pereentage response. In
addition, the lateney of response showed a
significant tendency to increase during ha-
bituation. This was indicated by (o} the
previously deseribed inereuse in latency
from the initial to the last response for
those Ss responding on the reversal trial,
and {&} by a test of ihe inerease in
lateney {rom the first o the last response
of all Ss in the delayed reversal group
(6= 259, df == 19, p < 02).
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Taylor Anviely Scale

The Taylor Anxicty Scale {TAS) scores
showed low, nonsignificant  correlations
with all of the following vartables: numn-
her of trials to the fiest fatlure to respond

{r = .19), munber of trials to the first three
successive {allures to respond (r == 23},
magnilude of the first vesponse (r = 16),
base lovel wvalues hefore the fist and

second trials in habituation (v = 03 and
—.10, respectively), aml spontaneous ac-
f1vity scores {» = 28}

ThscussioN
Stimaduy fhoation and Habituation

The results of this experiment fail to
support  one unplicaiton  of  Sokolov’s
(1960) explanation of habituation. Within
the Jimiting parameters of this experiment,
stimulus daration did not appear as a par-
ticularly refevant variable in habituation
per se. lurther, the hypothesis that a long
sthmulus would result in faster habitua-
tion than a shert one was not eonfirmed
T his reeently translated hook (1963},
Sokolov states that o stimulus of very
short, duration may elicit no response or a
response that habiiuares quickly, while a
vary long stinmlus mav also habituate
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might expliin our results,
except that o stinmmlus of 2-sce. duration
would not be cousidered extremely short
and, furthernore, i did not produce par-
ticularly fust habituation.

Ween, Chage, and Graham (1964) re-
ported no  difference 1t habituation o
stiuli of 2- and 10-see. duration when
uging a4 {requency of rosponse Dcasure.
They recorded heart rate changes in new-
borng over 15 trials and did veport that
initiutly the longer stimulus produced a
longer period of acceleration which habitu-
ated quekly., This 1 stmilar to  the
longer response duration elicited by the
longer stiinulus in our expernment. Thomp-
son and Welker [1963) reported no differ-
ence in within-session rate of habitation
to stimuli of J1- wned 2.0-sec. duration, al-
though the 2-sce. stimunlus eheited o greater
degree of response overall. They used audi-
rory stunull wind scored spatial orwentation
in eats on a 4-point scale. They further
reported that over a number of seesions
long-term habituation  eceurred  to  the
J-see. sthuulus but not to the 2-gec. stlnu-
lus. On the other hand, Bridger (1961],
observing the startle response in neonates,
reporfed  that a long anditory  stinmlus
produced faster habituation than a shord
one. Coppock and Chambers (1958) sug-
gosted that the amphitude of the uncondi-
tionedl GSR to 2 A-see shock  showed
gome tendency o labituate miore slowly
than that to o 3.0- or a 15-see. shock.

This variety of results may be in part
refuted to the intensily of sthnulation. In
the DBridger (1961) and Coppock  uand
Chambers (1959} experiments, whiel uii-
Hzed strong startling sumull (shock and
startle-produeing auditory stiruuli), slower
habituation was reported for shore-durs-
gion stimubi, In this experiment amd the
others reported {Keen et al, 1964; Thonp-
son & Welker, 1963}, nnlder nonstartle-
producing stimull were used and rate of
habituation wuas not related Lo stimulus
duration.  This  sugeests  that rale  of
habituation nwy vary with stiodus dura-
tion anly under conditions of more intense
stimulation.

The mterpresation of  Thommpson  and
Welker's finding with respect Lo long-term

auickly. Tlus

habituation 1z =zomewhat compheated by
the foct that for any elven S stimulus
durations were aliernated from one  ses-
=gn o the next. The results of the present
expernnent. sugeest thas the shifis from s
short fo u long stimulus may have rvesulted
in a relatively greader degree of orlentation
than the zhifts frewm s long to a short
stimulug, Thus, the apparent  coffect  of
stivndus duration on long-term habitua-
tion may be in purt due lo the alternation
of stiimull. The relation between stimulos
duration and long-term habituation eould
be determined more clenrly by testing 83
with the smme stimulug dwration of each
25107t

Stinvalus Dhurotion and Revesnd

The results of the reversal condition
this experiment. show that 199 of the Ss
responder] Lo an alteration e the tewmporal
pattern of the stimulus, In order to ascer-
tain whether these Ss were orienting to
the eluuge tn shimuaing guration, or merely
Yo the onset of sthualation, ag in habitua-
tion, the luteney and duracion of the re-
versal response were compared with those
of the fust response hefore reversal If
these Sz woere responding on the reversal
trial as i It were meorely another habitoa-
ton  witl, no  differcn would  be ex-
pected between the veverzal response and
the response pweceding it Sinee lhe re-
versial in duration could not he noted lor
at least 2 see., o longer latency would he
expecterd 17 these 83 were onenting to the
change 1 durabon rarher than to stinuolus
onget, A comparison of the lateney of the
reversdl response with thnd of the Tast re-
§pONse
cuntly
20IReE,

hefore reversul showed a stenifi-
longer latency for the reversal re-
Tl supggests thal these Ssodid
orient Lo the clianee hn duration.

