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,TNTRODIICTION

',fhi.s; sItrcly.i'-s cl esi.¡;nccl to invc:stigate tlrc effecL of par:t:La.t,

¡:e j-nf orccrnclti on alroLlsa.l. lelvel. The n)¿jor hypo[hesis j-s t]r¿rt arousa_l

.Leve.t. r¿i11 chaLrge if t-tie schedulc of re:Lnfol:cemernt of ai1 operant

respollse í-s cliarrgc'.cl . It :Ls also hypothesize.cl that the lti-ncl of

í.ti-OLtSAl IeVel- g[r-.rrr.-'c' l-lrr;' ncnnr^S car] besi be accountecl fOr by l-IeI.sc¡¡'S

(.'.Lc)GLr) AclapLation Lc:r,e1 Theory, ancl Amsc.l-'s (1,958) Irr:us1-ra-tive l{on-

lìervarcl Theory.

The irrclepenclenL r¡ariables are parti¿., 1 rein:[orcenent cluring

f iL- ty acclu:Ls j-tiolr tr:zrirr.irrg trials, a-ncl ncl reii-i:[orcemetlt (extinct:i-on )

foi: ,-'Íf l.y sirbscqLl(rr-LL tt:ia1,s. illhe cl epe'Lrc1 cnt v¿Lrial¡lei is aroLÌsal ci:i;rnge

ineasui:ecl by clianges :Ln the. gal.varrí-c skin responsc: (GSR).

The:li:c1 epitncient r¡arj-ab.Le: ¡ra.::Lial. rc:Lr.rforceilent j-s a Lrairrin¡4

pl:oceílLlre in r"h:Lch tltc: re inf o¡--ceinent occllrs on oir.Ly a fl--action of

tr j-als. It i-s gcncr:ally agrecd [o be the Lype of rc;i.irl'o]:ceinenl- 1Ììos L

c.onrmonly etlcounterecl by Lrumarr bciirgs, froin iuf ancy to cle¿rth ín almost

al.L.l.earning sj-iuat:í-ons (Do1larc1 ancl IÍi1.i-er, 1950; lJ¡,:esc, 1958).

?art:La.l- rein,[oi:cene.n.t j-s certainl-5' í.nr¡o].rrecl in personal:Lty cler¡eloplcnt,

intel'-llersoltal. relaILlotrslrips, tlre devel-opinenl- ¿urd rr¿rinte.nalrce of social

ÍnsLit¡,r ti.ons , as \,/e:l-J- as the: typiczr.l- school s itr,r¿riion (Dollarcl ancl

Mil.l cr, 1950). It is ut j-1, j-zecl í-n this s tuicl'y precise.Ly i)ecaLlse j-t is

sLrcLl an i-Irpor- talìL en\¡iror-rmenial. :[ac l-ol: .

In psycho.Lo.qy it has bet:u lcuov¡n for a .l.ong t:Lmc t}rat pai:tj.a11y

rei-nfol:cccl responses arcr thc: more resist:ant to exL:inction tharr coni:i-tr-

trousiy re j-nf orcecl t:cspouses (Leri'is, 1960). Ifany var:LaJ)les h¿rve beelr
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int¡estigal-ed ilr ¡:el-a1-ion to pa:i:t:ial rc-:i.nfo¡ceinenL, 1>ut iIs rel-aii_'i:slri.1,

ivith ¿rrousal levcl h¿rs ncvc:r l¡ec:n invcstigatcd systc.nìat_.Lcal:1.y.

The deperrdcnt variab.l_e, ¿r.rousa1 has bcen {efl¡ec] as c6anges i-t_r

pcripherarl ¿lnd central pllysiologí.carl nìeå-srires of L¡e activr'_ty oÍ tire

ret.r'-cul-o-i:hala¡.ro-cort-ica,l_ brain sysLeì.Ì1 (Lirrc1s1_cy, 197O; irli-ln.er , Lg70).

The iucst ctliuriolt periphe::i'11 nrcasu,re,s knor..¡n to l.le structuralJ.y i:e.L¿iLccl

to tïris l¡raii: sy,5Le'are tire g5a1va*ic:.srcin resporlse (J,in.Js.l.cy, :r-950)

heart ratc (obi::Lst, L.Jeblr, airc'l sLrLrLterer, 'L970¿,t, b) and cha.'gcs ilr
el-ecLroencephalogr,-aph (EiìG) (l'r.rruzi a'c[ Iu[agourr, i_9t-¡9).

