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I«BROOOCHO» 

Ai tee i n i t i a l response to eual i ts t lve* intensive or 

tes^eral ob&ages in stiiwl&tien, tee orientation react.!or, i s 

a aoa-specifle reeetioa wmieh feabiteate* vttea tee stlsnliis 

i s repeated* I t comprises & wmMr of physiological sd|^st» 

seats teat serve te eaaaftes the sensi t ivi ty of tee receptors* 

Among these ebanges are vaeeeeaetrletloa in tee e*tee*jltlo» 

and & ieeelerat loa of benrt rate* I t ae* been reported that 

teis Is i t e r re&otlon a l io ©lar&cteriases attention* 

Tbl* ste£y will investigate tee re la t ion beteeem %ti&n~ 

tifleii levels of sju&ety m«*i eart iae aso" vaso*»ter reactions 

during habituation ana1 attention* The rat ionale for tel* 

resegr^fe i s esabeiiiei i n to* f la t s of activation or arousal 

* i ta particular etspbasla m% toe roUeolai* activating 

fotnetloiu 

Chapter one »nt&ia» & reviov of l i t e r a tu re delina* 

&Ung tbe orientation r@m«tl©» and i t s coBipc^ni^, habitu­

ation, attention m& &&a&@ty* Tbe presentation of tee 

Hypothesis conclude a tele abenter* 

Tn* saoon®" obepter consist® of * description of tee 

saitple employed l a this ste$y» tee iastnasjent* usee, tbe 

e«perl«eatal design wad te® treatment of r e su l t s . 

fiie obtained rosuito w e preheated in chapter terte &mi 

are interpreted l a relat ion te tbe tbeoretio»l ftmmmm of 

obapter oae# Suggestions for further research along v i te e 

few precautions terminate ibis final chapter. 



CHAPfHK I 

REVIEW OF TIE LITERATURE 

Tals eaapter will review ana evaluate th* following 

pbenoai«aa wbicfe are garaaa* to tbis project * tee orientation 

reaction, oabltuatloa9 a t tent ion and tb* re la t ion between 

sasciety &M inhibition* 

i . The Orientation Reaction* 

fh® orientation reaction (henceforth abbreviated" 0,h«) 

was discovered i n Pavlov's laboratory in 1'dO and vas i n i t i ­

ally @onsldere«! to bo the bane of students as i t interfered 

witb taeir conditioning **p«rl»*nt*« I t &u* been called %h& 

focussing reaction, te# questioning rwe i ion , the "una! i s 

it?*- re&otioa, tee lave*tig*tory reaction and tee a t t t t ed ina l 

re&ction tattbe nost eadurlag and &«c#pi#?l label i s tea 

orient** tien reaction (O.lU). Tb* major bosty of l i t e ra ture on 

the O.R* ia&s originated in Kussia fens" particularly in the 

l a s t ten to fifteen year* wben a resurgence of iatere&t in 

i t has developed, Kaxren wrote In 1?6G thai of i6*t> available 

aa^eriaenta on tee C.R,, 115 wwe roper ted *inc* 193** •*• 

1 Q. Ru&ran, ,}Tn* Otservable Unconscious ana I te 
Inferaole Conscious in Current soviet P«ycbopay*iology: 
Interoaoptlva Conditioning* Sen&ntie Conditioning and te# 
Orienting Reflex*', in fMfatflwXfrl ftnfty|*y» Vol. 66, Ms&rcti 
1961« p • 1**C« 
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file ©•!. i s tee organism* ̂  aoafc *la*i*diete r « p o » e 

£•••3 t© tee sl ightest e*nnge»2 rtout i t and savvos to 

ennanea i t s s#asi t ivi ty to twinging s t ianl l* 0 . 1 . patterns 

may be tensed pvoadaptive team adaptive i n nature in teat 

tbey prepare tee organism to de*l mm affectively v i t a tee 

stlaalua* The eoaponeats of tee CS*S* &m skele ta l , atttonontc, 

electroenoepbalograpbic t*n& sensory. To a novel or i*i»xpeot#d 

sUasaiiS, tee amisaal prions i t * ears , tern* i t * bead to tea 

source of tile «timiyLin$ and sniffs« Bote visual end avoitory 

teresbolds are lowered and tbere i s a brief pause In respire* 

t loa followed by a speeding up. Tber* i s * generalisad M® 

arousal, teat i « , faster and love* &«plited# ee t lv i ty ,? 

CenUovascular al teration* as part of tee 0*E, nave 

received eoswister&ble scrutiny and wt&m i t i s feints© para* 

meters test n i l l be employed In this at&cfy¥ special «&iii?t^r&~ 

Uon will be $iv«n to too** fiaSiagu, After reviaelng and 

evaluating previous m%k in tni* f ie ld, arena* and Clifton 

conclude teat heart r«te doealeraUon i s s a»J©r eontpontmt 
k 

of tee 0*R« gone controversy ea&sted about Pett ier tea 

2 I jp. Pavlov, pof^UWMl aat.gAjft*Wt> Oxford Oolvaraity 
Frees, London, l!>2?y pTHu 

Mm$lM* London, Porgasioitt Frew, '*966, p, 2*3. 

**• F.E# Qraaan and E#K» Clifton, HHs*rfc Mm Caang* as 
a Componemt of tee Orienting Response", in JEaattaUfldJaU 
ftt?,et.Ufti Vol. 6?, no. 5t P* 316* 
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hear t r a t e change was a diphasic response of i n i t i a l accelera­

t ion followed by decelerat ion; however, Lynn^ - l*o agrees 

wite Sr&hasi and Cl i f ton ' s decis ion. Cardiac decelera t ion i s 

a l so a conceal t&nt of a t t e n t i o n as has been shown wad verified 

i n tee cases of neonates, chi ldren and .'-dults. As an outsom 

of teeir ¥©rk witb i n f a n t s , Lewis e t a l . a s s a r t that & aono-

pbasic response of decelera t ion typically- accompanies t a t 
6 G.B. Vasoconstriction i n tee l l a b s and vasodi la ta t ion in 

tea hm*& occur during tee 0,R» 

Heart r a t e accelera t ion i s found during noxious 

s t imulat ion, conceptual a c t i v i t y and during tee defensive 

react ion ( s t a r t l e p a t t e r n ) . An aece le re t ive response sucb 

as i s seen i n tee s t a r t l e pa t t e rn i s r e l a t i v e l y d i f f i c u l t to 

habituate tm& tbere i s souse evidence tha t accelera t ion i s 

in tens i f ied ^ s t lanlu* repet i t ion*? 

Tiie o r i en ta t ion reac t ion c-a fee evoked toy any novel 

or unexpected s t inulu* regardless of tee mxm® modality 

stimulated. A number of models h&ve been proposed to account 

lor tbe G.R» and that of S kolov wi l l be presented bare . The 

newoaal model of tee O.R. "postulates & chain of neural c e l l s 

which preserve information about tbe I n t e n s i t y , qua l i t y , 

5 Lynn, pa,,,, jfc.y, p . H, 

6 .u Lewis, et al.. »'Tae Cardiac Response ®s a 
Correlate of Attention in Infants", in Child levelopnent 
Vol. 3?, i960, p. 63-71. 

7 Sraham and Clifton, Op. Cit.. p. 317. 
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durat ion and tee order ol presenta t ion of the s t i a u i i , " " 

This l a s t cha rac t e r i s t i c va» studied by Unger^ iAto presented 

numbers seriate® ( 1 , a, 3t **» etc*) to subjects #nd then 

gave a d i g i t out of sequence <8, / , 10, 1 1 , l->, 12, 13) and 

observed tee O.K. to t h i s misplaced ts»mb@r* thus i t I s not 

so le ly the novelty of tee stiamlus tha t r e s u l t s i n the 0»R. 

but a lso the *sm®j^eet#dn#i§» of tea a t ian lus In the sequence 

i n which i t oocur*.*'*w The O.R.* according to Sokolov, 

i s *dnee4 by 4Ti»p^lse« of discrepancy** a r i s ing from the i t c i 

of concordance between tee sti*a*i'»s &nd tee extant neuronal 

aaodel in tee eertea* 

When the stimulus i s &ppruim4 fey the cortex t s not 

being novel, tha t i s a&tcaiag tee neuronal model, the 0»R» 

does not r e s u l t and tee "block of i a p a l s t s take* place 

somewhere between the c o u n t e r s If from the speci f ic pathway 

and the r e t i c u l a r formation C*»»j probably by hyparpolari^^~ 

t i on of &ywtpti% connections.B*^ 

s> E.M. Sokolov* "Itenronal Hodals and the Orienting 
Reflex", i n Ifery /„.B. Brazier , (ad»)» The ^n}r*jL gervon* 
areton, and Behavior* E d i s o n , H®w Jersey, .>dl*oa Pr in t ing 
Co., I960, p . 205. 

'} C.K. tteger* "Habituation oJT the Vasoconstrictive 
Orienting Reaction*, in JmiMkSl StSmxImMiftkZm l£MU* 
Vol. 67 , «F&r&ary 19©**-, p« l l » l o . 

^ ljr»a» ila*J*UM p. v 3* 
i i fc.R. aokoiov, ^ i f c a a t i g j o ^ 

Oxford, Pergamon ?re*., ijC*3 (&), p* r.w.»» 
12 aokolov, frp^^. > !<>6c i *• • -»JL 
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although tee 0*1* 1* evoked by novel stimuli, not a l l 

novel stimuli evoke orlonteUaa reaction* but depending *ip«a 

a nsmber of condition*, teey may also nroetoae adaptive reac­

tion* or defenslire reactions* The function of tee adaptive 

reflex i s to preserve te® eajsiUbrioji of tee organism by 

bringing abemt adaptation of the analysers to the quality 

and intensity of the «Uttiln«»*3 Tho adaptation reflex 

involve* only tee analyser such as light educing pupillary 

dilatation and the thermoregulatory changes to warmth and 

cold* tihereas tee 0*1* has a homaoetetlc positive feadb&cJs, 

the adaptation reHe% ha* a negative feedback and lasts the 

duration of tee stimulus while the 041* hsbltaatos. 