Further, if these Ss were orienting to the
reversil in stimulus daration, 1t could he
expected that the short-to-long  reversal
would  oceaslon an meretse In Tesponss
duration. Thiz 1z supgested by the direct
relation between stimulus duration and ro-
=ponse duration fownd on the mitial trial m
hubituation. The zhori-to-long reversal did
produce o significant  Inerease  mo the
duration of the reversal response ag com-
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pared Lo Lhe lust response, suggesting dgain
that these Ss ortented to the change in stin-
ulus duralion. With respees to the opposite
reversad, tong to short, there was no decrease
in response duration. This could be expeeled
since the durations of the last response be-
fore reversnd were sufficientty shovt so that
a further deercase wouid have heen un-
likeiy,

Thus, the compartson of the reversal re-
gponse with the last responsze priov to re-
versal revealed an overall inercasze in
Inteney and an increaze in response dura-
tion on the short-to-fong reversal. On tlusg
hasis it may be concluded that those Sz
whao did respond on the reversal tnal were
orienting io the change m stimulus dura-
tion, These resutts ave 1 line with Sckolov's
repart. that Ss will ortent wo an aheration
in the stimulus duration {1960},

Sponfaneous Activity

The finding that speed of hahituation
varied with sponlaneous activity supports
m greater detail the general finding that
more GER stabiles wdapt during a
quence of siimult than do labiles, az has
bheenr reported by Johnson {18963) and
Mundy-Castle and AMeKiever (19331, The
grenter pereentage response on the part of
the tubile Sz is consigient with the signifi-
cant eorretations between the number of
spontaneous {tuctuntions and orienting re-
sponges recorded by Stern, Stewnrd, and
Winokur {19615,

The finding that spontaneous activity
was unrelated to magnitude of response s
comststent with the findings of Wilson and
Dyvkman (1660}, but dizscrepant with those
of Johnson (1963} Perhaps the wmedieal
students of the former experiment and the
payehology  students of ihis experinment
were less apprehensive und thereiore less
responstve than the hetieopter pitots whe
viewed the procedures of Johnson’s expori-
ment ag a medical examination, This find-
ing also differs from that of Silverman,
Colien, and Shmavonian {1959} and may
result, from cither or hoth the more sensi-
tive measure of spontanecous fluctuation
used by Sibverman and the move stressful
situation employed w us exportmenta,

sl
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The weak negative relation  hetween
spontateous activity and base level is sinn-
lar to vthat generaliy reported w the htera-
ture {Lacey & Lacey, 1938; Muartin, 1960).

The shorter lutency of response found
for lubile Ss iz consisteni with the find-
ings of Lacey and Lacey {1958} and Stern-
hael {19607}

Troglor Anwviety Scale

The luck of sgnifieant relations be-
tween the TAS scores and the varisbtes
mentioned 1z shmilar lo that recorded by
Johngon (1963} and Wilson and Dykman
{1960},

Spontanesus  dcfivity and the Orienting
Heaction

Apparently spontancous welivity in skin
resistance by closely related to repetitive
orienting such that grester spontaneous
activity implics a greater likelihood of
continued  orfenting. Given  individual
differences  in  spontaneous activity, the
inplications of this relationslup depend on
the significanee of orienting. According to
Sokolov, the functional slentfieance of the
orienting reaction Heg in the optimal state
Tor perception of sthimuli ereated by its corm-
ponent responses {19631, Berlyne (1960)
has supgested that many of the responses
included In the ortenting renelion wre a part
of the “intensive aspect of attention™ A re-
fated suggestion proposed that the GSR
component of ortenting facilitates registra-
ton of the stimuiug event (Bagshaw, Kin-
hle, & Pubram, 1965; Kimble, Bagshaw, &
Pribram, 1963},

Thus, the ortenting renction could he
conatdered one type of attention response
in that 1t prepares and focuses the organism
for optimed perception. This should faeili-
tate pereeption of hoth the sthnulus cont-
plex whieh aroused the ortenting reaction
and  whatever situational c¢hange might
follow. This sngpests that the orienting re-
action might be important in zituations in
which one stimulus is « signal for unother,
ag m Jewrning, for examnle, In this regard,
Sokolov hus reported that the eaze of olas-
steal conditioning is closely related to the
oceurrence and strength of the orienting

reaction clicited by the C% {1963}, Since
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repetitive orlenting s directly related to
spontaneous activity, 1t would be expected
that more labile Sz would, by virine of
orienting more frequently, show  betier
¢lassical conditioning than more stabile Ss.
Sueh findings have bheen reported Ly Stern
et al. (1961} and Martin (1960), Thus,
the relation between spontaneous activity
and  orienting  apparently  implies  that
labile Ss are more often In a state opti-
mally condueive lo stimulus perception
than are stubile Ss. That this 1s important
m learning is suggested by the elassical
conditioning data.
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