IIELSON' S ÄDlipTAUrON LEVEL TI-II-:ìOIìy

l{o stucì1r ha's beerr founcl th¿lt util:Lzecl the ¿-Lrorrsal res¡ronse to
dcte.r:inj-ne: rvhei:hcr^ an aclapta{-:Lon.l.er,,el j-s involvecl ilr the aro*sal

respollse ibsel-f . Schonpf .Ltrg (1 966) clelrons [rated tl-rat arous¿LL af f ectecl

selLsory aclaPtal-í-on .l.cve1-s, buI c.l icl not i-nvestiga.te a. pa:ca.Lle1 c:[f ect

itr th<: arousal resl-ror-r.se . l:Ie.l-sr¡r-r (.1.g64 , Ig67 ) has r-is ccl h.Ls [heor:y to

explain tire effecl- of partÍaJ- reí-nforccnent on a learnecl res,'nse,
br-rt has not appliecl l-ris theory t-o tl-ie arousal rcsponse.

Helson's AdapLatior'¡. J,cve.L Theory r¿as cleveloped i¡ selsai-ion

ancl perception. It is a thcol:eij-ca.i- explaLreiii-o¡ o.ll the behar¡ior..¡l S¡;

rvhen rarrl<iug stiinLrl-i virrlzj.11g along a physi-ca. 1 clime,nsioir. The ¡uaii-n

recluÍ-reurent f oi: the applicat j-on of I{elsr¡nrs []:reory :Ls; Ll-rat the stiiri-
trlus to be presentecl to ss; var:y aJ-on.g sone object:lve cl i.¡.re¡s;Lon.

Th j-s 'stucly rvil I treat par Li:rl rein.torceilìent scheclnlcs as

ana.[.ogor.rs to I].elson's conc:eptioir o:[ tJre stimr_r].us j_Lr his theory.

Par-L:la.l- rcinforceineilt vari.es along an objective climension. Tlie



pel:crellt of rei"nf orce¡nent tts ecl ca-n rar'rge f rom 0% to .100%. lìrrr: thci: ,

:'-t is lci-ror'¡n thar- s's operarÌt resr)o'rse rates are crif f ere'tí_ariy
affecLec,l b1' 1:arrt:la.r- rcinforcenent scirecìul-es (Lervi.s, 1960; Jenkins,

and Stan.i.ey, 1950; Deese, l95g).

A taslt rvas chosen that has becr-r useci i:egu lar ly to rLia'i'u.Latc:

the parr-ial- re:inforcen¡errt ef .tect. rthis is the task p::csentecl by tbc
fìtrmphrelzs' boa-rd (lluniphreys, I939). The s is 

'rcserrtecl 
rv:Í.th tr.¿o

br-rLt'*s t-o irush a,'cì [-orci Lrrat- onry or-r.e is correct. Typr.-ca111r, trre

Ss responcl by prObabi lity matclií-ng the pcrce¡targe of reinfoLccmcnt in
their utrntbe:: of cor¡ect respoì.s es rather than cons is tenl- ly press í,rrg

the 'rcoi:recttÌ bntton rvr¡,Lch rvourrcr nar:Li':ize the nuilrbei: ef coi:i:ect

respotlses (üLrnipìrreys, L939; Ler,r.r-s, 196O).

rL :ls preclictecl that tile arousai response r.¡ilI be i.nf lucl cecì

by the scheclri, l-es of reinf crccment. This strrclSr's ass;uir.r1:tion is that
I'Ielsours (1"964) Aclapta{::ion Lc-vel. Tireor:y can preclict ;rcla1:tat j.on levcls
of a-rousal for Ss tÏainecl cluring acqLrisition uncler cliffere't percent-
ages of reinforceinent; a-nd predict rvhcn a change in a-l:ousal r,¡i1I occur

¡¿irerr extln.ction is introcluced.

I-lel.son ha-s quantif:'-ecl his theory The lnathemati_ca1 formu.l_a

was not trsecÏ'i n tJri.s stucìy, but the l-hcoreins derÍvecl from the lnathe-

tlatical theor5t r'rere" Flelson t s formula specl'-fies a perfol:î1.r¿rr-lce :t.'c-
tíon as a tveigiri:ec1 gcotnctric mean of t.hc va.l.ue of the foca.L stimliJ_us,

the r¡alues of the prececliug re,s iciu.r.l. s tÍurulus, ancl the r¡¿,r1ues of the

bacJcgrouncl srimuli (fleIson, 1964).