The defensive refits: Is a response to intense *ttaa> 

lation and oorrosponda to the start le pattern of lamdls and 

®mU15 Uke tee q,ft,» tee defensive reflex Involve* tee 

whole bedsr out the baste difference la the loons of or garni us* 

tion, in that mrtiml eenters participate in the o*R» bnt 

not in the defensive ratio**** Vasoconstriction in both 

limb* &M head occurs In the defensive reflex while only the 

13 Sokolov, ftuJaU-i *9*3, »• lk> 

& Ww*s MaJSaU^f ». 7* 

15 C I*adif and ».A. float, m ffftttlttft .fattens 
Torfe, Farrar and fthlaahnvt, 1939? 1$* p. 

16 doholov, Jl&ui&Jt., 1963, p. 15. 
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limbs manifest vasoconstriction in the G«B« The defensive 

reflex habituates but a t a maeh slower rate than the 0,a.*7 

To return to Sotolov's model for the orientation 

reaction, stimulus input Is &ml?&«t& in tee eortex after 

which the cortex emgenderit tee axel tat lon ®r lafaihi t ion of 

tee ©WR* Since th is model will fee used to espl&ia healte* 

ation of the OJU i t will be elaborated in more detail* 

Two main centres *r* involved in the production of 

the 0,8* J a modeling system in the cort ical aBSlyser and *n 

amplifying system in the re t icular formation* Afferent 

impulses travel along the classical sensory pathways to tee 

cortex (rout® number l i n figure 1) and ®l&& to tea re t icular 

formation via collaterals (r#ut# 2)# The csortex enalyxe* 

the incoming sUssiltts and i f i t la novel or significant* 

sends excitatory immalses to the re t icular formation (route 

5) for tee evocation of the 0 ta* If i ntrvous model in the 

cortex corresponds to a i l the parameters of tee particnlar 

stimulus| the cortex withholds tee excitatory impulse* and 

blecfea the afferent input before i t reaches the re t icular 

formation (route 3K To complete the explanation of Figure 1, 

route k carries m®sa#;gea from the re t icular formation which 

increases tea di criminatory pe«er of te« cortex && indicated 

i7 Um^ QfttjaAM p» **. 
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in tea work of kladsley. Fuster has demonstrated that 

concurrent stimulation of the reticular formation in the 

same region teat produces cortical activation, improves bote 

tee acouraeir and speed of visual discrimination in monkeys. 

Pathway $ carries the specific responses nnd pathway 7 team* 

impulses for tee vegetative and «e$»fcle co$$®mm,& from tee 

reticular formation* 

la swassary, the 0#1* i s a centrally »gani«ed, holis* 

t i e system Incorporating autonomic, soma t i e , SaG, and sensory 

changes* I t i s uaapeeifie with regard to tee sease modality 

stimulated m& i s initiated ^ any iaeraest f decrease ©r 

ejaalitativ* change of t stimulus. I t Is subject to habitu­

ation and i t 1* this characteristic which will be considered 

in the next section of tela p*pmt* 

2* Habituation of the Orientation Reaction* 

A stimulus teat at on# time had efficacy for the 04U 

If repeatedly pm$mt®& will eventually remi t in a cessation 

of response* This is esllod habituation or extinction* 

I t i s not a geaeraliaed reduction in retpotasivity but s 

Id B«B« tindaloy, 'The HetieuXar Formation and rer-
oepteal m»«rimimati©m% in H.K, Jaspers, (M*), RoUcalar 
mmUm ft* .SMMmm* London, Churchill, 1?5&* p. 52*. 

19 *r*M» fuster, Effects of stimulation of the Brain 
Stem on faoMsteaeopie Perception", in ftejonea;. Vol. 127, 
l95o, p* 150» 
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selective one. 2 0 For e»mple, there may bo habituation te 

a particular frequency and loudness of sound and although 

tee loudness may remain constant, a change l a the frequency 

wiU reactivate the 0 3 . 

Those variable® teat affoot the course and ra te of 

habiteatiea have been placed in one of two classes hy I ran, 
SI 

stimulus and subject variable*. The intensi ty and duration 

of the stimulus, tee time Intervals between stimuli and the 

difficulty of discrimination a l l affect habituation* Threshold 

stimuli are mr^ res is tant te habituation while habituation 

i s usually rapid with low intensi ty s t imuli , StiaaU of 

intermediate duration and those which require diff icul t 

discrimination* are the hardest to habituate. The shorter 

the time Interval between niimuli, the quicker tee h&hlteatiom* 

When habituation te a particular stimulus la established, 

continued stimulation resu l t s In the paradoxical return of 

the ©,E#, but tela time i t l a Intensified ®tad similar to the 

defensive reaction* This reappearance of the o»R, i s 

associated with grovstos** and sleep mnd my be explained by 

the i r radiat ion of inhibit ion reaching the cortex. 

21 L ? » t M&M&* * »• %&« 

22 Sokoiov, On,. C l t . . A9©3» P* 123-12*f. 
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Jhe second group of variables that influence the rate 

of habituation are related to organismlc s t a t e s . I t i s this 

class of variable that will be investigated in this thes is . 

Lynn has reviewed the Eussiam work on achlsophreaia &nd 

writes that chronic, deteriorated schisophrenics do not 

evince tee O.E. to auditory* visual or t ac t i l e st imuli . J 

staniahevskaya points te a profound functional disorder of 

the cortex and subcortex as underlying the disturbed 0.E, in 

schisophrenics. aokolov^** writes that "some types of 

neurosis*' and "some form* of mental illness** show aberrations 

of the O.H. and habituation but he does not elaborate on 

th i s . Difficulties in extinction of the 0,R. have been noted 

in persons suffering fross senile dementia and mental retarda­

tion*20 Liiria^ reports teat rotardatos give powerful O.K.*a 

that are diff icul t to extinguish to intense stimuli but teat 

weaker stimuli will evoke in 0 4 , that can fee readily habitu­

ated In one or two stimulus presentations. One wonders 

whether the intense stimulation referred to by lur ia might 

23 R. Lynn, "Busslen Theory and Besearch in achisophrenia'' 
in Psycholoa&n gnU»tftn, Vol. 60, 1963, p. M*7. 

2k M.U. stanlshevskaya, "The Vascular Component of the 
Orienting Keflex in Schisophrenics*'» in Pavlov Journal of 
ittfihor Woryons Avttyjty* Vol. 11, if©. 1, 1961, p. 3d. 

25 Sotolov, Op. Cj t . . 1963, p. l;*J'. 

27 A.E. Luria, '"rftudy of the Abnormal Child's In Aawrjcan 
ifsmMk l f t £ l % , ^ M » M l , t a ! Vol. 31 ? So. I , January 1961, p . 9. 

i 
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actually educe defensive reactions ( s t a r t l e pattern) which 

are known for their inextlngulshabillty. 

Intecteess of the cortex Is a requisite for habitu­

ation although te® de-corileated animal will show the O.E. 

In spite of contradictory evidence reported by oharpless and 

Jasper, Lynn asserts that the "weight of the evidence l i e s 

in favor of Pavlov*s original conclusion that decortication 

greatly delays habituation of the O.K." Jouvet found 

that eight hundred stimulus presentations could not produce 

habituation in the chronic decerebrated cat .2^ 

Before considering Sokolov's model of the O.E* and 

habituation in more de ta i l , the quiddity of i t will be 

repeated, the O.B. resul ts from the mismatching of the 

stimulus with a pre-existing model in the cortex. Unarm eon* 

gruenea exists between the stimulus and model, the o«B. i s 

thwarted between the collaterals from the afferent t rac ts 

and the re t icular formation. E&hltu&tioa of the O.B, i s 

associated with the i r radiat ion el inhibit ion, 

Sekolov has sought support for his model at the 

neuronal level by assuming that * triad of different neurons 

makes up his ssodel? afferent neurons, extrapolatory neurons 

21 Lynn, 0a. C i t . . 1966, p . 31. 

30 sofceiev, ,ppfi .qjfr.. 1963, p. 12**. 
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31 

and comparator neuron*. the characteristics® Impmted te 

each type as well a* the experimental evidence for each will 

now be considered. 

The afferent neurons are a lwys responsive te stlsm&la* 

tiom even after numerous presentations, Jmg has found 

certain neurons in the visual cortez that do not habituate to 

l ight f lashes,^2 the cardinal characterist ics of the afferent 

neurons are the i r specificity te the sodality of stimulation 

and tee "s tabi l i ty of their responses" with repeated stimulus 

presentations. 

The second group of neurons in sofcolov'® model are 

ajttrapolatery neurons which only begin to respond to stimula­

tion after a number of presentations. Evidence for th is type 

has been forwarded b^ Lottvin, oft ..al. * who described "sanenes* 

neurons1' in the tectum ©f the frog* these nourons respond 

only some time after tee appearance of a -stimulus in the 

visual field* From tees on, tee object i s tracked by these 

cel ls and no small or slow movement i s unaignalled by the cell**^ 

31 B«B% Sokolov, "Signer fervous Funotionsi The Orient-
lag Heflex% in ¥.£ . Hall, ( ed . ) , Amml Bey^o,y„.of,,,j>hy^ojojy, 
Vol. 25, 19631 p . 56b <b). 

32 E* Jung, * Neuronal Integration l a tiw Visual Cortex 
®M I t s Significance for Visual Information", l a w.A, 
Xosennlith, (ed.)» SonsorrCOSSMMBIcation« Mm fork* M.I.T. 
frezm J . Wiley, 1961, p . '627. 

