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ABSTRACT 

lt has been established tbat, with stimulus change, the 

degree cf crienting-response recovery frcm itort-term 

habituation (i . e ., habituation within a single stimulus 

series) is positively correlated with degree cf stimulus­

change. The present study IEEiesents an attempt to 

explicate the stimulus-specific nature of long-term 

habit ua ti on (i.e. , habituation retained acrcss stiaulus 

series). To this end, four groups of twenty subjects were 

frovided with two experimental "sessions", separated ty ten 

minutes. Across three groups, he degree of intersessicnal 

stimulus-similarity was varied, being either identical 

{Group 4), intramodally different (GrouF 3), or intermodally 

different (Group 2). To determine tc what extent the 

presentaticn cf any stimulus series in Part A is necessary 

for a lowering cf responding in Part E, Group 1 was given a 

stimulus series only in Part B. Occurrence of the orienting 

response was measured via changes in skin conductance, and 

two measures of long-term habituation were emfloyed: the 

magnitude cf re~pcnse to the initial stimulus of Fart E and 

the number of trials responded to before reaching an 

habituation critericn of three ccnsecutive nonresponses. 
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hree measures cf tc ic arcusal were emfleyed: frequency of 

fluctua ions in skin ccnductance, skin 

conductance level, and heart rate level. Neither evidence 

for non-stimulus-specific influences nor fer inter~caal 

generalization of lcng-term habituation obtained, though 

these results were somewhat equivocal since the measurE::: cf 

long-term hatituati~n may have been confounded by the 

di feri ng refponse-eliciting proper ies of the varicus 

stimuli emflcyed it Part A. Evidence for intramodal 

generalization was found with initial resfonse magnitude tut 

not with tria1s-tc-criterion, :::ugges ing that initial 

r e sponse magnitude is the more sensitive easure of 1TB. 

Eoth measures of ITH shewed a decrement across sessions with 

r e petition of an identical stimulu:::. 

---------· ~;}l:-~-- -
~r~~Ha r ve y 
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IN1:EODUCTIO'N 

In the course of his studies of classical ccnditionir.g in 

dogs , Pavlcv (1927) made no e of an unccnditioned response 

elicited by the first few presentations of conditicned 

stimuli: 1hE dogs moved their heads and pricked their ears 

in such a waJ as to direct heir senscry apparatus tcward 

th s imulus-source. 

r sponse would fad 

After repeated presentaticns , this 

and the conditioned response wculd 

replace it,. Pavlov termed the unconditioned resfonse the 

"in ve stiga tor y 0 or "orienting" reflex (OR), and expended 

cons·derable effort trying to eliminate extraneous s imuli 

which might elici an CB and disrupt the conciticr.ing 

process . 

over the years, he CE has ccme 0 be the focus , cf 

consideratle investigation in ·ts c~n right. '!he source of 

much of this in erest was eloquently summed up by Favlcv: 

It is this reflex which trings atcut the 
i mediate resfcnse in man and animals to the 
slightest changes in the world around them, sc 
that they immediately crientate their apfropriate 
receptor organ in accordance with the perceptible 
quality in the agent bringing abcut the change, 
ma king full investigation of it. The biological 
significance of this reflex iE obvious. If the 
animal were not provided with such a reflex its 
life would hang at e very momen by a hread. In 
man this reflex has been greatly develcped wi b 
far-r Eaching resul s, being r Fresentea in its 



highest form by inquisitiveness-- the pare nt cf 
that scien ific meth cd through which we may hope 
one day to come to a true orientation in knowledge 
o f the wcrld arcund us. (Pavlcv, 1927, p. 12) 

Additional inter,est undoubtedly stemmed frcm 
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an 

observa tion menticned above : With re r:ea tea presentat icn of 

a stimulus, 

disappe ars. 

considered a 

r e pre sents a 

the 

This 

form 

change 

OR gradually diminishes and 

process, termed .h~!!itu.gtion, 

of lEarning in the SEilSE 

in behavior with e.xferience. 

finally 

may be 

that it 

'Ihe CR 

thus seems to tie into the learning process in two ways, 

consist ing cf behaviors to maximize informaticn urtake and 

demonstrating behavicral flasticity with such uptake. 

Habituation, merely considered as a waning of a given 

r e sponse with repeated stimulaticn, is not restricted to the 

OR . Responses in organisms throughcut the phylogenetic 

tree, e ven includi~g the ccntracticn of protozoans following 

me chanical stimulation, demcnstr ate reducticns in 

r e sponsiveness with repeated Elicitation (Eisenstein and 

Pe re t z , 1 9 7 3 ) • As such, habitua ion must be considered a 

primitive fcrm of learning indeed. Howe ver, Thompson and 

Spence r (19EE) have developed a mere stringent definition of 

habituation with perhaps more relevance to human learning 

and the OR. Th€ y bave operaticnalized habi uation in terms 

cf nine parameters: 

1. Repeated stimulaticn rrcduces decreased resfonding. 
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2 . With cEssation cf s imulaticn , Sfontaneous recovery 

cccurs . 

3. BepEated ha tit uation series produce grEater 

habitua ·on . 

4 . Greater rates of stimulation produc€ more rapid 

ha l: i tu at ion • 

5 . Greater stimulus 

habituaticn . 

intensities produce slcwer 

6 . Greater numbers of trials b€yond hatituaticn prcduce 

slower respcnse reccvery . 

7 . Habituation to a given sti ulus ~ill generalize to 

other stimuli . 

8 . Presentation of a different stimulus produces 

resfcnse recov ery . 

9 . Repeated presentation of the different sti1ulus 

produces decreased reEpc se reccvery . 

Applying this de finition , habituation is restricted tc a 

more circumscribed pcrtion of the phylcgenetic hierarchy , to 

date observed only in intact and spinalized (a Sfinal cat 

preparation) mammals (Eisenstein and Peretz , 1S73) . 

Measure~ent cf the OR has mcved from the somatic aspects 

r forted by Favlov to more quantifiatle measures such as the 

E G and various covert and autcnomic respcnse systems (e . g ., 

va scmo er , 

c hanges). 

heart-rate , 

The use of 

skin-conductance, and reEpiratory 

hese measures as components cf the OR 
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be came prevalert as studies of autcnoroic conditioning began 

to reveal that these systems, too, show an unconditioned 

response to the first few presentations cf the ccn diti cned 

stimulus (Rctinson and Gantt, 1947). Also, studies of the 

"arousal reaction'', itself composed cf EEG and autcrcmic 

activity, led to its identificaticn with be OR 

(V inogr adova, 1969). Presumably, the autonomic indices 

represent aphasic increase in symfathetic tone concomitant 

with an increasE in "accusal" er alertness. 1hus, a full 

ficture of the CF arose as a complex of central 

(electr c enceptalografhic and striate-muscular) and autonomic 

responses, all of which presumatly are aspects cf mechanisms 

which are related, dire ctly or indirectly, tc the 

enhancement cf infcrmaticn uptake or to the results of such 

enhancement . studies of the OR havE predominantly relied on 

autonomic mEasures, protably due to their ease of 

measurement. 

Establishing himself as a prcminent in~stigator of the 

OR , E. N. Sckolov (1963, p. 546 ) formalized thcee paramEters 

by which physiolcgical res~cn~e systems could be 

characteri2ed as components of the CB: 

1. "nonspecificity with regard to the ~uality of the 

stimulus"; 

(The response occurs tc a diversity of stimuli, regardless 

cf modalitj.) 
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2. "non spec if ici t y with regard to the intensity cf the 

Still. U 1 \JS"; 

( he respcnse occurs to either cnset or offset of the 

stimulus.) 

3. specificity-of-habi uaticn vi h regard to the 

characteristics cf the stimulus . 

(The respcnse occurs to , or is increased ty, any 

supertbreshold change in the stimulus . ) 

More importantly, he presented what has come tc be kncvn 

as the "comfarator" theory of habituaticn, which served as a 

stepping-stc e for much of the research to follow and o 

this day continues to influence the thinking of researchers 

in the field . s okolov { 196 3) tas i cal ly considere a st i 1r ul us 

input tote fcllow€d by a ftccess in which the new stinulus 

is compared tc a "neuronal model" cf the pre~ious stimulus 

an d habituaticn to resul from inhiti ion generated ty the 

matching of the mcdel with the input . The more nearly he 

two match, thought Sokolov , the less robust is the resultant 

OR. With each a ditional presentation cf th stimulus the 

ne uronal model is improved , until a complete match prcduces 

maximal inhibition . Habitua icn ~aE thus considered tote a 

direct consequence of the formaticn and elatoration cf a 

ne uronal mcdel cf the repeated ~timuluE . ihe crucial factor 

de ermining OF-elicitation was herefore stimuluE ncvelty; 

t h e l es s ncvel a stimulus becomes, the less vigorous is the 
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response tc it. Sokolov ( 196 3, .t) alsc net ea the effect cf 

imparting a stirrulus with signal value, finding significant 

s imuli (these hat serve to indicate that a behavioral 

contingency is in effect or tha an unccndi ioned stirrulus 

is impending) to lead to slcwer habit~ation . Nonetheless, 

the primary factor in Sokolov•s modEl, and the majcr factcr 

considered by mcst of the research to follow , was stimul us 

novelty .• 

A sizeable body of studies Evaluating Sokolcv•s 

comparator thecry (see Graham, 1973, fer a review) have teen 

carried out on humans . Many of these have employed a simple 

stimulus-change paradigm in which an it€ratea stimulus is 

followed ty a stimulus that is in some way different than 

the iterated stimulus. A recovery of the hatituated OR to 

the changEd stimulus-- most ccmmcnly assessed in terms of 

electrodermal responses-- is consistent with Sokclcv•s 

theory and demcnstrates the stimulus specificity of the 

habituation precess. As Graham (1973) has documented, not 

cnly has recovery of the CF with a change in stiwulus teen 

frequently demonstrated, bu there are also numerous stuaies 

which have sho~n a positive relation tetween degree cf 

stimulus change and amcunt cf recovery of the CF. Eviaence 

has in some cases led investigators (e .g., Bernstein (1979); 

o• Gorman (1979)) to guest ion whether stimulus novelty is 

sufficient for the recovery of the CE. Howe ver, the issue 
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raised by these authors is not whether stimulus ncvelt] is 

an important factor influencing OF-elicitation . Rather , 

they are asking what additional variatles are necessary for 

stimulus ncvelty to affect the CB. 