The foc¿rI stintu.Lr¡s in Aclaptatj.on Level'JìLreory is tlie object-
ive r¡a1ne o.t the stj-mirlr-rs presentecì on. each succcecl:Lng tr:ia.L. rn



this s [:r-rcl5r ¡hq f oca L sti-nru].us 'ís rvirether- thc-: s r:ecei-r.es a si¡¡rL;rJ_ tirs.i
hj-s response:is c.o::rect: on caclr tria.L.

Trre resj-d.ar st:rinul-urs is clefi.nccì by Iie.Lsoir as tfre o¡.jccr-j.\ze

v¿r'Lue of t'e s r-inril:L pre-seritctì on a.J-1 tr.re pr:evioLrs tríals. r.* trri,.;
sl-ucly the resiclual st--imtl 1u.s is the prev:i-ous h.Lstoi:y of rein.For:cenerrt
or in oi:iler rvorcls the i;ei:ccnl;,r¡3e o-[ reinforce,]ne-r-ì.t reccrivecl by ihe r,:üc1

oE accluisj-tíon.

The bacJ;gr:orrncl sLiilrr.Lus ilr l.Ielsoirrs Lheory is the ol_rjcctive
t'a-ltte of ihe 

'lacl:g;:'tttcl 
agains t '.r:hich thc: .Focal. stiurulrrs is 1_.rcrseirtcci

rn this str-idy tlte bacltgrouncl r'¡as the sa.le foi: al.L ss .l' LJ.r¿ii- r_hev

\'/erc i:esicd a-r.L r-rnde;: trre saioe er:vi-r-cn.re't¿r1 condi-ti.ons.

Ilcrso't s foi:lilt'lla 1>rcciicris a cLir\¡i.L:l'c-:ar pci:fo::*a'ce cuÌ_.v..

Tltc¡' cuL'¿e re¿tches a point beyoiicl rvhich tirer:e:'-s no airpreciablc changc
iu pe,::[or']Ìr;årce ers; ai-o'g as i.r-ic tza.r.ue of tJ.re :[oca]. stirrrLr rrrs 1_.r¡r,:¡;c11¿961

j-s not greet-er t.han tire rveig,htccl geonr-r:tl:Lc inean of the three st.ímtrli
affeciing perforrnance; focal) reÍjiclLial, aircl baclcgrourrcl sLÍrntr.li-

The s.s respon.cr as i-f there \,/cr e r1o dif fe::eirce in the r¡al-ues

of the s(lccess ir¡e stiiuuri pres enEecr even thor-rgrr orr jectí.vely trre.

stiln.rli r:epre-sclti: cl:ifferent t,alues o:t the stirriulus climensiorr. il.his
part of the perforinancc) cttrve t,¡hich repr:esenLs csserriiall-y no cirar-rge

is dcfiLrec.i as the acla.ptation ler¡el-

T)rc acla.ptat j-on I evcl in tire i:erfo::rnilncc f uuction rvor-i.l.cl occur
at d;Lfferent tr:'-als for Ss i.¡Lro har¡e: receivecl cliffereut v¿_Llucs of thc:

stii'uL-rs (dÍffc-rc-rnt residual- stiruul:L) or for ss rvho receivecl the s¿''e
varues of tirc s; Limu 1r.rs , burt rccei-i¡eci ti:cm uncler cli-f f ereLrt bacirgr. ouncl

conclit:Lons . 'rirus , r'-u th:ls s tLldy, ss l:eceiving c.l :-_f f ereut perceï)tages



of rei''forccncnt dui:iLr'g acclu:L-si1:io'sh'ulci reach;rn a.clapÍ:ati-on i-c-:ve.l

of pcrÍor:iì1a.Ì1ce ai cliff erent L]:iaJ_ po:Lnts 
"

llelso' ("1'964) clel:i'rzec] sc.rvel-al theore¡ns f.r:r¡m hi.i; .í:.i:¡n'l.a r.o

pi:ccl .i-ct ur-.der i.,'j rat couclitions tire respcllse rvi.l_1 changer :[rorn the
lrcÏo-pt-atÍoLl 1er¡e.l-. ilhese theorc:¡irs specif;r i_i'¡e extonl- to r,¡irich tLie

stiirtu'l-trs nrust l¡e:i-ncreasecl or clecrcasecl Io resu.Lt i-n a chalr.ge i.n Lirc

aclaptatioir .Leve.j. o.[ a S's respo]l.se.