33 3»t* Lettwin, et a i .« «tm Eemarlw on the Visual 
System of the Frog**, la tf;a7~Bosenbllth, <ed«), ftenaMy 
SmM&MtUm* »«* tork, M.X.T. PressS J. Wiley, 1961, p. 773. 
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The "Attention units*4 described by fttoel e t a l . are 

&,n example of tee comparMtor neurons which compare the 

impulses transmitted by the afferent &M e^tr&pol&tery 

neurons. Hubel e t a l . found cel ls that appeared to be sen­

s i t ive to auditory stimuli only i f the cat p©ld fcttentloa 

to the sound.-5 According to dokolev, i t i s the comparator 

neurons which i n i t i a t e tee O.K. i f the signals from the 

afferent and extrepolatory neurons do not match. 

the above then comprises Sotolov's attempt to locate 

certain neuron® whose functioning lends support to Ms 

nervous model for the O.M, Further work will undoubtedly 

corroborate or not, Sokolov's theorizing ind interpretat ion 

of others, findings, tynn,35 however, s ta tes that confidence 

in the theory I s increased heeause of the studies of ifubel, 

Jung and Lettvin, 

throughout th is p&pmr i t has become evident that the 

O.B# i s a complex, aul t i dimensional response and on@ might 

suspect that the elements of the O.K. do not habituate at 

uniform ra tes . This has been borne out fay re«®arch. There 

appears to be a hierarchy for the habituation of the various 

components &M the f i r s t system that dl@app#&r̂  i s the 

autonomic. The vascular component, which has : short latency, 

3>h fc. Hubel j t a i , / 1 ' A t t e n t i o n * Units In the Auditory 
Cortex", i n j M t m T v e X . 1*9, 1959, p. 127V-13oO. 

35 Ljm, m . Clt>. l',*66, p. h j . 
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is extinguished in three to five stimulus presentations in 
16 

normal subjects. ISO hypersynchronization in the analyser 
37 

of the sense organ being stimulated occurs next, More 

prolonged stimulation resul t s i n Inhibit ion of the cortex 

with slow waves recorded indicating low arousal. 

Svea during habituation stimuli are s t i l l being 

registered in the cortex which i* analogous te the effects 

of barbiturate anesthesia which i n i t i a l l y eliminates ret icular 

enhancement of Impat .^ Although the impslsm are transmitted 

along classical sensory pathways, they are impotent without 

the contribution of the re t icular formation. Further stimu­

la t ion eventuates in cortical inhibit ion and the l iberation 

of tee ret icular formation which brings about a stronger o»B«, 

perhapa even approaching a defensive reaction. The eubjeet 

finally fa l l* agieep. 

aerndnde&"Peon has amined the term afferent neuroma 

habituation te refer te the ^ee t rophyalo leg ica l correlates 

observed in awake cats along tee specific sensory pathways*M^ 

th i s indicates that centrifugal fibers course from the 

36 StenishevaJiaya, $&*Jfil»* P* 37* 

37 Lynn, 8M*S&&** i$66, p . **&. 

36 Undsley, toJSU.t »• 517* 

3$ B» i»«B*nde*-P«on, "Reticular Mechanisms of Sensory 

f$*I.T. press, 19©1, p# 509* 
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ret icular system to various peripheral receptors and inhibi t 

responsiveness a t the periphery as a resul t of r®pmti$& 

stimulation. Cogent empirical evidence for teis has been 

demonstrated including Heraande^-feon's experiment In which 

electrodes were Implanted in the dorsal cochlear nucleus of 

the cat and responses to clicks were recorded. liowev«r, when 

the cat was presented with two mico, a fisn odor and & shock 

separately, tee response to tee auditory stimulus w&s dimla* 

isned in comparison with control responses**^ Photic habitu­

ation a t tee re t ina , a t the la te ra l geniculate body and in 

the visual cortex has also h®m reported. 

Eernandez-Peon state* that the r#tli*ular formation 

" f i l t e rs hy feedback c i rcu i t s , a l l the sensory impulses a t 

their entrance to the central nervous system." ** The feed­

back Influence of tea re t icular formation on tee receptor 

has also been considered by SoKolov who adds the effects of 

the sympathetic nervous system to those of the specific 
k~\ 

patn**ay*. 

^0 a.K* Thompson m\& W»A« Spencer t "Habituations *. 
piodel Phenomenon for tee Study of Neuronal substrate of 
Benavi©rw, in ?*>,cftftjp,gte*A,.feyj^y,» Vol. 73, JSb. 1, 1*66, 
P. 3H« 

kl H* Hernandez-Peon, ' modification of Ele^tr 'c 
Activity in Cochlear nucleus Luring 'Attention1 In umnosthe-
tiJsed C@ts% in Boionce. Vol, 123, February 1?$6, p. 33< • 

k2 ———•, l \ # i . p . 517. 

h$ sokolov, &UJ&*« * l'>63 <•>* ^* *'" • 
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3* Attention. 

those variable* that determine what we select for 

attention have been divided into asternal and internal 

classes, tee former including movement, siae, repetition* 

intensity, ete», of the #%l»a^s* The internal states of 

tee organism that govern utaat we attend te include needs, 

sets and attitudes, want transpires after an object has 

b%ma selected for attention has been hypoteeeised by ©e»tsch 

and Ueutsch* fat etssliarities between their model and that 

of sokolov for tee 0 .1 . are striking* 

Deuteca and f&euteefe aver that the incoming signal Is 

analysed by tee cortex and a certain lovol of excitation Is 

emlttod. fhia i s alonem *» W the reticular fon»tios and 

te&ea as the minimum amount of exaltation required to evoke 

a subsequent reaction* She stts»*f« that 1B analysed by the 

cortex Increase® are***! l a direct proportion te i t s is^ort* 

ene*» * Although attention at? not be psid to Input, i t 

s t i l l reaches tee ptroefteal und discrimlnatery mechanisms. 

If the foregoing i s compared with the model for the 

O.R. given by Sofcolov, i t Is evident that both attribute 

the same functions to the cortex and the reticular formation. 

. * *** J.A.Jeutsch and 0, Beutaeh, fh/f W | g ml 
Psychology. I l l inois , M®M®& Press, 1966, p . 170. 

Vol. ?o, 1963, p. fly. 
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Both ascribe the decoding or Interpreting of input te the 

cortex and the carrying out of orders for faci l i ta t ing or 

inhibiting forthcoming stimuli te the ret icular formation. 

Characteristic cardiac changes accompany attention 

as mentioned e&rlier i n th is p&$mz* Stimuli that require 

attention sigsAfleemtly decelerate tee heart rate &&d this 

i s associated with increased sensitivity to stimulation. 

Shis faei i i ta tery effect may paral lel what Mpp®m when 

direct stimulation of tee re t icular formation enhances te® 

discrimination of stimuli. When two l ight* were presented 

te a cat 50 msec, apart , teey registered In tea cortex as 

one; however, when the re t icular formation was slmult&me-

ousiy stimulated two response* were recorded. I t would fee 

interesting to anew the oenoomftent h&art ra te changes in 

th is experiment. legion* i n the re t icu lar formation have 

been delimited which affect cardiac act ivi ty (cardiac 

regulatory centre) and others which afreet v*&cular tones 

(vasomotor centre). Stimulation of the nucleus re t icu lar i s 

glgantecellularis and tee roa t ra l part of the ventral 

re t icu lar nucleus produces depressor effects on cardiac 

H Lindsley, ftn, fijjfc., p . 5aW, 
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*ct ivi ty,^whieb i s whet happens during attention and the 

0 3 * 

k dist inction ha* been made between signal and non-

signal st imuli , the difference being that the former i s a 

harbinger of some other important stimulus, such as a tone 

preceding food in c lass! «fel conditioning* there are a number 

of ways of converting a neutral (no*-slg»aX) stimulus into 
kn 

a conditioned (signal) stimulus. ' 4s will be done in tela 

experiment, the subject can simply be asked to watch out 

for tee stimulus or p&? at tention to i t . The subject now 

possesses a set for subsequent stimulation and a umbm of 

changes are brought about in the O.K. the o.H. becomes 

larger , stronger and quicker to the identical stimulus 

compared te when i t had the status of a neutral stimulus. 

If habituation to the stimulus had occurred, the 0*8. to i t 

iB revived, thresholds are lowered m that subthreshold 

stimuli are now perceived. Intense stimuli that previously, 

as neutral stimuli, evoked defensive reactions, now as 

conditioned stimuli, evoke an o.R.^° 

the changes outlined above should be observed in this 

experiment since a bell ring that educed an O.K. and 

*•* ifeem* * »• **i* 
%9 lrnnt 1966. OP. Ci t . . p. 62. 

50 m&* 
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habituation te I t , will be transformed into a conditioned 

stimulus by giving tee «ub4e«t instructions to "p&y a t ten­

tion" to tee bel ls . For heart r&te there should be in even 

greater deceleration to the bells in th i s segment of the 

experiment than when tee bells were neutr&i. In addition, 

Increased resistance to habituation should fee see®, although 

habituation to these stimmli 1® not of pvSrnw? importance 

in th i s research* 

*K Anxiety and Inhibit ion. 

Anxiety will be considered in this section only as i t 

i s direct ly bound te tele paper. Because anxiety 1.. to be 

defined by a score on a **lf<»r«portlng personality question* 

aalre , i t will he treated as a conscious rather than pre* 

conscious or unconscious phenomenon* the motor, autonomic 

and humoral expressions of anxiety bote within normal l imits 

&n& without* have received considerable attentiofi. Linking 

psychological t r a i t s with somatic i l l s , both a t conscious 

&m& unconscious levels has given r i se to psychosomatic 

medicine. 