Although most cf the wcrk en the OR has focused on 

habituation in the short term , stuaying stimulus change 

within a single experimental sessicn, the recent influence 

of two-stage information-processing moaels is beginning to 

interest psychophysiclcgists ana is leading to the study of 

habitua ion as a more long- erm Fhencmenon. Infcrmaticn-

processing mcdels cf memory fCsit twc structural components: 

Long Term Memory (LTM) and Short ~erm Memory (STM). IT~ is 

c nceptuali2ed as the informaticn processing system's 

rela ively pErmanent, passively maintained repository of 

knowledge . Ey contrast, the contents of STM, or 11 vorking 

memory" as it is sometimes called, require an expenditure of 

finite processing resources in order to be maintainEa. The 

finite natur€ of these resources iDlposes a severe capacity 

restraint on STM. 

The expenditure of processing resources, knc wr. as 

"rehearsal", serves not only tc fie vent the otherwise rapid 

decay of STM-elements bu also to encode tbem intc LTM fer 

1 ng-term storage. The elements cf LT are thought tc be 

crganized in a hierarchically designed network of 

associations. Thus, in a simple case, two elEments entering 
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the system for the first time may be retained in S!M thiough 

rehearsal and may therefore be transferred, along with their 

r e laticn to one another, to lTM; 

rehearsal, tte mere ccmilete 

the more prolcngea is this 

is the ensuing I!M-

representation. With the cessation of rehearsal, the 

elements will fade from ST~ cut a later presentaticn cf one 

of the elements may lead not cnlJ tc the retrieval of that 

element from lTf into STM, tut also t o the retrie val cf the 

associatea element. 

Sokolov ( 1969) has himself elaborated two types cf 

theoretical memcry mechanisms not unlike those of the two­

stage information-Frocessing memory model. If one considers 

habituaticn tc reflect a learning process, the application 

of informaticn-prccessing models cf memory ~ould seem 

entirely reasonable. such a framework is ccmpletely 

consistent ~ith the Sokolcvian mcdel and brings with it an 

abundance of data from the study of human mEmory, data 

engend ering a vEalth of sp€cifically testable hypotheses. 

The applicability of two -stage memory models has recently 

1:: e en £ormally reviewed by Ohman (1979), who described the CR 

as denoting "a call initiating processing [p. 444]." ~tus , 

an incoming stimulus is first evaluated at a preattentive 

1 vel. Fc llcwing this, an OB is elicited in one of two 

ways~ The incoming stimulus matches an STM-element that bas 

been "primed" as significant (as previously noted by 
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Sokolov), in which case processing is engaged and 

associations are retrieved from LTM whereby thE System's 

further activity may te gui~ed; 

doe s not match the contents of STM, 

er the incoming stimulus 

in which cas e an OR is 

produced by a L~M-searcb for associated elements and by the 

encoding of the incoming stimulus into LTM. 

Although Ohman•s article signals a gro~ing importance of 

information-processing models in psychcphysiological tbEcry, 

the systematic experime ntal investigation of long-term 

habituation from this perspective is just teginning to 

a pear. The first studies of this kind involved the use of 

animals as subjects. Investigating the habituaticn of the 

startle respcnse in intact ra s, Davis (1970) noted that, 

consistent with !hcmpson and Spencer's (1966) fcurth 

hab i tuation parameter, stimuli presented every twc seccnds 

produced lcwer respcnding than those presented every siiteen 

s econds. However, testing both groups after a one-minut€ er 

on e -day retenticn interval, the effect was reversed: The 

animals that had previously been more rapidly stimu la ed 

shoved greater responding than the sixteen-second animals. 

As a possitle explanaticn for this effect, Davis invoked the 

two-stage information-processing model, contending that the 

2-second grouf may have shown a greater respcnse decrement 

during training than the 16-second group because the faster 

rate of presentaticn mere effectively thwarted the decay of 



t he STM-ele ments . A 

STM "ne uronal model" 

10 

ma t ch t etween stimulus input ana the 

was quickly achieved thanks to the 

rapi d stimulus fresent ation . on the other hand , since the 

16 -se c o nd group was allow e d more time tc process the 

h a bi uation stimuli , its membe rs should have had more time 

to process each prese ntat ion of the hatituation stimulus , 

thus should have deve lcpea LTM-elements more thorough than 

those of t he 2-second group. Thus it was that , follcwing 

t he r e tenticn interval in which the S!~- e lement fade d from 

both g roups, the 16-second group showed a greater resfcnse 

a 0 cre ment than the 2-se cond group.. A match between stimulus 

input and the LTM-base d n e uronal mcde l was quickly achieved 

t h anks to the previous thorcugh processing of the 

habituaticn stimulus. 

A f ormal mcdel of t he interaction between STM and L'l~ i n 

habituation was elaborated by Wagner {1976 ), -who 

dist i nguishe d two means by which a STM- element may ccEe to 

be : A "s€lf-ge neratea 11 STM repr:esen t ation is a dire ct 

r e sult of an immediat ely prior stimulus presentation , 

whereas "retrieva 1- ge n e rated" STN - ele men ts a re those that 

have b e en transfe rr€d from LTM . He posited tha t tctt cf 

thes e processes prcduce the same net result: an S1~ - e lement 

that may match a pre s e nte d stimulus and thereby lead tc an 

at t e n uated response . He also pointed out that , due tc the 

a s sociative nature cf LTM organization , the presentation of 



o e stimulus may 1€ad to 

stimulus. Fer example, 

associated with the 

a 

h€ retrieval 

ccndi tione 

of an 

stimulus 

11 

associated 

would be 

LTM-elemEnt representing the 

unconditioned stimulus, 

conditioned stimulus 

in -which case presentation of the 

would serve tc retriEve the 

representaticn of the unccnditioned stimulus from 11~, 

producing less responding vhen the unconditioned stiffulus 

itself is presented. 

iagner•s work focused on the effect cf retrieval-

generated STM elements en lcng-term habituation (I'lH). 

Following the abovementioned line of reasoning, ~agner 

stated that, just as in Pavlovian conditioning, ccntextual 

cues may ccRe tc te associated with the unconditioned 

stimulus. A subject returning to a situation in which 

previous habituation training has been provided may 

therefore have a retrieval-generat,ed STl'I reprEsentaticn cf 

the stimulus befor€ the first fresentation folloving the 

retention interval. However, if during the retenticn 

interval tbe subject has been exfcsed to the experimental 

situaticn without presentation of the hatituation stimulus, 

the strength cf the association might be lessEned and the 

response decrement wculd acccrdinglJ be lessened. In 

Pavlovian-conditioning terminology, if the resfcnse 

decrement were thcught of as resulting from an inhibitory 

r e sponse, this would te referred to as extincti cn cf the 

con di ti one a (inhibitcry) resfc nse. 
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Wagner (1~76) test€d this hypothesis on the vascmctor 

response cf the rabbit (Whit low, 197 5) • Bis Froc E dur:e 

involved pxoviding twc gioups with habituation training, 

followe d two days later by a test stimulus identical tc the 

habituation stimulus. On the first day following training 

the e xp rimental group was exposEd to the stimulus-delivery 

environment , though wi bout actual stimulus delivery . 1his 

group was therety given the equivalEnt of Favlcvian 

extinction training and, reasoned Wagner , would have a 

weakened L M-associaticn cf the habituation stimulus with 

the 

OR to 

its conte1t. In 

experimental grcup 

t he test stimulus. 

harmony with bis expectations, 

showed a greater recovery of the 

Confirming that this vas not due to a 

general sensi ti "ling effect in th€ 11 extin guisbed'' group, no 

difference between groups in magnitude of response to a 

stimulus di·ffering from the original habituation sti1rnlus 

was o bserv€d . It would the:ref ore seem that con teJ1t ual 

cue ing is effective in "priming" STM, producing a aecrease 

in r e sponse to the first presentaticn of a stimulus that had 

be en previously habituated in that context. 

Wagner { 1 ~7€) also reasoned that a dish a bit uating 

stimulus interspersed with presentations of an hatituaticn 

stimulus wculd serve tc prematurely terminate the xehearsal 

of the habituation stimulus and would therety imFede the 

formation of the LTM- e lement and its associations with 
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conte~tual stimuli. Once again using the rabtit's vasomctcr 

response, Wagner (1976) fcund Eupport for his hyfothe!::is. 

In a single grouF, two stimuli were presented during 

habituaticn training. One of these stimuli was aliays 

followed by a dishabituating two-second sequential-compound 

visuota ctile stimulus; the o her was never followed by such 

a stimulus. After a 15-minote retention interval, 

presentation of the habituation stimuli showed greater 

responding to the stimulus that had teen f ollowEd by tbe 

displacement st·mulus. 

Thus, work by Davis ( 19 7 0) and Wagner (1976) has 

systematically exFl cced the 

inforrnaticn-frocessing in tbe 

imflicaticns of two-stage 

ccntext of studies of LTH in 

animals. !he human OE literature, in compariscn, 

relatively li tle attenticn to LTH and has only 

bas faid 

recently 

begun to consider the implications of two-stage reodels cf 

information precessing. 