lllic tJ.reoi:ein tJ.laL precl:i.cis rvhethcr a. s ti'ruJ-us 
'aIue r,¡:í. 1_1. ¿rcc

to chiLngc arr:lciapi::rt:ron r.er.ze.r-:Ln ¿in r:prv.rr:cl cl-rrect:l_on r,,7as u$e¿ to
pret'l:-ct ivheLhcl ihc arotrsal rnag.iûr-icle rcsponse. r¡o'l.cl inc::ease or r-ioL

dtrr- irr;; c": i: j.nc b :ion.

rrThe clef:ini-ti-on of acJcptation l-er¡e1 as a rveí-glrtec geoilretr:i_c

nea;: iiunecl:Laic.:J.y iull .[:lcs Lhat erre-r1, s tí_i¡r-t1us c1 ispl:rc.ls levetl- (Llir:

P::errior-rs;'.claptart:ion level) nioi:'e oi: less irr its oir¡n ci i::ectic¡', 
'ru*v:í-cl Í-ir¡¡ titat counte;:aLcting residual-s are not operat:Lrre. l:f ¿1. s;tj_rilullrs

is al:'::vc Lerze-l-, trre rer¡er is cl:isp.Lacecr upivarcls; i:f beJ,or,¡ .Leve.L

clot'¡nrvarcl; anci Lt: i-t coi-ricicles, Ít cloes no1, change ler¡elrr (lle.l_s.',
-L96lt, 

P' c'l). lfh:Ls stuclSr pl:ecìicts thaL ertinct:l-or-l ivj-11 o,. ,nrilj, 
'or

chairgc'- an ".-do-rri-aciotr .l-evel- in an urpvarrcl directj-on clepcnrJi-Lrg uiro, t¡c:
pel:centage of rc:Lnforccntent receivecl l-ry tlie s_s clurÍ.ng acqrrÍ_s:í-ticln.

The perfornance fr-rnction o:[ irrterest irr [iiis str-rcìy is arou¡;¡,.1

ch;rnge' llc:.1-s<¡n.'s therory rvii..l, be use<l to prccl:lr:t acÌa¡.lLation ler¡e.l s i_u

the arotlsal re'sponse. Fr-irther, the tria.l- a-L r.¡hi-ch acla.ptntion beg,""'s

iir Lhe arousal resPonse slroulc.l bcr cli-llfe'.i:ent fo:: cliffere't-, rc:._n[orcre-

lr(]i1t groLlils. l-he ilc.LsoD theorem r¿i.l .L be r-rsecl to i>recl:Lct the r:el¿lt.i.vc:

point.s cluring extinction trrat the arous¿rl- responrjc wi..Lr. irc¿;in tcr



increase in nagiri-t*crc for the cr:í-ffercnt i:ci¡rfo::cc;nert groups.
l.'heref ore, uncìer: crir:[f ci:e¡lt pcr:ccnts of pai_-tia..r. rc::r*forcc:ürc.t trrc
arotisa.[ l-esllouse sliou.i-c] reach di.L'fel:en.t aclaptatÍon rcve.l-s; a.1: clif.[ci:.-
elrt trí-¿l'1s if the ¿Ì:roLlsít. I rcsporrse opcì:ates a-cco;:cr:i'g to Iic.l_soi_..rs;

Âcìapiat:i-on Level. Theory.

ifhe lorvei: thc: peLcenta.:fic reí,nf.rcelìì€ìn.t i-Lre.l.ate¡ i:he:rcta'[.;r_
t:lou ler¡el- iLr the l:c:sponse shoulcl occur, beca*s(:ì ¡16ru tria.Ls rvoulci l¡c:
requirecl for iÌre resiclu¿rJ- stiintrl's to bu:l'-rd u,ir f-o tfie i:o:L.t rrlrcre
it r.¡orild couirtera.ct Lhe nc:>lt.cej,n:llorcecl trj-a1. ft i;,¡or,i.Lcl Lal.ce rnoi:e
1-ria1s for Lhe ss Lo l:lot cliscrínrir:ate a lla,-ticul¿ri: reL..ir.forcecl tr-i.¿rl
f rc¡ni their 1t::crrÍ-otrs ly re j.nf oi-.cecl Lria.Ls " I.Ie j-sonrs theo::e's iv,r_.1 ,1 i¡c
t:esLecl by the i-ntr:oducLl'-ou of ext.Lnction. Ijx{::Lr:icti_on i-n thÍs; c¿rse
is a stim'.l.us rvif:h ar-L objectir¡e valucr of zero. l-f tire ss r;e::c,