Haay viewpoints about anxiety have been offered but 

the one te be mpl&$®& hero Is that of tftlm© who proposed 

that a&aloiy m^ he und«rs»teed m terms of veekened inhibition 
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and might represent a "disease of over-arousal•••2* In other 

words, pathological anxiety, which must be 61*tereatlated 

from transient , situational anxiety, could be baaed on reduced 

central inhibition* I t ii» a well-established fact that 

ret icular stimulation offacos the eftor-discharge* of evoked 

cortical potentials , ifelmo suggests that mm® swh inhibi­

tory aechaniam (as tee ®m which abolished after-discharges) 

may be weakened i n anxiety. 

Bifflenit ies with at tent ion are Invariably found in 

anxiety s tates resulting in varying &m**®$ ** impairment. 

"Eelatlve autonomy of tee organism with respect to control 

over at tention and concentration appears to be & prim sign 
52 

of optimal functioning*, according to Rodlieh and Freedmsn* 

Part &M parcel of #nxi#ty i s tfistraotlblllty pia* the 

Inabil i ty te focus on on® aspect of the envlroa»at te the 

exclusion of competing stimuli. Jwong norm! s a definite 

deceleration of hemrt rate has been m-p®&$®4 to &ccOi@any 

at tention and since people with enxioty have difficulty 

with at tent ion, perhaps th is can b# reflected fey c*raiac 

a l tera t ions . 

The 0*E* has boon exploited bj the Busalans to measure 

a number of functions Including hearing capacity, intel l igence, 

51 E.B. ifaino, *!JUaxlety and Behavioral Arou**l*S in 
iM<$mk®$&MXn mxlm* **ol. 6**, aeptember 1957* P* 262. 

5a F.C. Eedlich and B«X, Freedman, ft* .ftttory and 
freedom, oft „f*y.cfli*.ftry» ^ * » ' k , Basic Book* 1966, f. HC. 
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attention among children, concept formation m& understand­

i n g , ^ thus the versa t i l i ty of tee O.B. will be challenged 

onee again in th is thesis te re la te anxiety levels to 

habituation and at tention using cardiovascular changes. 

*>, fuswary and %potheses. 

The presentation of a mml stimulus of moderate 

Intensity triggers a complex, distinguishable utr®? of 

skeletal , autonomic, eleotroencophalographic and sensory 

z$8p8m»& which collectively have temn called the orientation 

reaction. I t l a not specific to any seas© modality and i t s 

primary function i s to enhance the discriminatory power of 

the receptors and Induce a s tate of alertness cr at tention 

in tee organism* 

Spoa repet i t ive stimulation, the orientation reaction 

weaken* and finally dissipates, t h i s process i s called 

habituation. I t i s carried out a t the command of the cortex 

which emits impulses to block the orientation reaction at 

the level of tee ret icular formation. 

Hsiao has suggested teat anxiety In i t s extreme forms 

may be based on defective inhibitory mechanisms. If this is 

correct, then anxious subjects should respond More often to 

i i • i i i ini ' i i urn • .muni, mi i . i .n iMi . 

53 A.a. l u r i e , "Study of the Abnormal Child's i » 
ffl{^m PWM& • f t O r ^ J M ^ f t t o y * V o l» 31 • ao- If January 
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novel stimuli than non-anxious subjects. That i s , they 

should not habituate as rapidly. I t haa bean reported and 

substantiated that a deceleration of heart ra te accompanies 

at tention and i t I s te be expected that anxious subjects 

who invariably exhibit diff icul t ies with at tent ion, will 

not show tee same amount of cardiac deceleration as non-

anxleug subjects. 

She hypotheses will be stated in null forms 

1. Share will be no significant correlation between 

anxiety levels and habituation levels as measured 

by peripheral vasoconstriction to fifteen non^sigaal 

audi tery stimuli« 

2. There will be no significant correlation between 

anxiety levels and the amount of change in cardiac 

ra te between conditions of attention and r e s t . 



CSAPXHI I I 

EJMEIWWAL mmm 

Shi* chapter will be divided into four sub-headings 

describing tee subjects, the tools, tee experimental procedure 

and tee methods of evaluating the remi ts . 

1* subjects. 

Subjects were recruited in a number of ways for this 

project including inviting students of a class to participate, 

posting notices renuestlng volunteers in strategic places 

on the campus and asking seminarians te participate. What­

ever tee method a l l potential subjects were assured that 

they would receive no noxious stimulation, that the experi­

ment would take approximately forty-five minutes and teat 

tee results would be kept confidential. Msaa the writer 

addressed a class, tee professor left so that students 

would feel no coercion te volunteer* 

By dint of the li terature on volunteers and the 

particular personality propensities they bring into the 

experimental situation* the writer was well aware or possible 

contamination of result*. She alternatives to accepting 

volunteer* were either making participation mandatory for a 

da** or remunerating te® subject*• neither of these was 

feasible. 
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She assumption has been ms&de that tee teatees would 

not dissemble anxiety because of lack of primary or mmsd&rf 

gain. By assuring tee subjects that they would not be 

exposed te any harm, i t was fel t that any possible punitive 

effects that participation could produce, were eliminated* 

I t i s known that volunteers * strong needs for approval but 

If this &&&%&& l a these subjects, i t would have te be 

gratified solely by their peers a* their professor® were not 

aware of who volunteered and tee writer was a stranger to 

them. One professor who was contacted by the writer in 

hopes of obtaining volunteers, insisted that he personally 

interview prospective subjects individually to get them to 

cooperate* Mis offer wan politely refused. 

Although a l l the suujaets in this study wre volun­

teers, i t i s fel t teat fsmarsJULaatlon* beyond & group of 

volunteers are Justified* 

Forty-six males were used In this project although 

fifty-four went through the experiment but eight had to be 

rejected for reasons te be presented in the chapter on 

result*. She mean and standard deviation of tee ag© of the 

forty-aim subject* are 21*30 and 3.03 respectively* With 

tee exception of two high school students, al l subjects 

attended the 8alvarsity or Ottawa with a l l but four being 

undergraduate*• 
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2, Tools. 

She instruments u t i l i s e d i n t h i s experiment were 

the I.,P*A*T. to measure anxiety psychometrlcally and t 

polygraph to gauge the cardiovascular a l t e r a t i on* during 

a t t en t ion and habi tua t ion . 

She c r i t e r i a for «®lo«ting & test of anxiety woag 

the myriad avai lable on the market were v a l i d i t y , r e l i a b i l i t y , 

ease of ednlnifitrfttloa. ease of scoring, time required to 

take i t and, i f poss ib le , a pars11el form in French in c* m 

i t was naoe^scry. I t wus decided t*<nt the ,X.P.A.%r aelf 

Analysis ferss^ (hareax'ter r$f«*r@d to as ]&JiU&a2») '£*** &ut 

these c r i t e r i a , The only reservat ion thut te* wr i te r h&d 

&toout using t h i s test was tha t i t did not contain va l id i t y 

scale® as does the M.aW,^,fa,,.,lllH,^nl^»^.4p.n^SF.IJRmUl^ titttftimt,* 

With t h i s po ten t i a l ©feorteomlag l a mind, the wri ter gtve 

special considerat ion te h i s method of s o l i c i t i n g volunteers . 

Shese precautions w«r# explained in te® previous sect ion 

of t h i s paper. 

A copy of the ^.Pf4»ff. i s to b® found in Appendix 1 . 

The I.P.A.T. Anxiety c-oala i s administered i n five 

to ten minutes to e i the r * group or indiv iduals and i s scored 

b^f superimpoo-ing & s t enc i l on the booklets anc adding tr«e 

1 Published e$y the- I n s t i t u t e ice fer^eaalivy "»nc; 
Abil i ty Testing, 1602 Corenado tsrlve, Champa I xn, I l l i n o i s , 
ol820. 
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responses. The Instructions are printed on t;*e fir sit page 

of the booisiet and wore read aloud to the subjects .aid, thm 

teey ware «sked i f teey had any c,u**tiaa** 

Reviews of the test in B u r o * ^ ^ ^ ^ ^ iaud^tor^ t 

the consensus being that i t la a good overall a s s u r e of 

anxiety* I t evolved from the factor analytic research of 

Gaitell ®M i s reputed to assess general free *nxlety levels , 
h to be distinguished from neurotic ~m psychotic anxiety. 

Cohen <juoten r e l i ab i l i t y c€»afficl#nte rsnginf from 

»8C< to .(i3 and concludes that the avidenc® is impressive 

regarding i t * validity.* 

Heart rate and d ig i t a l blood volume were measured 

continuously on an £ A 1 Physlograph "Four".'' Cerdiao rate 

was measured W & "Heart Sound >tiorophonmn which t!etoc-t& heart 

sounds, th i s w*s placed over the heart and held snugly by 

means of an adjustable rote-bar strap* Blood volume we* gauged 

by a 'Photoelectric Pulse i'ick-mp*' which vg„ placed ©s the 

2 jr.»\ Cullford, "the IS*.*.£• Self Analysis I sm" , 
Bu -

Sew Jersey 

in Q.K. Bnros, (emS)* $fa .fifth ^ ^ . t a ^ t ' ^ r ^ ^ ^ , , ^ ! ^ ^ , 
y, Oryphon press , !???* P* 13-^ 

J j . Conen, * j»» X.P.A.f* Self Analysis Form", in 
>** (®^>* Sfat n »xmj f f lW , ^*^r«m*a^ Xeft?,^fe 
ts , Gryphon Press, 196?, p . ?? ; . 