Several authors (Galbrecht, Dykman, Re ese, and su:zuki, 

1965; Kimmel ana Gcldstein, 1967; Harding and Rundle, 196~; 

Bishop ana Kimmel, 1569) have shewn L!H to occur in humans, 

ge nerally by refeating stimulus series across sessicns. 1he 

sessions of Gal tree ht et al ( 1965) were separated by "t liO to 

three days~, while those of Kimmel and Goldstein (1967) and 

Harding and Bundle (1969) were weekly. Bishcp and Kimmel 

(1969} showed that retention intervals of as little as 20 
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minu e s produce a cross-se ssional decrement in initial 

r e sponse magnitude and in the number of trials needed to 

r e ach habituation, but with retention intervals of one wEek 

or mor e such a decrement was not reliably obtained. 

However, it is not clear from these studies tc what 

extent LTH is in fact due to the retention of a spEcific 

model of the repeated stimulus, or ~hether it is due more to 

the operation of non-stimulus-specific factors froducing 

de crements in res.rending r~gardless of he similarity of 

discrete stimuli refeated across sessions. It has heen 

found, for example, that level of arousal as measured by 

tonic skin conductance or frequency of spcntanecus skin 

conductance fluctuations (SSF) is fcsi ti vely correlated with 

the magnitude of the electrodermal OR and negatively 

correlated with its ra e of habituation (Bohlin, 1973 (a), 

1973 (b), 197€; Carroll and Pokora, 1976; Siddle and Heron, 

1976; Goldwater and lewis, 1978; Siddle, O'Gorman, and Weed, 

1979) • COUfled with he cbsErvation that these arousal 

me asures decrease across sessions (Corah and Stern, 1963; 

Mal·tzman, Smith, Kanto.r, and Mandell, 1971), 

that LTH may be an effect of a reduction in 

this implies 

arousal vi th 

increased exposure to the experimental setting, rather than 

of the corefarison cf an imfroving tTM neuronal model with 

stimulus input. Unfortunately, Galtrecht et al (1965), 

Kimmel and GcldEtein (1967), and Eis hop and Kimmel ( 1969) 
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failed to rEfcrt any mEasures of arcusal level. Harding and 

Rundle (19t9}, however, did refort drops in arousal (see 

Figure 1) acrcss weekly sessions . 

A study of the human OR equivalent to that of Davis• 

(1970) study has suggested that the direct relaticnshif cf 

L'TH and intErstimulus interval (ISI) length may in fact l::e 

mediated by arousal level (Gatchel, 1975). Although Gatchel 

successfully replicated Davis' findings, be alsc shewed that 

the short-IS! group maintained a skin conductance level 

(SCL) greater than that of the long-IS! group. Follcwing 

this, Gatchel and Gaas (1976) provided further evidence that 

arousal level can affect L1H . ~anipulating arousal with a 

threat of shock rather than with ISI, they shewe d that 

subjects sc threatened maintain a higher SCL and show less 

LTH than a nonthreatened group. 

Thus , it is clear that factors ether than a process of 

stimulus-ccmparison may influence LTH. This dces not , 

however, answer the guesticn of whether stimulus comparison 

does in fact exert its own influencE. such a question might 

te addressE<l by aprlying the stimulus-change paradigm so 

fOpular in human short-term habituation studies within a LTH 

design. ~o the extent that magnitude of response to a 

change in stimulus is greater than that to t he same 

stimulus, it indicates that hatituation is at least 

partially stimulus-specific, and a stimulus-comparison 
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p ocess may be inferred to te respcnsitle. ihe e~uivalent 

investigaticn cf LTH would emFloy stimulus change across 

s e ssions rather than within se~sicns . A greater drop in 

responding across sessions shown ty the group receiving the 

same stimulus (relative to a grcup receiving different 

stimuli) might be at tributable to a precess of stiuulus 

comparison. 

Only one study has been directed toward determining the 

importance of stimulus-specific factors in LTB {Harding and 

Rundle, 1969). 'Ihese experimenters exFosed two groups of 

subjects ("CBANGEDfl and "SAME") to series of 20 stimuli in 

each of thre€ weekly sessicns. All subjects ~ore 

headphones, had a pctential light source placed in front of 

them., and wore a vibrator strapped to one leg. The SAME 

group received the same stimulus in each session (tactile, 

visual, er auditory) and the CHANGED group received a 

diffe r nt stimulus in each session . Stimuli r€mained 

unchanged withir. sessions . 

Both groups (see Figure 2) , not surprisingly, show€o an 

e feet of TRIAl on mean response am~litude-- bott sbo~ed 

short-term hatituaticn . Both groups iere also found to show 

an effe ct of WEEK on mean resp-0nse amplitude-- thE average 

r e sponse for beth groups drOffed acrcss sessions. !his 

finding was 

r e tenticn cf 

interpreted as deionstrating 

habituation despite a change in 

"long-term 

the stinulus 
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modality. 11 [p.392] In fact, the grouF that had the same 

stimulus across sessions showed an average response 

magni ude no lower than that 

differ e nt stimuli across sessions. 

of the group r ecei ving 

Givgn the absence of a 

GROUP x iEEK effect on this measure, one might te tEmft€d to 

infer that lcng-tei:m habituation is entiretj due to non­

stimulus-sfecific factors. 

UnfortunatEly, this measure 

confounded by an arousal effect 

may have been seriously 

generated by the auttcrs• 

research design, resulting in the absence of a GROUP x iEEK 

effect . Although subjects were never informed of the tyfe 

of simulation they would be receiving, they may have teen 

implicitly led to certain eifectations that .ere 

diffe r e ntially met across groups. All subjects were EXF csed 

to all three stimulus-deliverJ afparatuses in all three 

s e ssions. For sutjects in the SAME group, this meant that 

two of the apFaratuses vent unused throughout the study. In 

contrast, all three apparatuses were used in the CHANGED 

group. It seems likely tha exposing a suhjEct tc an 

apparatus implicitly induces the expectation that it will be 

used. Subjects exposed t o three apparatus and told that 

they will te farti cipating in three wee kly sessions are 

likely to have the experiment "figured ou" aftEr the first 

session. Ccming back the seccnd time, they might 

understandatly be expectin g the activation of a different 
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a parat us. A divergence from their €XFECtations, as may 

have occurred in the SAME group, might lead to increases in 

arousal , producing less LTH. Since the sessicn-2 and 

s ession-3 €Xferiences of the CHANGED group most likely 

matched the subjects• expectations , this group would not 

show such an arousal effect . 

This contention is SUFF0rted by 

tonic skin resistance level (SRL} 

Harding and Rundle's 

measure. (Being the 

inverse of skin ccnductance, 

with arousal .) On week 1, 

SRI is negatively correlated 

there was no !RIAL X GFCUP 

interaction effect upon SFI (s ee , again, figure 1). on week 

2, the first few trials also show equivalent SBI's across 

groups. Beyond this point, the SRL of the CHANGED grcup 

continued its trend, increasing toth within SES~icns and 

between sessicns. 1he SRL of the SAME 

tre nd, maintaining a lower level than 

throughout the rest cf the experiment . 

group reversed its 

the CHANBID grcup 

By differentially affecting arcusal in 

Harding and Rundle ay have induced greater 

th e ir SAME grouf frcm about trial 3, session 

their grcups, 

resfcnding in 

2 through the 

remaind€r of their study. such an effect could have easily 

washe d out the lower respcnding of this gro up predicted by a 

stimulus-specific hypothesis. It is notable that this is 

th e very point at which they cbserved the absence of 

stimulus-sp€cific influence on the long-term retenticn cf 

habituation . 
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Also, it is by no means appar€nt that resfonse ~agnitude 

averaged over an entire session is a reasonable measure of 

ITH. It is clear from Wagner (1976) that an effect of ITH 

on the respcnse magnitude tc the firsts imulus following a 

retention interval would be expec ed . Additionally# the 

findings o Ri mel and Goldstein (1967) and Bishop and 

Kimmel (1969) suggest that LTH may be expressed by incrEases 

in rate of habituation (as indicated by decreases in the 

number of trials tc reach an habituaticn criterion). ~ince 

conceptually there is no reascn that the retention of a 

neuronal 

influence 

model from a previous 

the ultimate level 

sessicn would necessarily 

of 

differences between groups early in 

resFonding attained, 

a given session might 

easily be obscured by averaging over the entire sessicn. 

When Harding and Rundle restricted their analysis to the 

initial response magnitude of each session, a GBOUP x WEEK 

effect tecame apparent. !he SAM group sho~ed large drops 

in trial-one response magnitude across weeks, whereas the 

DIFFERENT group showed no drof at all. This result has 

implications opposite 

s _eming to indicate 

to 

that 

their abovementicned finding, 

a re~ponse decrement across 

sessions is very dependent on the intersessional similarity 

o f he st i Ir u 1 i. 

It is ncteworthy that the differential-arousal effect 

do es not cc mprom ise their c.b se Iva tions c cncerning the 
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stimulus-specific nature of initial responsE reagnituder 

since the intergrcuf difference in SRL was not evid€nt in 

the first fe~ trials of the seccnd week. Called into 

question is their finding of no stimulus-specific influence 

upon the later portions of the habituation curve. 1heir 

results might spuriously lead to a drastic overrating cf the 

effect of non-stimulus-specific factors upon L1H. 

Thus, the findings of Harding and Rundle are somewhat 

contradictory: The WEEK effect with overall resFcnse 

magnitude in the CHANGED grcuF implies intermodal 

generalization of hatituation, wbilE the absence cf such an 

effect upon initial re~fcnse magnitude implies no such 

generalization. There is therefore clearly reascn to 

examine tbe issue of whether 11H does show cress-modal 

generalization. In fact, the literature leaves ope~ the 

question of wtether intermcdal generalization of short-term 

habituation has been cl€arly estatlished. 

At any rate, it is apFarent that the factors involved in 

LTH remain somewhat obscure. Tbe evidence provid€d by 

Harding and Rundle suggests that L~H is at least partially a 

result of stimulus-specific factors. !he salience of non­

stimulus-specific factors, however, remains uncertain. It 

is not clear to what d~gree LTH is a result of matching a 

specific control element retrieved from LTM with thE current 

stimulus er whether it is more a resul of less-specific 
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factors such as decreased responsiveness follcwing 

adap ation to the exferimental setting . 