Lrainecl uncier a l-ottt Pcrce*tage c¡f rei-nf'l:cei'r.:Lrt ancl h¿Lcl reaclic:ci air
aclap{-ai:Loir lever iLr. thc j-r ai:or-rs¿ir l:cspoìrse, thc :L'trocruc t_ion o:[

're¡:Li-ncLior-i't shorr.rcr'oL cr isturb acìaptation reve.L u'Li.L very rate in
bhe extinctio'iI::i'a1s becaLlse o:[ the counteracting resic1uals fro¡rr
accluí-s ition accorcr i'g to trre prerz:L'us .Ly s i¿ri:e:c] ilreror ern.

under a rrigrr perceirtagc of ::ei'forcc-:mcnt crui:í.ng accluisi.-tion,
girreir an aclQpt-ation lerzel. tire :Li:trocltictioir o.[ .ext:lncL:Lon'r shoulci
re sult j.n an aJntost irnnic:cliatei ch¿t.¡ige in arous¿+1.

u,.'der a rrodei:¿tie perce]nia,ge of reiuforcc¡r-ier;L cJrrrir-rg traí_n'Ûg,
giveu au acìaptirtio'leveJ-, thc¿ intL-r¡clr-rct:lon of rrextinci:.-o'rrsiic¡u.l 

cl

result Ín a change ín al ousa-L tIìat occrrrs later :i-n thc,- extiircL:i-.rr
1-r Íals tha* that f or che Ss rvllo llacl l;ee rr t rainccr ¡¡1ds1¡ a higJr per -
centage of reinf orcement, ancl I¡e-['ore th¿ri f r.lr ss rvho hac] been trai_'ecl



Llllclel'- a .l orv Pel:ccntage o.J: reinf o:.-cement, l-'he d j-f .[erencc \,ÌoL1 ].cl occur

becaLrsc the residua.L st.iin'.rl.i rvould bc cli:f f ei, cnt for cach of tLLe

Srotlps o'f S-s. I'l.e.Lsonrs ./tdapta.tÍon I,cvc.L il-'fLeoi:y hypo';hcrsizes the

varialllcs Li:ai- cleterniue r.llteLìrer a l:espor.rse ocrrf<¡rnr¿ìïìce curve \:rill.

reach an acìaptat:Lon.Lc'-ve1,, arrcl uncier ir,l.rat chairges i-rr Lhose vai:j.a¡les

l:i.re i:es j)onse iv:i-.1-i. clr:r¡i¿rter f ¡6¡¡,1 a' aclapt.aL.io' levcl..

lTe.Lsorrts thc:ory \,r'as Ltsecl by this stucli, ¡6 precl:Lct the aJ¡o¡,¡c ch¿¡_i:a.ct*

er is t: j-cs o:t pc.i:,tcl::llta.ncc .



AÌ'ISlIL I S FIìUS TRATl.\¡]J NOI{ -R]]',IZ\]ID :.IIIJOliìí

ll'iris strrcly usccl rLnrsel's 
. 
(195s) tLre.ry to ¡:r.i:cl icL the rria¡:;ir:i.t:rirì,.

of the ¿tl-oLisal- respol:Lse' Alnsel (1958) ina:L:tar'--ns th¿rt ¿rftcr a rc$i)oÐs(ì
has been rer'¿lrc'rccl a sr-r.Êfi-ci-cn. nulnbel-of tinres per--nittin¡; thcr

dcvcloprne't of anticÍ-ira-tor:y goal, responses, non-rc\,;¡arcl rvj_ll- e-.1:Lc j.1:

a primarl; mot j-vat:ion¿rl concl-í.tioir, frus Lrat:Lon. solle of the i,ar:L¿¿l;li.:c

r'¡hj-ch aPl)eal-- Lo cleicrin:Lnc the occLir:r:ence ¿r.1cl st.rerngth of [rusLraL-[.on
as a no L: i.r¡ator ar e