5 Ibid. 

<* 1 & H Xnsli'uaent Co. Ine** Houston, Itaow, 77C21. 
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distal end of tee subject** right forefinger* This i s a 

pleteysmographie transducer with a built-in light source and 

change* in light transmission caused by variations of the 

volume of blood in tee tissues, are detected by a sensitive 

photooonductor, Changes in blood volume produce correspond* 

img changes 1m wave amplitude. The p^pm moved at a rate of 

.5 cm* per second* A timer mas set to deliver a downward 

mark at fiv**aaeemd interval* and an upward deflection was 

made on tee p^pms? to indicate e*ob event* 

3« Experimental Procedure. 

the pt*y*ieloii«*l recordings were conducted in a 

a*mi~darkamed, sound &t tens* ted room with a temperature 

range of fZ te *fk degrees Fahrenheit. 

those subjects who had not taken the JU£*|*X* were 

administered i t before the experlatent according to the 

instructions in the manual* the subject was then led into 

the experimental room and $s&*d to remove his clothes from 

the w*l*t v^ except for his undershirt. He was then told 

to l i e down on a couch and the polygraph was explained to 

him* Be was not told teat he would hear the bell tones, but 

he was reassured that he would receive no harmful stimulation 

of any kind. Mhlle the subject was recumbent as he was ior 

the duration of the experiwat, the heart sound microphone 

was placed over his heart and h®ld by m«ns of a rubber 
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strap* the photoelectric pulse piex-up was put on the 

subject* s r ight forefinger and fastened bar a strap, the 

subject was then told te find a comfortable position and to 

try not te move around &®& tee earphones were placed on tee 

subject 's head* the subject was them requested to shut his 

eye* and tee tape recording began* the afcyeiagtaea was 

started and tee experimenter marked, by means of a remote 

control cable, each bel l ring on tee p&par* 

the auditory stimuli were presented through Philips 

earphone* from a Wellemsals tape recorder* the subject f i r s t 

heard ten minutes of white noise of 150 mil l ivol ts peak te 

peak* then fifteen, ©n#~emd~a"half second bel l tomes a t 

thirty-second interval* were presented to the subject a t M>0 

millivolt* peak te peak* the fif teen bel ls were followed by 

tee Instructions, Mfou are to $m$ close attention and l i s t e n 

carefully to tee be l l s , un t i l you arm teld te atop** fourteen 

bell tone* of one-and-a-half wioomd duration were pretested 

in two minutea and fifteen seconds* the subjects was then 

told teat he would not hear my more bell r ings, although the 

white noise continued for three minutes* the subject was 

informed that the experiment was completed and he was %nkM^ 

not te reveal the nature of tee experiment te his classmates. 
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*+. Evaluation of Results. 

?b* Xt£*4*I. f0JW« were scored according te the 

instruction* in tee manual and a tetel score wss derived for 

each subject and converted into tee appropriate stem score 

using the norms for college male** 

the assessment of tee polygraph tracings was not so 

straightforward. Finger blood volume was gauged In the 

following manner* the amplitude of the wave a was measured 

in millimeters for tee seven waves iwsdiately preceding esch 

bell* A latency of usually three seconds hut never more 

than five, was allowed following each bell m& teen tee 

in i t ia l seven waves after tee latency period were taken as 

tee actual response. Whether or not a response occurred, was 

determined by a t test between non^indepenSemt measures wite 

t having te be signifieaat at the .01 level of confidence 

in order for the vasoconstriction to be judged a reaction* 

^ e above method was used after a t r ia l of conftttift*; 

tee mean m& standard deviation of the amplitude of tee 

waves for a minute preceding the first bell , th is ®tend«rd 

was teen cornered to eaeb individual response of vaso­

constriction, this procedure, however, ignores the dynamic, 

ever--changiag aspect of tee organism as a result of feedback. 

For example, some subjects manifest a significant vaso­

constriction to the f i rs t ball but did not show tee tssunl 
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compensatory vasodilatation in preparation for subsequent 

stimulation. If the f i r s t seven waves, allowing for tee 

latency period, were averaged teey would be less than the 

resting amplitude* although no vasoconstriction occurred* 

Aeltaar sum* up the rationale for tela method of 

evaluation by writing that tee aia® of the volume reduction 

ia partly related to tee degree of dilatation present at 

the time of tee stimulus and teat no constriction can be 

expected if the vesaels are not dilated b®f@mM®&J 

the criterion for habituation wns established as being 

three consecutive state of non-vasoconatriction te three 

bells or three lioa-vasoconstrietiona in a series of my 

four consecutive bells* thus a subject who did not evince 

vasoconstriction to lol l* 6, ? or a was a*Id to J»v# bafelte­

sted te Bell 6* Other features of vasoeonstrletlon during 

habituation can also be w*& for ascertalnlng te# point of 

habituation and Include & diminished volumetric change in 

the blood vessels, a quicker return te the baseline sad m 

Increased 1/temi period**'' these last three characteristics 

were observable in tee records but were not employed s* criteria 

&lm« the one delineated above proved to be vary adequate. 

ii iiii**>*ii*wwlww*wi**»ii'iiwiii'i.r limn 

7 B. Aeknar* "Emotion* and the Peripheral f&somoter 

r e ^ ^ ^ m^mmmm mnm* 
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I t has been reported, as mentioned in chapter one, 

that a deceleration of heart rate occurs during attention 

and M S component of tee orientation reaction* to find I t 

became a major problem for tee writer* 

two generic approaches to ajuaatify cardiac variations 

are available* one I s te count tee frafaeaay of bents in 

a predetermined time Interval or determine how long i t 

take* for a prescribed number of cardiac cyol®# to be com* 

pieted* there can be, of course, numerous versions of these 

methods but the half doxem ut i l i sed in this study were not 

fruitful* F i r s t , the writer mim%®i& tee number of beats In 

twenty-second periods for pre- and pest~stimalus conditions 

but found no dlffarenoaa* the time period was reduced to 

fif teen-, ten- and flve»#e«ond intervals but with no success. 

I t was then decided to determine how long i t took for the 

In i t i a l 6, 12, and la beat* te occur but i t was evident that 

the rates did not differ significantly from renting ra tes . 

If a deceleration of ne&rt r&te occurred, a# previous work 

would indicate, the slowing down auat be evaneaoant «sd 

probably was followed by ima»di&ie compensation* 

the only information obtained from measuring been 

r&te was checking on whether cardiac deceleration occurred 

during attention* Cardiac ra te wa& determined for twelve 

thirty-second pre-stlmulus periods (uix miisates) and tee 

mean md the standard deviation w«® computed, th i s was 
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compared to tee mean cardiac rate for four thirty-second 

period* for which tee subject* were instructed to $&$ 

attention to the auditory stimulation* 

the s ta t i s t ics ! treatment of tee re«ulte will be && 

fellows* as mentioned previously, weather or not van©-

comatrletion occurred to e»Ch bell will be determined by 

whether t between the amplitude of the waves reaches signif­

icance at the one per cent level of confidence. 

A coefficient of correlation will be computed (a) 

between the X»ZJk*&» *to3a scores and the habituation rates, 

and (b) between tee XJ£*A*X* E t < m scores and the change in 

cardiac rate from resting to attention condition** A t test 

will teen be made for each coefficient* Xf significant* a 

linear regression formula will be applied and tee standard 

error of estimate will b® determined. 
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PaE&BJRCAflOff A® SXJSCQ&tXOI OF SESBXts 

this chapter will eontein a presentation of the re­

sult* followed by an interpretation in light of tee theoretical 

background asaemhlei in the review of tee literature* 

1, Presentation of Hesuit*. 

A condition for inclusion of a subject In this study 

was that vasoconstriction must be elicited bf the auditory 

stimuli, without this prerequisite, i t would be Impossible to 

determine a level of habituation since habituation i s defined 

by tee absence of a vasoconstrictive reaction* 

the result* te be reported herein are b&8®& on forty* 

six males although eight additional subjects were totted but 

had te be jettisoned for the following reasons* Seven sub­

jects were vasoconstrictlveiy unreactlve while the remaining 

subject manlfestei an erratic pattern of vasodilatation to 

tee f irs t few bell** the maun and &t&n&m& deviation of the 

age* of these unsuitable subjects are 22*5® &»d 3*$*, respec­

tively* the mean and standard deviation for their Ify..f.A.lt. 

aten score* are 6*75 and 2***3, there is no significant 

difference between the |*.P^*t* scores of the eight rejected 

subject* &M the forty-six subjects used in this study (t83 .?!). 
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the mean |*PPA«T« »ten scores for tee forty-six 

subject* 1* 6.2a with a standard deviation of 2*?0* Allowing 

a three te four week interval, test-retest reliabili ty for 

twenty~mine subjects was #9*** 

the coefficient of correlation between X«P.A«,f, stea 

scores and tee habituation rates i s *SOS (t*9*06, significant 

at the .01 level of confidence)• 

A linear regression was computed and found to be 

jr' * e * ax 

" 2M * M (x) 

where x represents the obtained level of habituation* the 

standard error of estimate for y equals 1.9?* 

A coefficient of correlation was calculated hetween 

the stea scores o® the X*P.*A,*y* and the dii-fereace in cardiac 

rates during rest and attention* i t was found to b® ~*o*f 

with a t value of *2*« 

these results regarding cardiac activity merit explana­

tion* As stated in chapter two, numerous methods were 

employed in attempting to quantify heart rate with equal 

abort!veness* I t i s 'wwsf possible- that a comparison of 

cardiac rates between resting conditions »M attention as 

perpetrated in this study i s meaningless ®ven if i t was 

possible to Identify what would &ppmf to be cr i t ical , fleet* 

ing periods of cardiac change* 
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Just because the subjects were told to ''pay atten­

tion" there Is no guarantee that they did attend to the 

auditory stimuli and i t i s possible that if they did l i s t en 

for the be l l s , tee processes of concentration &n& viligance 

are involved rather than at tention. I t i s l ikely that the 

use of the word "attention" i s a ©tsnoror as the selectivi ty 

of the stimuli i s minimised because the subjects have been 

forewarned that they will be hearing be l l s . 