The present study was designed to elucidate the relative 

influence of stimulus-sfecific a~d non-s imulus-specific 

factors in long-term habituation . Tc the extent that ncn-

stimulus-sfecific factors influence 11H, it was thought tha 

a group, having successfully complete a an ex fer i mental 

session witbcu exrosure to discrete presentations of 

habituation stimuli, might show greater habitua icn than a 

group exposed to the stimuli when in the experimental 

setting for the first time . 

In order to be atle to 

specificity operating in 

examine the degree 

LTB, the degree of 

of stimulus-

similarity of 

stimuli across sessions was varied. Groups were provided 

with intermodal stimulus change (as in Harding and Rur.dle) 

or intramodal cban~e (to see 

greater LTH-generalization) , 

change at all (i.e., the 

across sessions). 

if grea er similarity produces 

as well as with no stirulus 

same stimulus series r€peated 

A tertiary motive for the current investigation was to 

assess the viability of studying long-term habituation 

employing relatively brief retention intervals; only Bishcp 

and Kimmel 1969) have used such a short interval in 

studying LTH , but since some inconsistent results havE tEen 

generated frcm this lab (i.e., Kimmel and Goldstein ( 1967] 
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fund no L1H effect with initial reEponse magnitude, whereas 

Eishop and Kimel did), it was thought that such 

r confirmation was in order. Since the duraticn cf S~M-

representaticns is taken to be 

certainly seem that a retention 

very brief, it would 

interval of one week is 

unnecesarily long. Of course, a retention interval on the 

order of minutes rather than days or weeks offers ctvicus 

practical advantages. Thus, any gross disparities between 

the present result and that of previous LTH studies might 

raise questions atout the sui ability of the use o-f brief 

re ention intervals or of other aspects of the paradigm 

employed here. 
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Four groops of subjects were eroplcyed, 

experiences in two experimental "sessions" 
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pi:ovided 1dth 

("Part A" and 

"Part E"; see 'Iatle 1) • !he similarity of the two 

"se ssions" provided to each group varied from not very 

similar to identical. These "sessions" actually teak Elace 

within a single experimental sitting, and might therefore be 

more a ppropriately lab ellEd "pars." The interpart interval 

was de signed tc fiovide a maximum of distractions for the 

subjec • e nhancing the distinction te ween tbe farts and 

makin g the interpart interval analagcuE in quality, if not 

de gree, to the int ersession interval employed in mere 

traditional designs. 

Group 

Group 

Grou p 

Gr oup 

TABLE 1 

EXFEBIMENTAl IESIGN 

Pa];:_1 ! 
1 ~ Visual memory task + 

♦ ten-minute 
2: 12 ljgbt offsets ♦ 

+ retention 
3: 12 5 00-cps to nes + 

+ in erval 
4: 12 2000-cps ton es + 

g~! g 

+ All groofs: 

+ 12 2000-cps 

+ t on e s 



26 

The four groups receive d ide ntical tre atment in Part B-­

r e peate d presentations of a 2000-CfS tone. However, the 

groups differed according to the na urE of their treat~ent 

in Part A. Fer GIOUF 1, Part consisted cf he performance 

of a simple visual memory task; Group 2 was exfosed to 

r e peated offsEts of the overhead illumination; Group 3 was 

exposed to a Eeries of 500-cfs tcnes; and Group 4 was 

exposed to repeated presentations of the 2000-cFS tcne. 

By Part E, Group 1 had undergone previous exposure to the 

experimental conte~t, though without receiving presentations 

of repetiti~e, discrete stimuli. This ccnditicn was 

intended tc provide subjects with the cpfortunity to learn 

cf the nonthreatening, nondemanding nature of the 

experimental setting. It was thought that this would 

engender a feeling of having successfully comfleted an 

experimental session without frcviding a memory of discrete 

stimuli to influence behavior in Fart E. To the extent that 

LTH is a prcduct cf such non-stimulus-specific factcrs, 

Group 1 should show babituaticn in Part B greater than that 

cf Grour 4 1 s habituation to an identical stimulus series in 

Part A. 

Group 2 was exposed to two stimulus series (one in each 

Part) with the same temfcral characteristics but differing 

in modality; Group 3 was exposed to two stimulus series (cne 

in each Part) wi h the same temporal qualities ard in the 
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that modality. 
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though differing along a dimensicn within 

Finally, Group 4 was exposEd tc twc Parts 

ide n ical in every way. 

While Group 1 was intended tc prcvide an idea of the 

extent of non-stimulus-specific factors in single-sessicn 

studies of Ieng-term habituation, Groups 2, 3, and 4 were 

intend - d to provide an estimate of the degree of stimulus­

spcificity Cferating in such a design. An hypothesis 

accoun ing for L!H exclusi vely in terms of stimulus­

specificity would predict only the "identical" grcup (Grcup 

4) to show LTH. An hyfotbesis tc the other extreme , 

attributing LTH entirely to non - stimulus-specific adaftaticn 

to the experimental context, would fredict no differences in 

LTH among the four grouFs. In view of the evidence reviewed 

above, in particular the STH stimulus-change literature, the 

hypothesis enter ained herein was that varying degrees of 

LTB would be demonstrated by all four groups in Part B. It 

was thought that 4B wculd show the greatest re ention of 

habituation , followed in turn by 3B,2B, and 1B. 

In this study, the sutjects were uninformed abcut the 

precise nature cf the stimuli tc be presented for two 

r e asons: Uninformed subjects would be less likely tc have 

an a priori representation (howe ver vagu e) of the stimul us 

in STM, producing a minimal rate of habi uation that wculd 

provide a maximally sensitive measure cf variations in 11H. 
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Also , it was thought that the likelihood that differential 

expectancies tetween groups wculd ccntribute to differential 

rates cf habitua ion would te diminished. Tc this end , the 

Harding and Rundle design was improved upon in that 

stimulus-delivery apparatus were as unobtrusive as fOssitle, 

hopefully avoiding the cc~fcunding of subject expectations 

with stimulus-memory. 

In order to verify that 

expectations of the nature of the 

the subjects• a priori 

stimuli did not vary frcm 

group to group, a guesticnnaire was administered at the end 

of the expe rimental s ssion (see appendix B). 

Finally, in crder to minimize erior variance, all groups 

\ilere m atchE d lfi h respect to pre-e xpe rime ntal level of 

spontaneous fluctuations in skin ccnductance (SSF), since, 

as stated above, this measure has been shown to correlate 

positively with both trials-to-crit erion and with amplitude 

of respons ,e • 

.§_y!lj~£!§ 

Female undergraduate volunteerE from the subject peel of the 

University of Victoria Department of Psychology were 

solicited via telephone and were informed that this 

experiment would invclve the recording of their physiologic 

responses to series of innocuous stimuli. A total cf 83 

women participated in the study~ three of whom were 
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discarded frcm analysis-- two due tc equipment failure and 

cne for hEalth reasons. Twenty subjects were randomly 

assigned to each of four groups, with the ccnstraint that 

the groups ~culd te matched with resfect to frequenc1 of 

spontaneous fluctuations in skin ccnductance during a twc­

minute perioo preceding trEatment. 

AIH!Y~!.!!§ 

Fach subject was seated in a ccmfortable eas1chair in an 

electrically shielded chamber. Illumination in the chamber 

was provided by two 40-watt bulbs in each of twc ceiling 

fixtures and one 6C-watt bulb in a reading lamp shining over 

the subject's left shoulder. The visual stimulus fresented 

to Group 2 in Part A was a one-seccnd cffset of the ceiling 

lights, leaving only the reading lamp on. The offsettirg cf 

the ceiling lights was ccn rclled by a tape programmer 

(controlling the intervals betwEen offsets) coupled with a 

digital timer (con trolling the duration of the offsets). 

All tones (80 dB, cne secolld lcng) "ere pi:esented ever 

headphones and superimposed ovEr white ncise 

contiuously emitted): intensities were measured 

(5 5 dB, 

with a 

sound-pressure level meter at the headphones. Each tone 

triggered a pen deflection of a particular polygra~h cba~nel 

(constituting an event marker), a~ did each light offset. 
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The tones were Frerecoraed , frcm a Wavetek model 134 signal 

ge erator, cnto three cassette taFes: one for fart A Group 3 

(12 500-cps tones} , one for Fart A Group 4 (12 200C-cps 

tones), and cne for Part B all grcups (12 2000-cps tones). 

The interstimulus intervals (ISI's) varied among duraticns 

of 25 , 30, 35, and 40 seconds., in pseudorandcmizea fastion 

(i.e., i .n each block cf four trials, each ISI was 

represe nted once; within each block the ordering of ISI's 

was randomly ccmputer-generated) . !he ordering of intervals 

in Part A was identical for Groups 2, 3 and 4. {This cf 

course did not aF ply to Grour 1 . ) In Part B a seccnd 

permutation of interval orders , identical for all groups, 

was provided. 

Also in Part B, a thirteenth tone (500 cps} was provided 

to all groups. It was thought that such a tone , identical 

to that presented to 3n, might provide informaticn 

concerning the long-term effects of stimulus similarity ~ith 

an intervening repeated stimulus. 

The items of the memory task (Part A, Group 1) were 

innocuous photographs. The memory 

photos; the s€cond set ccnsisted cf 

additiqnal (distractcr) photos. 

Clipped to the subject's collar 

set consisted -0f five 

the same five plus ten 

was a 

de tect unusual respiraticn or movements 

micrq:hone to 

in the chaml:!er. 

Polygraph pen deflections accompanied ty tbe scunds cf 
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subject movEment (esfEcially ncticeable in a vinyl 

easychair) er heavy sighing, coughing or snee:zing were 

discounted as artifactual. The experimenter wore stereo 

headphones cv€r which he mcnitcred both chamber scunds and 

the subject's headphone output. Two Ag-Agel electrcdes with 

a K-Y Jelly electrclyte were attached to the palmar surface 

of the middle segment of the middle- and forefingEr of the 

nonpreferred tard. Skin-ccnductance was transmitted. via a 

constant-voltage skin conductance unit (MacPherson , MacNeil , 

Marble, and Reeves, 1976), tc twc channels (one high- the 

other low-gain) of the polygraph fer recording. The 

functicn of the high-gain channel was to detect pbasic 

fluctuations in skin ccnductancE. while the low-gain channel 

record d tonic skin conductance level. 