I t i s doubtful that even if a significant correlation 

was obtained between JLIJJUJJN ^^d tee difference in heart 

rates between resting conditions and t :attention t t , generalisa­

tions could be vindicated. 

the resul ts Indicate a significant correlation between 

levels of anxiety a* measured by the JLJU&al* &S1* te® habitu­

ation ra tes , as measured by peripheral vasoconstriction 

and therefore the hypothesis of no correlation mast be 

rejected. 

the hypothesis of no significant correlation between 

levels of anxiety and cardiac change i s not rejected, although 

i t i s possible that this i s due to a failure in detecting 

the change rather than tears being no change. 
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2. Interpretation of Results* 

Before interpreting the resul ts of th is study, the 

meaning and implications of a crucial concept, anxiety, will 

be considered, the ©anual of the I*P*A*t. s tates that a sten 

score of nine or ten indicates that tee esmmtm® requires 

counselling or psychotherapy. On© eould find a plethora of 

such high anxious people In a mental hospital but these must 

be distinguished from the high anxious subjects in this study 

who are a t leas t ambulatory, thus i t i s tempting to general­

ise from the anxious subjects in this research to a l l ami ©us 

people but this would not be jus t i f ied. On the other mM^ 

anxiety as i t alludes to the subjects here, certainly goes 

beyond the transient , si tuational variety that abates upon 

environmental change. 

The correlation of .&CS between anxiety levels and 

the threshold for habituation is supportive of Alma's hypothe­

s is that anxiety may represent a disease of overarousal and be 

based on weakened inhibit ion, the locus vor this deficiency, 

in l ine with Jokelov** work would be tee ret icular formation. 

In tee definition of anxiety used tor tela study, 

salience has hmn given to the anticipatory at t i tude of tee 

person in preparation for a threat to his self esteem* I t 

would seem reasonable that if tho pmp&on anticipated & threat , 

the re t icular formation would be attuned to faci l i ta t ing 
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sensory input, the turning of the hypothalamus, particularly 

tee posterior portion which i s part of the ret icular forma­

tion* Is of great importance in anxiety states controlling 

the dominance of the sympathetic branch of the autonomic 

nervous system and i t s dynamic response thresholds* 

the peripheral vasoconstriction to the auditory 

stimuli observed in this experiment i s interpreted as one 

measure of input that receives re t icular amplification, which 

i s essential i f the message Is to be registered. Once the 

ret icular formation has been called into play, the ant:re 

biological and psychological levels are altered cosimensurate 

with the significance of the stimulus, thus the reticular 

formation regulates incoming messages and in i t i a t e s the 

cort ical , affective, autonomic find spinal arousal reactions 

at the behest of the cortex* 

The anxiety-activation relat ion i s changed hf defen­

sive processes which are directed a t limiting or minimising 

the anxiety. If these defences fare successful in alleviating 

even a aodicuia of the anxi«ty, th®r# occurs a reduction in 

the facil i tatory influence of the ret icular formation and the 

level of arousal because of negative leedbeck from the cortex. 

the reduction of cort ical bombardment, which was 

in i t ia ted at one time bf the cortex in anticipation of a 

threat , now become* an ®xt& in i t se l f . In other words, the 

anxiety ^n6 concomitant activation WOT© beneficial in readying 
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the person for a real or imagined threat , but i t i s this 

&nxlety»*rouaal complex that now gets out of hand ®M must 

be quelled* Anxiety begets anxiety, the re t icular formation 

i s now directed to inhibi t sensory input, ib i s i s done te 

maintain what integr i ty the person possesses because, as 

Jasper wri tes , «'Indiscriminate aromaal reactions te a l l 

stimuli could only resul t i n chaoUe behavior, as mg be tee 

case in certain mental disorder*.& i 

Levels of anxiety ©an be plotted along an activation 

continuum^ however, dogrm** of activation do not necessarily 

correspond to similar degrees of anxiety* the arousal 

reaction may also be galvanised in the service of predominantly 

non-effective functions such as at tent ion, perception and 

cognition* the subjective awareness of apprehension i s an 

essential ingredient for the olagaosiu of anxiety. 

the relat ion bateman aetlvmtiois-smxLety and performance 

can be described hf an inverted 0 .^urve in which accretions of 

activation enhance performance up to an optimal level , after 

which performance begins te deteriorate* Further arousal may 

1 H.E. Jaisper, "Recent advances l a our Understanding 
of Ascending Activit ies of te® Reticular System"*, in H*K. 
*!*?*** ^*)^^lml%^^m%X^lM%MmUi Boston, 

2 E.B* Haimo, ^Activations A Itatrmphysiologlcfci 
Dimension's in f TOMfiftel MXtMt ^ » 60, 1959. p. 370. 
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reduce efficiency* t h i s type of re la t ion could be ins t ru­

mental in determining when tee re t icular formation should 

switch from faci l i ta t ing te inhibiting sensory input as part 

of the systemic defences of the organism. In other words, 

the person i s capable of withstanding just so much activation-

anxiety and now must deal with the arousal which has become 

deleterious* the re t icular formation, which in anticipation 

of a threat , faci l i ta ted input i s now programmed to inhibi t 

the amount of stimulation permitted access to the central 

nervous system* If this i s the case, those people who experi­

enced anxiety te the point of fail ing to habituate, now that 

defensive measures have been implemented, one could conjecture 

that they would habituate sooner. 

to summarise thus far, I t has been suggested that in 

anticipation of a threat , of unknown nature snd origin, tee 

ret icular formation i s tuned by aortleofugal and hypothalamic-

efferent impulses te f ac i l i t a t e the sensory input, and thus 

the persistent vasoconstriction to the ba l l s , th i s arousal 

attain* such magnitude that I t becomes potentially harmful 

te the subject and must be curbed. Inhibitory mechanisms, 

bote physiological wa& psychological, are Introduced to 

restore the functional Integrity of the organism* 

$chaehtar and dinger have proposed teat in a si&te of 

physiological arousal, the person labels this state and 

describes hi* feelings according to the cognitions available 
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to him* *the same state of physiological arousal could be 

labelled »joy* or 'fury' or »jealousy• [ . . . ] depending on 

the cognitive aspect* of the s i tuat ion.^ to verify thi* 

hypothesis, subjects were injected with epinephrine te Induce 

sympathetic activation and the very disparate states of anger 

nM euphoria were produced by m»ns of cognitive manipula­

tions* If ©motional state* there the same backdrop of 

arousal, tee intensity dimension of behavior, i t seems likely 

that people in an extreme state of joy, fury or jealousy 

would show similar habituation rate* according to the proposi­

tions of schachter and Singer* the difficulty l a demonstrat­

ing this would be in separating the interaction of mxlmtf 

from condition* with which i t ha* been known to co-exi*t and 

also in maintaining an. authentic emotional state for tee 

experimental period* 

the concept of the ^neuronal model of the stimulus'* 

was forwarded by iokolov te account for the orientation 

reaction and habituation* to briefly recapitulate this , the 

model Is a cell system in which information Is stored concern­

ing the different parameters of the stimulus. The orientation 

reaction result* from impulses of discrepancy between the 

model end the eurreat stimulus; however, when congruence 

1 a* achachter m& J.E* Singer, ^Cognitive, tteeisl* 
and Physiological determinants of Emotional dtate", in 
mmmX^X ,ttfn*y» vol. 69, 196a, p. 397. 
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exists, tee reaction i* blocked at a pre-retlcuiar level* 

Evidence indicating that the block occur* at a prs-reticular 

level come* from Sokelev who write® that the ^extinction of 

tee orienting reflex by direct stimulation of the reticular 

system 1* not observed in intact animal***^ 

the significant difference in habituation levels 

between anxious and non-anxious subjects has been construed 

in relation te the activity of the reticular formation and 

arousal, with no mention of what reputedly transpires in the 

sensory analyser of the cortex. After a l l i t i s here where 

tee stimulus 1* appraised and compared te extant models. 

I t ha* been reported that high arousal during learning 

make* the trace of the material less available for immediate 

recall*^ A possible explanation for this might be Hsibb's 

suggestion teat a high level of arousal m$ faoUitat* 

Irrelevant response* and therefore interfere with tee regis­

tration of the ^n^tmm filffarenee* between anxious and nom-

aaxieu* subjects, immH en fondest M/fM* MWAM. scores, have 

k g*». goxoiov, nmmw&jMfi \tm ^mw^m^ mum* 
Oxford, Pergamoa Pre**, 1963, p . 290* 

5 B* weiner, "Effect* of Motivation on the Availability 
and letrlev&l of Hemory t r a c e d , in tt&pmiM£*tik P&MM&t 
¥ol. 65t »©* 1» Jsauary 1$66, p. 2d» 

fc 6 ©*0. mhh9 '•Drive and the c.S.d. (Conceptual ieryous 
System)*, in PsycJioioideal,«nei«w. Vol. 62, 1955, p. 253*8^. 
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been shown in performance levels during conditioning and 

extinction with anxious subjects manifesting a greater resis­

tance te extinction*^ A high degree of correlation between 

tee number of orienting reactions and the number of conditioned 

responses during a period of extinction has hmn found* 

th» preceding finding® lead te the tentative conclusion 

that the persistent iraaooonstrlctive reactions in the enxlmtui 

subject could be due to a disturbance of cortical origin* 

the high level of activation of the anxious subject may Inter­

fere with tee etching of the stimulus trace in the cortex. 

the cortex establishes the level of activation that tee reticu­

lar formation generates, and by feedback, the excitation level 

of the cortex thereby is determined. If this is of sufficient 

intensity to impede appropriate formation of tee "neuronal 

model of the stimulus % sub*e«tuent stimuli have an Incomplete, 

if teat, standard for eagaparitoa and consequently the orienta­

tion reaction is produced* 

this la t ter interpretation is compatible with what has 

tmn said regarding activation but conflicts with the functions 

attributed to the reticular formation. It hat previously been 

7 &*W. Spence and 1 3 * F&rhmr, ^Conditioning and 
Extinction as a Function of Anxiety*, la ^uynaj ,QX Jtyfflff|fli*ifts* 
Psreholoirr. ?*4. h$$ l$5$t p* 116-119. 

8 S**A* Stewart *&j&., ^Adaptation and Conditioning 
of the Galvanic Sfcin ftaseens* in Psychiatric Pa t ien t s , i& 
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implied that the reticular formation receives the appropriate 

command from the sensory analyser but i s incapable of effect­

ing the required adjustments* But i t i s possible that be­

cause of the intense activation emanating from the reticular 

system, the appropriate orders are not gives to the reticular 

formation* the reticular formation do*i» not inhibit the 

multiple components of the orientation reaction because the 

coamand te do so was not transmitted from the sensory analyser* 

Although Liobolov ha* not confronted tee above quandary, 

he affirm* the Importance of the cortex in tee habituation of 

stimuli. He write* that the cortex plays an active role in 

the inhibition of the orientation reaction and supports this 

with evidence from experiments in which cortical control was 

temporarily abolished fey sl@#p inhlt i t ioa and also from 

experiments on decorticate animals*^ 

lonors&i asserts that racant »««©ry is eased on the 

activity of reverberating circuits of neurons excited W & 

stimulus, this activity continues until i t dissipates spon­

taneously or wis knocked out by some inhibitory influence 

arising from other foci of antagonistic excitation**flc I t 

9 Sotolov, Perception an? the Conditioned.Reflex* P#2d9, 

IS J. Konorski, "the Physiological Approach to the 
Problem of ftaeeat Memory % in J.F* Dale* reanaye, (ad*), Ir&in 
m^A,m. I^||fjratf,na. Oxford, BlacKsell scientific 
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i s possible that in tee case of Intense arousal, as in 

anxiety, i t i s tee arousal which provides tee antagonistic 

excitation that effaces tee trace. Returning to th is experi­

ment* the strong arousal interferes with the regis t rat ion of 

tee characterist ics (iAtenaity, im^mmy and duration) of 

bell one* Since there has been no remnant of bell one, bell 

two arrives a t the same barren feaefcground as bell one and 

*o on for the subsequent be l l s . 

A synthesis of the foregoing then suggest* that the 

cortex, because of I t s action on the re t icular formation, 

ha* established s level of arousal in i t s anticipation of a 

threat , which interferes with the evaluation and disposition 

of following stimuli. She properties of the stimulus are not 

recorded and subsequent stimuli are functionally novel, ful­

f i l l ing the prerequisite te e l i c i t an orientation reaction 

%^ thereby delaying habituation* 

Difficulties with recent memory (for example, the 

Digit Span subtest of tee K e e n e r , W U yn^a^^ence ffcaja) 

can be diagnostic of anxiety states and may be due to the saa« 

faulty mechanism that aeeoonte for tee delayed habituation* 

that i s , high activation levels could interfere with the 

registrat ion of the cue* 

the mrk®& resistance te extinction characteristic 

of anxious people could also be explained by heightened 

arousal* thm stimulus-response bond fades in normal subjects 
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because of tee lack of reinforcement but in anxious subjects, 

the stimulus presented during tee period of extinction could 

eummate with the already present arousal te produce suffici­

ent energy to evoke a conditioned response without 

reinforcement* 

th i s area abound® in topics for further investigation 

but a number of problems are app»@nt te the writer. F i r s t ly , 

i t i s f e l t that fifteen bel l tones are not sufficient to 

maximally differentiate anxious subjects a t the higher end 

of the habituation scale &n& that twenty would be a minimum* 

th i s might also permit a look* at dlthabltuatioa and i t s 

psychological concomitants. 

the question of r e l i ab i l i t y of habituation has been 

eschewed tens far but i t must now be tackled, the writer i s 

not familiar with m$ studies that have chmehod the r e l i ­

abi l i ty of the orientation reaction and habituation* i f one 

i s looking for such evidence, the searth would have to be 

carried on outside the domain of Soviet psychology beeauso 

©f their lack of concern with quantification as i t pertains 

te individual differences, .repeating tho ex^erimentel s i tu­

ation with a substantial number of the subjects wos avoided 

because ot interpretation di if l en i t i e s , lio^ever, five sub­

jects were retested for habituation re tea* three of whom 

reported themselves not anxious and th* remaining two as 

anxious on tee X*P*A*T* *&* non-anxiOH* subjects considerably 
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reduced their habituation score while tea two anxious sub­

jec ts maintained their original level* the question of 

equality of unit® of ve&oeoastrietive reaetiona eaters here 

in teat, dots a decrement from eight to five reactions oqpel 

a reduction from fifteen te twelve reactions obtslned from 

toat-retest? th is question eonld bett#r ba answer*.] in an 

©pen-end scale i n which as msay s t m i l l at neoassary to 

p»®4um habituation a r t presented* S t i l l a reduction in the 

number of stimuli te bring about habituation must be expected 

during re tes t conditions. 

Shis field offers copious reao&rch projects, such as 

studying the off to t s of &m$® on habituation thresholds 

assuming that those that depress activation will engender 

reduced habituation rate#* Relating the affastivenas of 

defensive processes to habituation level® i s & possibili ty* 

postulating that defence reduce ac t iwt ion and «n#e^u#ntly 

habituation ra tes , the relationship between cognitive 

functioning, "both the level and efficiency, end arousal could 

felso offer many research poss ib i l i t i es . 
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th i s study we® undertaken to Investigate balsa 's pro­

posal teat anxiety may represent a ^disease of overar©u»lp 

and be based on defective inhibitory mechanisms* the orien­

tat ion reaction comprises a number of motor, visceral , eleotro-

eneephalegraphlo tad ®mmt$ adjustments designed to increase 

the diseriminatery power of the person or animal. I t i s 

e l ic i ted h^c an Increase, decrease or qualitative change in a 

stimulus but i s subject te habituation following repeated 

stimulation, f t has been suggested that the stimulus la 

&&&?%»$ in the cortex and i f i t i s judged to be novel and 

significant, tee cortex transmits excitatory impulses to tee 

re t icular formation and the orientation reaction i s engendered. 

Xf, however, the current stisjalns coincides with an airesdy 

existing one* tee orientation reaction i s inhibited a t a 

pre-retloular level* If, •» *lm© suggests* te® asxioui p#r-

son has di f f icul t ies with Inhibition^ he would continue to 

respond to stimulation while non-anxious subjects would ha TO 

habituated* 

Forty-six sales with a m#an age ©f 21.30 years, a l l 

but two of whom attended the University of Ottawa, were 

administered the &*L*&*X* te gauge their anxiety levels , the 

subjects were then wired to a polygraph to measure he&rt rs te 

changes and v&so-ssotor rosponses to non-signal stimuli. 
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fifteen one-and-a-half second bell tones were presented «t 

teirty-second intervals following ten minutes of whit® noise. 

the auditory stimulation was presented from a tape recorder 

through earphones* the subjects were then instructed to pay 

attention te the bel ls and fourteen bel ls of one-and-a-half 

second dure tion were presented in two miimtes. 

A coefficient of eorrmlatioft of *Ho§ was found between 

the psychometric measure of smxiety and the number of bells 

reonired te produce habituation* A correlation of -*0H wu# 

obtained between level of anxiety and cardiac change from 

resting to attention* Scwever, i t was fe l t teat th is might 

be tee resul t of imadefuate me&surement techniques. 

the resul ts were discussed in re la t ion to activation 

theory BM $ekolev*« model of tee stimulus* I t was proposed 

that in anxious people, the high level of arousal Interferes 

with the establishment of the trace so teat subsequent stimuli 

have no model against which te fee evaluated and the orienta­

tion reaction continues* Evidence concerning recent wmmtf 

and arousal was entered in support of th is theory. 

I t was concluded that this i s a mr$ f e r t i l e &re& for 

research msa3t & number of topic* were suggested &long with 

precautions for future project*• 
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APPENDIX 1 

A T SELF ANALYSIS FORM 

NAME TODAY'S DATE, 
First Middle Last 

SEX AGE OTHER FACTS. 
(WriteMorF) (Nearest Year) (Address, Occupation, etc., as instructed) 

Inside this booklet you will find forty questions, dealing with difficulties that most people 
experience at one time or another. It will help a lot in self-understanding if you check 
Yes, No, etc., to each, frankly and truthfully, to describe any problems you may have. 

Start with the two simple examples just below, for practice. As you see, each inquiry is 
actually put in the form of a sentence. By putting a cross, X, in one of the three boxes 
on the right you show how it applies to you. Make your marks now. 

Tea Ocoagtonmlly No 

1. I enjoy walking. • • • > • • D 

A middle box is provided for when you cannot definitely say Yes or No. But use it as little 
as possible. 

2. I would rather spend an evening: 
A In between B 

(A) talking to people, (B) at a movie D Q O 

About half the items inside end in A and B choices like this. B is always on the right. 
Bemember, use the " In between" or "Uncertain" box only if you cannot possibly decide 
on A or B. 

Now: 

1. Make sure you have put your name, and whatever else the examiner asks, in the place 
at the top of this page 

2. Never pass over an item but give some answer to every single one. Your answers will 
be entirely confidential. 

3. Do not spend time pondering. Answer each immediately, the way you want to at this 
moment (not last week, or usually). You may have answered questions like this be­
fore; but answer them as you feel now. 

Most people finish in five minutes; some, in ten. Hand in this form as soon as you are 
through with it, unless told to do otherwise. As soon as the examiner signals or tells 
you to, turn the page and begin. 