Finally, a photoplethysmcgraph was at ached to the third 

finger of the nonpreferred hand. transmitting fErifheral 

pulse volume to a third channel of the fClygraph. 

~.!Q£ill.!~ 

Each group was -exposed to twc six-minute experiment al i;arts, 

separated by an interval of ten minutes. Prior to entering 

the experimental chamber, the subject was told ttat ttere 

would be treaks during the exi:eriment while the equipment 

was calibrated. Furthermore , she was informed that, since 

the recordings being taken reguired the maintenance cf 
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alertness, she would be asked to read a magazine d uring the 

breaks to ward off drowsiness . The experimenter ana sutject 

then entered the shielded chamber , the subject was seated , 

fully upright , in the easychair and informed that she c c uld 

abort the experiment at any time by simply voicing a desire 

to do so . The electrodes and microphone were then atta c hed ; 

the subject was tcld cf their pur1ose , asked to mo ve as 

little as possible, provided with the magazine , and askea if 

the reading lamp provided s u itable light for reading . 

Th experimenter then left the chamber to calitrate the 

polygraph , asking the subject to read during his atsence. 

After calih1:aticn , he returned tc remo ve the maga2ine, to 

tell the subject that a two-minute period of baseline 

measurement wculd follow , and to place the white-noise­

emitting headphones on her , explaining that they were 

necessary to mask extraneous noise . 1he experimenter again 

left the chamber . During the following two-minute interv al 

the subject's number of spontanecu~ fluctuations was counted 

and she was assign€d to one of two SSF levels : lcw (0 - 3 

SSF ' s) or high (4 er more SSF ' s) . en this basis the sutject 

~as then assigned tc cne of be four experimental grcups 

such that theJ would be matched with respect to lasal SSF . 

The experimenter reentered t e chamber , removed the 

headphones, read the appropria E instructions (see Apfendix 

A), replacEd thE headpbcnes , left the chamber , and presented 

the appropriate Part-A stimuli to the subject . 
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Aft er Fart A, the experiment€I rEturned the sutject•s 

magazine, remove d the headphones , left the chamber, and 

allowed five minutes of reading time . He then again 

reentered the cha~ber and ccnversed with the sutject fer 

abou five minutes , asking minor demographic details and 

generally trying to keep the sutject alert and at ease. 

Finally , he again tcck the magazine , read aloud the 

instructions for Part B (see Appendix A} , reapplied the 

headphones, left the chamber , 

stimuli . 

and presented the Part B 

Fol owing Part E a brief questicnnaire was presented to 

each subject (see Apfendix B) , the raticnale of the 

experiment was explained , the sutject was asked not to 

discuss the exFeriment with anyone for a perico cf two 

months , and she was disrrissed with thanks . 

~£2ring 

Stimulus- linked respcnses were defined as the largest change 

in skin conductance of at least 0 . 02 micrcmhos beginning one 

to four seconds following stimulus cnset . The sa e 

amplitude criterion was apflied to spcntaneous fluctuations. 

A single deflecticn was ccnsid€r€d to have ended when the 

slope cf the curve r€acbed zerc. Thus, twc Ufward 

deflections separated only by a horizontal segment .ere 

conside red as two distinct changes in skin conductanc€ . In 
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the absence of a stimulus, these would bave t een two 

spontaneous fluctuations. Had they both 

s e conds fcllcving a stimulu£ cnset, the 

would have been conside rEd a response 

score d from its onset to its peak. 

begun on€ tc four 

larger de f lection 

and its amflitude 

Trials-to-criterion for a given subject was dEfinEc as 

the numter of stimuli fresented befcre that subject reached 

an habituaticn criterion of three consecutive nonrEsfcnses. 

A subject showing nc r e SfC nse en any of the firs three 

trials would have teen considered to have shown zerc trials­

to -critericn , while a subject who had net reached criterion 

before trial 12 yet showed no response to trial 12 wculd 

have been considered to ha ve shewn eleven trials - to­

cri tericn. 

In additicn o SSP, two other measures of tonic arcusal 

were scored: hEart rate level (HRI) and skin conductance 

l e vel (SCL). SS F and BBL were assessed during a two-minute 

p e riod preceding the assignment cf subjects to groups (and 

divided by four to give rate fer 30 seconds), during the 

first and last 30 seconds of fart A, and during the first 30 

seconds of Part B. SCL was assessed just prior to 

a s signment# at the e nd of Part A for Group 1, and two 

seconds befor-e the present ation of e ach stimulus fer all 

g oups . 
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Analysis of Effects 

irst, Cochran's tEst of homogeneity of variance and the 

Kolmogorov-Smirnov test for goodness-of-fit tc a ncr~al 

curve were usEd tc determine ~hether each measure conformed 

to the assumpticns of parametric analysis. 

Initial response magnitude and trials-to-criterion of 4A 

was then ccmpared to that cf 4B. If anJ grouF waE to show 

LTH it would be this one, since Group 4 vas essentially 

serving to replicate the already well-established phenomenon 

of LTH with cross-session al presentations of ident kal 

stimuli. 

To assess the effects of the Part-A experiences Ufcn 

Part-B responding, 4A (the nc-treatment control condition) 

was compared to 1B, ~B, and 3E. Assuming that there wculd 

be some non-stimulus-specific influence upon 1B, 2B, and 3B, 

and a "generalizaticn of habituaticn" affecting 2 and JE, 

these conditions were expected tc produce lower initial 

responding and more rapid habituaticn (lower trials-to­

critericn) than 4A. 

From the STH literature, it vaE exFected that, relative 

o 4A, 4B wculd show the greatest drop in initial reEponse 

magnitude and trials-to-criterion follcwed in turn ty 3E,2B, 

and 1B. To detErmine this , multiple ccmparisons of the four 

Part - B conditions were conaucted. 
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Thus, the primary analyses were: a 4A-4B ccmpariscnr a 

4A-1B,2B,3B ccmfarison, a 1E-2E-3E-4B comfariscn. Furth€r 

comparisons W€re purely of a fC~t-hoc nature and were 

intend _d to elaborate fully on th€ nature of the results 

obtained. Alsc , a caveat is in order: An alpha-level of • 05 

was adopted throughout these analyses , despite the highly 

repetitive nature cf the ccmFariscns performed . 1hus, the 

cautious reader should hear in mind that the experimentwise 

error rate has teen sever ly inflated . Significant results 

corroborating earlier findings would seem safe tc accept; 

others might test be accepted tentatively rather than 

conclusively. 
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BJISOL"IS 

Me an response magnitude over trials fer each grcu1 is 

r e pr e s e ntea in Figure 3 {for Pait A) and Figure 4 (for Fart 

~. These graphs show the greatest separation tetween 

groups to e xist in the frist trials cf each part. 

Si nce initial resfcnse magnitude showed he terogeneous 

varia nce across groups in Part B (see Tatle 2), and since 

SSF was not ccnsi stently ncrroally distributed (see lable 3), 

the s e measures we re analyze d nonparametrically. 

Th e first comparative analyses sought tc confirm that L'IH 

had occurred in Grcuf 4-- the conditicn that was thought to 

ma ximize the liklihood of LTH. Matche d-pairs tests (see 

Table 4) indicate d that bo h initial response magnitud e (p = 

• O O 1, iilcoxon) and trials-to-er i ericn (p = • 00 2, t-test) 

dropped significantly across parts within Grouf 4. 
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TAELE 2 

DE'IFRMINATIO OF HOMOG£NE1TY OP VARIAN CE 

I . R . M • 
Part A--- F= . 080 
Part E- - - p= . OOC 

'I . 'I . C . 
p=.399 
r,= . 578 

Preceding treat ae nt - - ­
Beginning of Part 
End of Pa r t A--------­
Eeginning cf Part B---

s . s . F. 
p= .71 6 
p= . 4 11 
p= . 020 
p= . 24 3 

s. c. 1. 
r-= -3 83 
p= . 390 
p= . 1 Q2 
F= .• 2 !53 

'IABLE 3 

B. B. L . 
p= . 8 44 
p= .765 
p= . 048 
p= . 253 

APPRCXIMATICN OF THE DATA TO A NOBMAL DIS1RIBO'IION 

KOLMOGOROV: SM IR NO V QQQDN~.§.§ Qf FI1 

(Group 4) 

Part A--- F= - ~45 
Part B--- p= .272 

T . T. C. 
p= . 4 12 
p= . 15 5 

s. s .F. s. c . L. H. R. L. 
Prec eding treatment--- p= . 39 3 
B ginni ng c f Ear A- -- f= . 32 1 
End of Part A--------- p= . COO 
Beginning cf Iar E--- p= . 084 

p= .27 C 
F= · 29 5 
1== . 419 
p= . 608 

TAELE 4 

p= . 844 
p= . 566 
p= . 958 
p= . 9 5 4 

DETERMINATION OF l~B ~I'IHIN GROU~ 4 

MA'ICHED - PAI.ES TESTS (4A v s 4 E) 

initial reEponse magni ude --- ties = 
trials t o criterion--------- - d . f . = 

0 , -z = 
19, t = 

- 3 . 285 , p = 
4 . 20 , p = 

40 

. C0 1 
.ooo 



Initial ReSEODSE Bagnitude 

Nean initial response magnitudes, Mith their associat€d 95% 

confidence intervals, are reforted in Figure 5. Eerforming 

an overall Kruskal-Wallis ANOVA on conditions 4A, 3B, 2B, 

and 1B (see Table S), a significant GROUP effect was e vident 

(p = .000). Repeated Mann-Whitney a-tests {also in table 5) 

comparing 4A with, in turn, 3E, 2E, and 1B shewed 3B tc be 

significantly lcwer than, and 2B and 1B tc not significantly 

differ frcm, 4A (p's = .OOC6, .3505, and .2132, 

r e spe ctively). DespitE the apparently greater variatility 

of 1B and 2B comfared to that cf 4 , Kolmcgorov-Smirnov 

tests proved nonsignificant (see tatle 6). 