STOP H E R E - W A I T FOR SIGNAL 

© 1957, 1963, by R. B. Cartel I. All rights reserved. Printed in U. S. A. Published by the Institute for Personality and 
Ability Testing, 1602-04 Coronado Drive, Champaign, Illinois. 

1957-63 EDITION 



1. I find t h a t m y in t e re s t s , in people and amusemen t s , t end to change T™« in between F . I . . 
fairly rapidly. „ _ _ D D D 

2. If people t h i n k poor ly of m e I can still go on qui te serenely in m y Trn. in between F . I M 
own mind „ D D D 

8. I like to wait till I am sure that what I am saying is correct, before Y« in between N» 
I put forward an argument -...- • 0 D 

Some­
time* Seldom Never 

4. I am inclined to let my actions get swayed by feelings of jealousy. D D D 

5. If I h a d m y life to live over aga in I would : A in between B 
(A) plan very differently, (B) want it the same _ D D D 

Yes In between No 

6. I admire my parents in all important matters D • D 

7. I find i t h a r d to " t a k e 'no ' for an answer" , even when I know w h a t TrD. in between F»IS« 
I ask is impossible _ _ • • D 

8. I doub t t h e hones ty of people who a r e more fr iendly t h a n I would Tr.e in between F.i»e 
naturally expect them to be _ • D D 

9. In demanding and enforcing obedience my parents (or guardians) A In between B 
were: (A) always very reasonable, (B) often unreasonable D 0 D 

Rarely Sometimes Often 

10. I need my friends more than they seem to need me. Q D D 

11. I feel s u r e t h a t I could "pull myself t o g e t h e r " to deal w i th an A,way. often seldom 
emergency D D D 

Often Sometimes Never 

12. As a child I was afraid of the dark _ _ • D D 

13. People somet imes tell me t h a t I show my exci tement in voice a n d Ye, uncertain N» 
manner too obviously. D D D 

14. If people take advantage of my friendliness I: A Inbetween B 
(A) soon forget and forgive, (B) resent it and hold it against them.. • D • 

15. I find myself upset rather than helped by the kind of personal 0ften oe_»io.»i!, Never 
criticism that many people make _ _ D D E ] 

, , • i i True In between False 

16. Often I get angry with people too quickly D D D 
Very 

. . _ , . . . , , 1 , , , rarely Sometimes Often 

17. I feel restless as if I want something but do not know what D D D 
18. I sometimes doubt whether people I am talking to are really True lnbetween ___. 

interested in what I am saying _ D D D 

19. I have always been free from any vague feelings of ill-health, such Tr« Uncemin FaUe 
as obscure pains, digestive upsets, awareness of heart action, etc. O D D 

20. In discussion with some people, I get so annoyed that I can hardly *?___• ^tely N,v„ 
t rus t myself to speak _ _ _ D [if D 

CONTINUE ON NEXT PAGE. __ Sc o r e 
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B 

21. Through getting tense I use up more energy than most people in 
getting things done 

*_,. I make a point of not being absent-minded or forgetful of details 

23. However difficult and unpleasant the obstacles, I always stick to 
my original intentions 

24. I tend to get over-excited and "rattled" in upsetting situations 

25. I occasionally have vivid dreams that disturb my sleep 

26. I always have enough energy when faced with difficulties 

27. I sometimes feel compelled to count things for no particular purpose 

28. Most people are a little queer mentally, though they do not like to 
admit it 

29. If I make an awkward social mistake I can soon forget it 

30. I feel grouchy and just do not want to see people: 
(A) occasionally, (B) rather often 

oi. I am brought almost to tears by having things go wrong 

32. In the midst of social groups I am nevertheless sometimes over­
come by feelings of loneliness and worthlessness 

33. I wake in the night and, through worry, have some difficulty in 
sleeping again 

34. My spirits generally stay high no matter how many troubles I meet 

35. I sometimes get feelings of guilt or remorse over quite small matters 

36. My nerves get on edge so that certain sounds, e.g., a screechy hinge, 
are unbearable and give me the shivers 

37. If something badly upsets me I generally calm down again quite 
quickly 

38. I tend to tremble or perspire when I think of a difficult task ahead-

39. I usually fall asleep quickly, in a few minutes, when I go to bed 

I sometimes get in a state of tension or turmoil as I think over my 
recent concerns and interests 

True • 
True • 
Tea • 
Yes • 
Yea 

D 
Yes • 
True • 
True • 
Yea • 

A • 
Never 

D 
Yes 

D 
Often • 

Yea • 
Yea 

D 
Often 

D 
True • 
Yea • 
Yes • 
True • 

Uncertain • 
Uncertain • 

In between • 
In between • 
In between • 
In between • 
Uncertain • 
Uncertain • 
In between • 
In between • 

Very 
rarely • 

In between • 
Sometimes 

D 
In between • 
In between • 
Sometimes • 
Uncertain • 
In between • 
In between • 
Uncertain • 

False 

• 
False • 

No • 
No • 
No • 
No • 

False • 
False • 

No • 
B • 

Some­
times • 

No 

D 
Never • 

No • 
No • 

Never • 
False • 

No • 
No • 

False • 
STOP HERE. BE SURE YOU HAVE ANSWERED EVERY QUESTION, B Score 

3. 



Name_ _Sex_ Age Date_ .Examiner-

Raw Scores: 

A Score (Covert, indir.) . B Score (Overt, manifest, sympt.) 
(p. 2 score) (p- 3 score) 

Q.H. C(-) -, L. -, 0 Q4- Overt-Covert Ratio a) 
TOTAL RAW SCORE 

(A + B) 

Stens: Q,(-)- C(-). -, L. -, O Q4_ 
TOTAL, STANDARD 

STEN SCORE 
(from Table 4) 

Qualitative Observations: 

Diagnostic Summary: 
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ABSttlACX OF 

A novol ©£ uaoxpoctodl fitlflttluc of s»4$;r6t« ltttottolty 

will odme® a aerlss of okolotftlt &utoaoia.;c, wlectrosiiC^phal-

o^r&pkic, and aeascry feftjuitaoats «ist#$ &i tttboAolfif too 

sensit ivity of the rooootort* Collootlvoly tUoso ^images 

lt*?o 5>©.eri ©feXXit4 the orientation rmiction m&. oro subject to 

h&bitiifition upoxi rofjo&trflst stiaaX&tioit*, According to Sokolav, 

£ho orloat&tion raeetdoa ia «ll«lt#d by IsipO.®*® of dioero* 

pency &at«B«a the otianXtui fcttdi the neuronal WSH3#1 of I t , 

tfhile ooneor&UMrO orotfueo* feftbltUAtioa* If ftia&a&fy la b«,sea 

as ovororouaol 4»« to dofoctivo labloxtoary ft®efessM«m# *t * 

rotieulor Xo*tXt tJm »w&me mb$m% iiMmld toko loag«r to hooitu 

oto tnan th« aoa~ferixlous subject. 

Forty*six Hfti*« Willi. & 8t#»& age of 21 • 3** y « r s s o i l 

of nkkoa %rith tho oxooption of tw* ©tfeoutel wuvoroxty waj?® 

odalBiotoro* tfao J t F i M t , Wrfi Ml.ff.fJ. F « « t« obtain & 

m&mm of their ttiutlotjr l«v«Xo« To doloralno fci* hftbituatioa 

rtto» esok saojoei woo wlvod to am E -* H Pi^siogrftoh to gftugo 

tooort rinto &»d flavor blood velutto slue© eordifto docoloratioa 

1 Bfcrrlo f * Jockasoa, dootoral tfe#si® prmmtt®® to ttoo 
Faculty of Fi?y«feol@*y audi gdiic* tion or too Onivorsity of 
Ottov*, ©atari®, 19671 ^ 5 g p# 

http://Ml.ff.fJ
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&ad peripheral vaaocoaatrletloa er® co»|?oa»nt$ or tho orloa* 

t&tioa rooetioa. Ton wLnuto« of wfeito mim w§a f»res#at#d 

to too s u b l e t through oojrpbonoi fro* a taoe record®** m6 

followed fey f If toon oa#~&a$~«i~tt4iXf ooooad boll teaoo ot 

thirty-soeoad latorvalo* Xa&tr-uetioajs urert taoa g lwa to 

**p®y ot toat ioa to ia* bolla* &»d fourtooa bollo of ono»oad>o~ 

bolf uoooad duvotioa wro oroooatod In two aimtoo* 

A ooofficlont of oorrolotlofl of *Sw vos found fe®~ 

twoea too st#a ©«or« oa tbo Xn£«i*X* *** *>&& wwoo* of 

stimuli aecoaoMry to ro&ca aobitaotion of tan m^ocoastriciiTo 

response, carii&® eii&ag^ fro« *o«t to aiie&tioa w&s not 

slgaifle&atly eorroXotod ¥ith &Mi#ty Xorols (r * «*0%) tout 

tho vr i tor eo&eodos toot tid* aicot bo <&# to Amity ao«*uro-

aeat technique. 

Aeeootiaf SolroXo¥fs thoofy of tho f,a@uroaal stod@X of 

th© stisaslas./* too rooult* w@f# latovprotod ia toxao of 

iiolihtoaod trouool l a «ssi©« oooolo w&lei* intorforos with 

t&© roflotratloB of ttiO proper ii«53 of tr»« «tiMUluo end m&~ 

*so<taeat stimuli a r t fuaietlonolXy novel. f&is fr&aowark was 

oloo to oxplain Uto dlff ieal t ioo vita roeoat saossory u##a ia 

aaxioas pmpl® u* mil o* taoi* rofl-Jtoaeo to oxtincllon 

i a coadltioaiag «j^©ria»»t§. 

Ftartfeor rosoorcu %*as advoc*tod after <• waabor of 

ca&aios tfeat stouli fe® wd t la tin* o*;>oriaont*i d«alga woro 

ou»s<0*tOd* 