Kruskal-Wallis analysis restricted to the four groups of 

Part B (conditions 1E, 2E, 3E, and 4E) alsc indicated a 

significant GROUP effect (p = .000; see table 7). 'Ihe 

ensuing multiple ~ann - Whitney ccrorarisons shoved 1B to be 

sign"ficantly greater than 2B (p = .0498)r 3B (p = .OCC1), 

and 4B (p = .0000); 2B showed only a tendency for greater 

i:esponding than 3B (p = .0677) 

responding than 4E (p = .0090); 

differ frcm 4B (p = .5241). 

and significantly greater 

3E did not significantly 

A Kruskal-Wallis ANOVA performed on the three groufs cf 

Part A (ccnditions 2A, 3A, and 4A) also discerned a 

significant GROUP effect (p = .COC; see table 8). Multiple 

Mann-Whitney comparisons showed this effect tc be entire ly 
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'I 11 EL :E 5 

D!TEFMINATICN OF 1TB CF GBOUPS 1,2, AND 3 

KROSKAL-WILLIS ANOVA (1B,2B,3B,4A) 

(corrected for tie~) 
chi-square significanc€ 

17.9C7 0.000 

MANN-WHITNEY u TES'IS z 2-T IL ED 
1B VS 4A------------- -1.2447 0.2132 
28 VS 4A------------- -0.9336 ' C.3505 
3B VS 4 A---- ·--------- -3. l! 102 0.0006 

'IABLE 6 

p 

CC MP 11 EISON OF DISTRIBUTIONS OF 1 E AND 2 B TO 4A. 

43 

KOLMOGOROV-SMlRNOV 2-SAMPLE 1ESi(init ial £g§E2]~g ~~gni!~gg) 

max (abs dif f) 
1B VS 4A------- -0.3500 
28 VS 411------- 0.4000 

2-tailed f 
0. 1 
0. 1 

TllEL:E 7 

'CCf'IIPARISON 

KROSKAI-WAIIIS ANCVA (1E,2E,3E,4E) 

(corrected for ties) 
chi-square significance 

23.130 0.000 

MANN-WHITNEY u TES'IS 
1B V S 4E------------- -4.1149 
2B VS 41:-----·-------- -2.€118 
3B V S 4E------------- -0.6370 
1B vs 3 E·------------- -3.8020 
2B V S 3E------------- -1.8267 
1B vs 2E------------- -1.9617 

0.0000 
O.C090 
o.~241 
0.0001 
0.0677 
0. 04 <.; 8 
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due to 4A's greater resfonding than 3A (p = . OC16) and 2A (p 

= . 0001); no significant differ€nce between 2A and 3A was 

d~tec ed (p = • 4090). 

TAELE 8 

COMPARISON OP INITIAL RESPONS MAGNI'IUDE OF 2A, 3A, & 4A 

KRUSKAL-WAilIS ANCVA (2A , 3A,4A) 

(corrected for ties) 
chi-square significance 

17.270 0.000 

t'IAN - WHITNEY 0 'IES'IS z 
2A VS 4A------------- -3.8841 
3A VS 4 A------- -- ---- -3.1521 
2A VS 3A------------- -O.f2!:€ 

~rials-to-criter~on 

2-'IAILID p 

0.0001 
O.C016 
0.4090 

Figure 6 displays the m€an trials-to-criterion and 

associated 951 ccnfidence intervals for each ccnditicn . 

Paralleling the ncnfarametric analysis of initial response 

magnitude, a parametric ANCVA for ccnditions 4A, 3E, 2B , and 

1B was performed. For trials- c-criterion, 

significant GROUP effec obtained (F (3, 76) 

.712). 

however, no 

= 0.459 , p = 

The same analysis, restricted tc the four groups of fart 

B, a 1 so proved non significant ( F (3 , 7 6) = 1 • 9 5 7 , F = • 12 8) • 

However, tbe fac that the trials-tc-criterion of 4E (mean= 

3.5) sholll d a tendency to be lower than the trials-tc-
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crite rion of 1B , 28, and 3B (means= 6 . 0, € . 4 , and 6 . 1, 

r e spect ively) should net be overlocked. Also, the overall 

ANOVA on trials - to-criterion in Part A was not significant 

(F(2,57) = 2.78~, p = .C70 ). 

Toni c f!leasur•es 

Mean skin conductance level (SCL) for each group , measured 

two seconds prier to the presentation cf each stimulus , is 

portrayed in Figures 7 and 8 . Measurement throughout Part 

A was not feasible fer Group 1, since performance of the 

visual memoi:y task resulted in enough movement tc obscure 

the recordings . A matched - pairs t - test c omparing SCL {see 

Figure 9) just prier tc trial 1 tc tha just pi:ior to trial 

12 (see Table 9 ) indicated a significant overall net drcf in 

SCL in both Part A (F = . 000 ) and Part E (p = . OOC) . 'Ihe 

rise in SCL frc~ tbe end of Part A to the beginning of fart 

E was also significant (p = . 000), as was the incrEase ficm 

the beginning of Part A to the beginning of Part E (p = 

. 002) . Fer groups 2-4, HBL (see Figure 10) significantly 

dropped from the beginning of Part A to the beginning cf 

Part B (d . f. = f;7 , T = 3.39 , p = .00 1) . For SSP (see Figure 

11) , this drof was also significant (Z = 2 . 372 , p = . 0 18) . 
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By the End cf Part A, IT cve rrer t due to tha task had 

subsided suff"ciently to onc F agai n Fnatle the m~2surFnEnt 

o f tonic levels. Thus, it was fOssible tc comfar~ the tcnic 

levels o f all four gro ups at each of tr.e Faints disrlayed in 

Fi9 ur es 9 - 11 A cne~ay ANOVA ferfcrrred at each of th ese 

roints for each of these measures (EEE Tatle 10) stowef t~e 

only intergroup diff ere nces to ex ift at the en d cf Part A, 

for SCL and SSF (p's = .C197 and .cco2, resp1:::ctivEly). 

~ultifle ccmrariscns revealed these diffErer.ces tc r.av~ 

entirely resulted frcrn the higher levels disrlayed by Group 

1. 
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TABLE 9 

tID SCI VAEY THECOGHOUT 1HE SESSI ON? 

Cecr8asE in Fart A------------------------------­
CecrcasE in fart 8------------------------------­
Increase frcm e nd of A to tEyi~ning cf E-- ------­
lncreasE ficrn bEgir.ning cf A tc beginnin:;' cf E---

T 
L SB 
8 .88 

-~.E4 
- 3. 3 1 

CF 
c: C 

77 
7c 
c: C 

5 1 

F 
.coo 
.ooo 
.000 
• C 02 
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TA EL E 1 C 

INTERGRCUP CCMFAFISONS CF TONIC MEASURES 

.Ql!]!!I .. U!Q.Y1§ Q! 1£!i1~ lli.§..YB~~ 

SCL ( parametric) 
Preceding tre atment--- F (3, 76) = 0.459, p = .718 
Eeginning of Par A--- F (2,57) = 0.065, p = .937 
End of Part A--------- F (3,75) = 3.493, p = • 020 
Beginning cf Part B--- F (3, 76) = 0. 05 4,, p = • 983 

BRL (paramEtr ic) 
Preceding treatm,ent--- F (3, 74) = 1. 11 2, p = • 350 
Beginning cf Part A--- F (2,55) = 1.785, p = .177 
End of Fart A--------- F (3,73) = 1.080, p = .363 
Beginning of fart E--- F (3, 72) = 0.524, p = .667 

SSF (ncnparamEtric) CHI-SQUARE ~IGNIFICANCE 
Precedi ng tr€atment--- 0.139 • 987 
Beginning of fart A--- 0.237 • 888 
End of Part A-----·---- 19.0€6 .ooo 
Beginning cf Fart E--- 0.865 • 834 
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DISCUSSION 

~Yl!iEl~ vs. single-session g~§i9~§ 

To first ascertain that the single-session design employed 

is a viable method by which to study LTH, some findin~s of 

previous stuaies were ccmpared ~ith the current results. 

The most funaamental finding in cross-session studies cf 

habituation is that the degree of habituation increases with 

repetition cf the same stimulus series. As mentioned atove, 

this finding-- the hasic 

established that ~hcmpscn 

incorpcrated it as one of 

LTH phenomenon-- is so well 

habituation . 

revealed a 

and Sfencer (1966) have 

the defining characteristics of 

he within-group 

CIOSS-Part drcp in 

ccmparison of 4A wi h QB 

both initial response 

magnitude and trials -to-criterion , matching the 

intersessional decrement found in the multiple-session 

studies mentioned above. This replication of LTH therefore 

implies that it is appropriate to use the single-session 

design to investigate LTH. 

Also menticned above, a seccndary finding characteristic 

of multifle -session habituation studies is that cf an 

arousal decrement both within and between sessions. 
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Although there seems nc reascn tc demand such an effect of 

all LTH studies, it may be noted that, for the mcst fart, 

comparatle results were obtained with the currently employed 

design . !he only discrepancy afpeared with the ccmparison 

cf SCL at the beginning of Fart A tc SCL at the teginning cf 

Part E: A significant in~!!~§~ in SCL occurred across 

Parts . Such a finding is not only at odds with what would 

be expected of a multiple-session study, tut also 

contradicts the current results showing an interpart 

decrement in two other arousal measures (SSF and HRt). 

This apparently incongruous interpart SCL activity may, 

however , make sense in light of a finding by Eun y and 

Mangan (1979). These researchers made no e cf a hydraticn 

effect leading to increases in SCI as a function of the time 

the electrodes have been attached. Since in the current 

study the electrodes had been attached abcut 16 minutes 

longer at the beginning of Part B than at the beginning cf 

Part A, 

hydration 

the apparent increase in SCI may be attributable to 

of the electrolyte . It would therefcre EEem 

r _asonatle tc accept tbe other twc meaEures, SSF and HBI , as 

more accurately indicative of true interpart changes in 

arousa • 

Thus , ccnsidering the apparent ccmparability of multiple­

Ee ssion and Eingle-session studies of LTH, it wculd Eeem 

that no evidence contraindicating tbe use of relatively 
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brief retention intervals was o tt ain ea. The US€ cf 

multiple-session designs arrears to constitute an 

unnecessarily unwieldy method of studying L~H . 

Sti■ ul us-SREci.fic ~_n~ non-~p~cific eff§cts 

!ni!i~.! res£onse ■agmitude 

1he absence cf a significant difference between 1B and 4A 

provides no evidencer with t e current design, for the 

contribution cf non-stimulus-specific factors to LiH. The 

implication, hen, is that exposure to the experimEntal 

setting per se dces net necessarily rroduce a decrement in 

responding to stimuli later presented in that setting. 

Of course it also hears mentio ing that the 1A condition, 

a visual memory task, is not co~pletely analogous tc an 

habituation "task." The intent of 1A was to inpart an 

impression of having successfully ccmfleted an experimental 

session without providing discrete habituatory stinuli. 

Although the memory task was active in nature whereas 

habituation "tasks" are quite passi1e, it was thought that 

such a mildly active task would only exaggerate a feelir~ cf 

successful accomplishment. Unfortunately the active nature 

of the task also prohibited the recording of tonic levels, 

eliminating any verification that the 1A condition was 

successful in instilling arousal effec s like those of 

se ssions ccnsisting of habituatory stimuli. On the ether 
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hand, the fact that SCL, SSF, and BBL at the beginning of 

Part B ijere virtually the same in Group 1 as in the other 

groups suggests that these subjects also sustainer a 

de creme nt in arcusal. 

Group 2E also showed no significant difference frcm 4A. 

Since Grouf 2 shewed an interrart decrement in arousal 

(excluding SCL, for reasons stated above), yet demonstrated 

no LTH, it provides further evidence for the atsence cf ncn­

s imulus-~pecific influence on ITH. 

Th e absence of a difference tetween 2B and 4A also 

implies that there was no generalization of habituation in 

Group 2, despite their e xposure to a temporally-sinilar but 

modality-different stimulus in Part A. This absenc e of a 

2B-4A difference , implying an absence of interncdal 

generalization cf LTH, is also consistent with Harding and 

Rundle (1969) who, as mentioned atove, found no decrement in 

initial response magnitude across ~eeks in a group receiving 

intermodal stimulus change. 

Initial responding of 3B, lower than that of 4A, imrlies 

that intramcdal generalizatic n of 11H did occur. tespite 

the fact that the 500-cps tone of 3A was very different than 

the 2000-cps tone of 3E, prior hatituaticn to the 5CC-cps 

tone led to initial responding 

e xpecte d (as indicated y initial 

lcwer than would have teen 

prior hatituation been prc vided. 

responding cf 4A) had no 

Th us, some effect of 

de gree of stimulus similarity upon 11H was evidenced. 
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In general , then, the ccmparison of 4A with 1B, 2B, and 

3B provided nc evidence for non-stimulus-specific irfluences 

e n LTH and no evidence for intermcdal LTH generaliza ion, 

b t did provide e vidence for intramcdal LTB generalizaticn. 

Returning to the compariscn cf 1E with 4A, a finding -with 

potentiallJ important implicaticns for the interpretation of 

the current results came to light. Although ncnsignificant, 

1B appears to show at least a tendency for greater 

variabilitJ and greater responding than 4A. Such a finding 

was quite surprising since it was supposed that 1B would, if 

anything, show a tendency for lower responding resulting 

from greater experience with the experimental setting. 

Graham t1'::73) pcinted out that there have been S'IH 

studies showing 

habitua ticn to 

responding to a test stimulus, follcwing 

ano ther s imulus , to 

r esponding to th€ initial presentaticn of 

stimulus. She suggested that such a 

~e greater than 

the habituation 

finding may be 

with repeated understood in terms of e xpectancy, 

pre sentations of the habituation stimulus generating a 

de cre asing sutjective probability of occurrence of a changed 

stimulus . !hat is , as the neuronal mod€l of the hatituaticn 

stimulus teccmes mere sbarplJ defined, the ferceived 

l i kelihood of the occurrence of a different stiwulus 

diminishes . A subject first entering the experimental 

se tting might, for example , have nc reason o expect a tcne 
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rather than a light; at this pcint , the light would elicit 

r e sponses nc greater than those to the tone . After 

habituating to a series of tones, however, the sutjEct•s 

expectations reay be more sharply defined. Presentation of a 

ligh at this point might produce a greater input/mcdel 

discrepancy than at the beginning cf the session, hence a 

greater response. 

Although his explanation might acccunt for thE atsEnce 

of ge neralization cf LTH in Grcup 2, it is unclear why 1B 

should have shown even a slight tendency for facilitated 

r e sponding. Group 1 received no hatituation stimuli in Fart 

A, and their irstructicns for Part E cl arly indicated that 

the second phase of the experiment was to be quite different 

from tbe first. Why, tben, should this group have a more 

fully defined set of expectancies prier to Part B than Group 

4 had prior to Part A? (In fact, subject responses to the 

questionnaire indicated no diff€rences in expectancies: 10 

subjects in 1 E and 11 subjects in 4 A re ported exp,ect in g an 

auditory stimulus.) 

Perhaps a factor other than expectancy per se should be 

considered. Jackson (1974) has shewn that the intensitJ of 

an habituation stimulus can affEct responding to a lat€r 

test stimulus. She provided an habituation series of tones 

to five different groups, each group receiving the tcnes at 

a different intensity. F cllcwing habituation, each group 
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was given a test stimulus at ea ch of the five intensities. 

Jackson found that subjects who haa habituated to the less­

inte se stimuli showed greater responding tc the more­

intense test s imuli than a control group that sifffly 

received the test stimuli withcut Ftior habituation. !he 

implication, then, is that responding t c a test stiffulus may 

actually be facilitated by prior hatituation tc a sti1tulus 

of lower intensity. 

Although the present design did not involve variatiors in 

the physical intensity of the stimuli, Jackson's study may 

be analogous en a more abstract level. one might argue that 

the "subjective intensity" cf the Part A stimuli did vary 

across groups, producing an effect similar to that resulting 

from Jackscn•s maniFulaticn of "physical" intensity. 

Support for such a contention would come from the resfcnse 

magnitude data of Part A, showing the 2000-cps tone tote a 

greater resfonse elicitor than either the 500-cps tcne or 

the light-offset. This finding in itself was scmewhat 

surprising since cor~an (1966) had fteviously shown that the 

magnitude cf responses to 67C - and 1850-cps tones de net 

significantly diffEr. However, as feinted out ty Graham 

(1973), Ccrman•s statistics ccmfated responses to the two 

tones averaged over ten trials . His analysis may ha ve 

therefore been insensitive to differences in the earlier 

rials. 1he current finding of greater initial resFcnding 
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to a 2000-cps tone than to a 500-cps tone suggests that 

Graham's criticism may have been well fcunded. 

At any rate, if one is willing to accept a 2000-cps tcne 

as more "intense" than a 5CO-cps tcne, a light offset, or 

the memory-task condition, then one might well consider the 

possibility that initial respcnse magnitudes of 18, 2E, and 

3B may have been heightened as a result of the general 

"Jackson effect" elaborated above. ln such a case, evidence 

for non-stimulus-sfecific influences and/or for cross-modal 

generalization may have been obscured. If the atsence cf a 

Jackson effect had been assured by matching the eliciting 

qualities of all stimuli, such evidence might have cbtainea. 

Turning to the cc~pariscn cf 1B, 2B, 3B, and 4B, we see 

that, in spite of th e possibility of a Jackson effect 

influencing the ottained results, 3B was not statistically 

greater than 4B. such a result is consistent with the 

conclusion of intramodal generalizaticn of L!B, though it 

had beEn Expected, based en STH studies. that initial 

r e sponse magnitude would be great,er in 3B than in 4B (i.e., 

that generalization cf ITH wculd not be complete). Only the 

relative ordering of these twc means was consistent with 

such an exfectation. The fact that the ordering of all four 

group means was as fredicted might ifply that the Jackson 

effect heightene d response levels but did net eliminate 

intergroup differences resulting from LTH generalization. 
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bus , the Fiedicted ordering obtained but at higher levels 

than groups 1B, 2E, and 3E might have sbovn withcut a 

Jackson effect . Since 2A and 3A had no significantly 

differe d, it can te argued bat a Jackson effect should not 

have differentially affected these twc groups. GivEn an 

equal influence of the Jackscn effect in groups 2 and 3, it 

is clear that stimulus similarity is indeed a factcr 

contributing tc LTH. 

In fact, the extent of 

found, so great as to lead 

the intramodal generalization 

tc nc difference between 3E and 

4B, might encourage the mo lificaticn of cur concerns ever a 

putative Jackson effect . If the Jackson effect is so 

completely overcome by the effects cf stimulus similarity in 

the case of Group 3, then perhaps the atsencE of an 

interpart decrement in grcups 1 and 2 may be accepted with 

greater confidence. 

lJ;Jal.§ to criterion 

As me ntioned above, Group 4 showed a highly significant drop 

in trials- to-criterion from Part A to Part B, replicating 

the basic LTH fh€ncaenon and matching the result obtained 

with ini ial response magnitude. However, th€ results cf 

the other ccmfarisons were less straightfo~ard. Conditions 

1B, 2B, and 3E did not statistically differ from each ether, 

from 4A, ncr from 4E. Gi ven that 4A and 4B did differ, the 
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implication may be that gr:oufc 1B, 2E, and 3B fell somewhere 

b tween 4A ana 4B, bu trials-to-er· erion was not as 

sensitive as initial response magnitude in discriminating 

between grcufs. In 1:art , the greater: insensitivity of 

trials-to-criterion could be a result of the additicn cf STH 

effects , which should be iden ical across groups, to the 

effects of LTE. Initial response magnitude, being closer in 

time to Part A and not influenced ty STB in Part E, ~igbt 

therefore te regarded as a "cleaner" measure of LTH. 

Trials-to-criterion, then , does net permit definitive 

conclusions concerning possirle effe cts of Part A en Part-B 

responding in groufs 1, 2, and 3. In terms of means, 

however , it does seem that cross-Part repetiticn of an 

identical sti~ulus produces more rapid habituation than any 

other previous experience . Since groups 1-3 prcvided no 

trials-to-criterion-ev iaence for any effec s of Part A upon 

Part- responding, an evaluation of the effects of degr€€ of 

stimulus similarity was not possitlE with this measure. 

Conclusion 

Thus , although Group 1 provided no evidence for the 

influence of non-stimulus-specific effec son LTH (Neither 

initial re .span se magnitude nor t ria ls-tc-cri terion of 1B 

differe d from that of QA.), and Group 2 provid ed no eviden ce 

for intermcdal generalization cf LTH (s hewing no difference 
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tetw e en 2B anc 4A fer either cf our mea:rnres), the 

fOssibility cf a Jackscn effect attenuating these results 

cannot be entirely ruled out. 

Group 3 provided evidence for intramodal l!H 

generalization with respect to initial response magnitude 

but not for trials-to-criterion, perhaps suggesting that 

initial resfcnse magnitude is more sensitive to the effects 

of stimulus-similarity across Parts. Visual inspecticn of 

the habituaticn curves presented in Figures 3 and 4 convey 

an impression of agreement with the initial resfcnse 

magnitude findings: The curves of 1E, 2B, and llA aff€ar 

similar, as do the curves cf 3B and 4B. Group 4 showed a 

drop in both 

magnitude ac-r:css 

with this group 

fact that ~A-4B 

trials-to-criterion and initial resfcnse 

parts. !he particularly robust findings 

are at least partially attritutat1e tc the 

vas a within-grcuf ccmfarison. 

Comparisons within Part B revealEd that, in gener:al, the 

ordering of mean initial response magnitude was ccnsistent 

with the exFected effect cf L1H-generalization, though 

response levels may have been elevated by the Jackscn 

effect, perhaps obscuring evidence for intermodal 

ge neralization and non-stimulus-specific effects. Ne such 

ordering was cbtained witb trials-tc-cri erion, perhaps due 

to the equal influence upon all grcops of STH in Part E, or 

perhaps due to a ceiling effect in ccnjunction with elevat,ed 
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measures resulting frcm the Jackscn effect . In any event, 

these results indicate initial resfonse magnitude to be the 

more sensitive measure of LTB. 

A discrepancy arises ~hen cne 

an effect 

ccnsiders that Harding and 

of WEFK in thEir CHANGED Bundle 

group, 

(1969) found 

implying that generalization does cccur across 

modalities. Of course, nc such finding was obtained in the 

current study. Harding and Rundle may have teen successful 

in showing intermodal generalization by matching all of 

their stimuli for subjective intensity, therety avoiding a 

Jackson effect. On the ether hand, the fact that these 

authors• WEEK effect seems to reflect a difference in the 

asymptotic level cf resfcnding reached with successive 

sessions is disturbing; why should a historical difference 

tetween groups frcduce a differEnce in the ultimate level of 

r es ponding attained? 

In additicn, Harding and Bundle (1969) showed no 

difference in the degrees of L~H {as measured by asymftcte) 

between CHANGED and SAME conditions. This is particularly 

anomalous, since in the fresent study only intramodal 

generalization cf LTH was evidenced , and only witl:: initial 

response magnitude. Either the degree of similaritJ between 

Harding and Eundle's siME and CH~NGEE groups was mitigated 

by t he SRL differences, as discussed in the introduction, or 

the difference between "same" (4) and "changEd" (2 and 3) 
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groups in he fresent s udy was exaggerated by th€ Jackscn 

efect. 

The results of the fresent stud] are concordant with a 

stimulus-ccmparator/information - processing model of L H: 

he use of brief retenticn intervals within a single 

experimental session was justified , and the notion that 

degree of stimulus-similarity does influence LTH was at 

least partially SUfported. 

A somewhat surprising finding was tha tonal Fitch 

exhibits a dynamogenic effect similar tc that of stimulus 

intensity. This effect may have mitigated the results which 

migh otherwise have unequivccally implied that non -

stimulus-specific factors are significant with respect to 

L Hand that intermodal generalization cf LTH does occur . 

It is clear that further research is mandatEd . Not cnly 

does the refeated nature of the statistical analyses 

employed imply thE need fer further emfirical verification , 

but it is also quite evident that improvements in the 

current design are nEeded: The various stimuli emflo yed in 

Part A should be matched with respect to their eliciting 

properties, and 1A should consist of a more passive 

condition, enabling the recording of tonic measures 

throughout the experimental ses~:icn . en the other hand , the 

possibilitJ that "subjective stimulus-intensity" effects can 

influence LTH might tear more direct e:xplcration as a 

phenomenon of interest in its own right. 



GLOSSIBI 

CPS: cycles per seccnd 

EEG: electroencephalographic 

HRL: heart rate level 

ISI: interstimulus interval 

LTH: long-tern: t:abituation 

LTM: long-term memory 

OR: orientins reflex 

SCL: skin-conductance level 

SRL: skin-resistance level 

SSF: spontaneous skin-conductance fluctuations 

STM: short-term memory 
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IIS'fBUCTIONS 
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The following represen s the verbatim instructions read to 

each group prior to the beginning of each part . 

!!!§!.{.YctjQD§ !!!.I J!• • To the left cf your chair you will 

find a box containing a set of items. After I leave the 

cha mber , flease open the container and study these items, 

trying to ccmmit them to memory. After some time I will 

come in and take the set away . After another period cf time 

I will give ycu a larger set of items, some of which will 

ha ve been in t he original set . Try to pick out the items in 

the second set that had been in the first set , sorting them 

into a separate pile. After some time has elapsed I will 

come in to see bow ycu have dcne. Please maintain an alert 

fOsture with the chair fully upright and your eyes Cfen. 

The maintenance of alertness is es sential. You will not he 

informed of the e xact nature of the items beforehand , but 

they are not emotional or threatening in an y way.« 

"This pcrtion of 

the experiment will involve the presentation of a series of 

innocuous stimuli . You are required to do ncthing but to 
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s tay alert. We will just be measuring your physiclcgic 

fu n ct ions dur i ng the Eeries. Please maintain an alert 

postU1:e with the chair fully upr igbt and your eyes Cfen. 

The maintenance of alertness is essential. The type of 

stimuli you will be getting will te randomly determined, and 

you will not be informed of the exact nature of thE stimuli 

prior to experi€ncing them, but they are not emotional or 

threate ning in any way." 

Instructions for 1D, JI, ~n~ !I• "This portion of the 

experiment vill involv e another series of innocuous stimuli. 

You are require d to do nothing but stay alert. We will j ust 

be me asuring ycur physiolcgic functions during the series. 

Ple ase maintain an alert posture with the chair fully 

upright and your eyes open. The maintenance of alertness is 

e s sential. Cnce again, the type of stimuli you will te 

ge tting will be randomly determined and you will not be 

informe d of the exact nature of the stimuli fricr to 

Experiencing them, hut they are not emotional or thre at€ning 

i n a n y way. The type of stimuli you will be rEceiving will 

be randomly dEtermined and b€ars no r€1aticn to the type of 

stimulus ycu had in Fart A." 



ALL GROUPS 

.Appendix 1l 

POST-EXPEBiftEN!IL QUESTICBB!IBE 

Were all of tbe tcnes in part 2 alike? 
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I f you think so, I'll tell you that in fact the last en€ was 

different in Fitch frcm the ethers. If you had to guess, 

would you say it was higher or lower in pitch? 

If not, which one (ot ones) were unusual and how was it (er 

were t ey) diffErent? 

How certain are you of your responses, on a scale from one 

to ten vith "one" representing "not at all certain" and 

"ten" representing "absclutely certain"? (Experimenter 

pro vides visual portrayal of scale.) 

GROU PS III AND IV 

If you think all of th e tones in part 2 were net alike, 

would you say any were more like the tcne s of part 1? 

If so, which one (or ones)? 

How certain are you , on our 1 - 10 certainty scale? 

GROUPS II, Ill, AND IV 

Just be fore beginning part 1, did you have an idea about the 

kind of stimulus you were likelJ tc be getting? 

If so , what kind of stimulus were you expecting? 
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How sure were ycu, en cur 1 - 10 certainty scale, that you 

would be g€tting the expected stimulus? 

If not, what 11ould you have said if you had been reguired to 

pre diet the kind cf stimulus yo t would be getting? 

How sure of your prediction would you have been, on our 1 -

10 ce rtainty scale? 

ALL GROUPS 

Just before beginning part 2, did you have an idea abcut the 

kind of stimulus you were likely tc be getting? 

If so, what kind of stimulus were ycu expecting? 

If it was a tcne, were you expecting a particular pitch? 

How sure were you, on our 1 - 10 certainty scale, that you 

would te getting tbe expedted stimulus? 

If not, what would you have said if you had been required to 

predict the kind cf stimulus you would be getting? 

How sure of ycur prediction would ycu have been, en cur 1 -

10 ce rtainty scale? 

When you heard the first tone in part 2, o what degree did 

you eel surprise d by it, 

"one" representing "net 

delivered it myself" 

surprised." 

on a scale from one tc ten with 

at all surprised-- as if I'd 

and "tEn" rEpresEnting "very 
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