(Àins e1- nncl lìousseJ_,

(Bo,.'rer , -1962) 
"

r-ìoo -r cì-\narc]. a.[ i: c:¡: tra.in:._ng

-.1 95?-), ar-rcl rcduct:'_on í_r.r

rrncler r:et+a,rcl concï i.t ions;

¿uloLu).t of reii,a_i:cl

Ai:r¡r-rsa L has l¡ecrr usecl ¿rs a rne¿rsLrre of the ¡rot:Lva.ti-on¿r.L <:on-

strLlct 'rcl::ivrr'¡ (Hcbb, tg55; J,:rircls.r-ey, .rg57; Iralrno , 
.Lg59) 

" Á.ccc_ir:criirg

to Bl:o-y¿n and F¿rrbei: (1.95.1.) the pri_rnary consecfLlencc._s of frr¿strat.j.on
are LhaL iL a'clds to the 8eltet-'a-1 clrivc leve1 ancl thus frr.rci:io's .Lihc

any other drÍve st¿lLe, i,,rhi.Le it pi:ovicles L'-trterna.l. st,:.-mu1j. to rvh:Lch

appr'oprÍ_a.te responsesj lì.r¿ry lte atL¿rchecl .

rn thi.s stricry ÍL r:v¿rs precìÍ-cEecr that i_he uragnÍLr,rcre of tire
arou¡s¿r'l rcslloL'rse i'¡r¡u lcl cl:r-ff rrr f oc Lhr--ec cl i-f f erenc r¿rtios .f rei'-
-[orcenc:'t. r]he i-asi<- c1:lrectiorrs .r.ead ar.L the ss to ant:í-cipate trrarI

onc o.[ the Lri¡o respoTlsc,_s rvi.l_.1. be_ reinforcecl . itherc,j-ore, Ss re,ccírr;Ln:j

r00"/. r e:lnf or c eiLreni: cì ur ing a cclr-r.i-s; j. t ion srro u.rcl exper Í_c' c c li tt 1e

Ítlci:e¿lse in frustraiioir:From tr:f-a1 f-o tri.a.r. beca-use they are rcccrj_vii.rg



L.hc:'-r a.nticipatec,l rer¿a.rcl.

Ð.inouir[-s o:f arousal ihan r¡ou lcl ss rccciv:r_ng l_or.rei: percent¿]_ges of

9

ifhc-:::e:[or:e, a. I00"/" groLlp sJrou_]-cl shori, .l.esse¡:

arrf- ic:'-pat í_ons;

of reinf:ol:cc:inent

response and

h:lgher

reinl-orcelternt.

As 1:revior_is l.y r.ro t_ed a.1..[ Ss beg:L' r.¡,ith .he sa're

of i:crr.;ard. Thr,'-i:ef ore, Ss rece:LvÍ_ng a .i,orv perccìntage

from l:L:ia.l. to tr j-al slroul.cl jrr¡¡ e a gi:eatc:r L!rustra.t j_orr

hence a greatel: ariroLrLrt of aro'sar trr¿r'ss r:eceÍvirr¿5 a

per(:crit.1:år_ge of rr::í-i-Lf o::cenre nt.

A. ¡rocìerat-e percentage of reinf orcc',nrcnt sJror-r .l.cl I esu lt in r¡ocl-.

cì:at..- al¡,ounL:s of fl:ustrative nôn-re\,/arcl . Therefoi:e, such ¿r grotlp

shoulcl har¡e ¡lloclei:ate.Leve.Ls; of ¿ìroirs¿ì1 magn:i-tricle r,,,irelr coirprlrecl Lcl

thcrscr obi-ained by a 100"A group ¿',ncl a loi+ pcrceni:í-ìge of rei¡forc:oirìe.¡t

gro(1J).

l^'Ii-tir i-l-re i.nt--rocluctic¡n of c:<tinctÍ.on., frusiral-j.on anrl anL:ic:í-¡ra-

tory goal respoìrses r.¡cu1d be älf fe::ent f or a-.1_1 t.b::ee groups. itire

"frustraiion effectrroii extinct:lor-i shoulcl be greater foi: Ss rece:Lvilg

1-00% r eínforceilient than for Ss receiving noclel:ate- ol: low percen.tages

of reiuforceluent. Spec:Lf:Lca1.1-y, 100i: re:li-Lfo¡:ceinent clurÍ-ng accluisition

shoulcl ::estr.l.t i-n grcater frusi.raL:Lon cffects on the arousal responsc

clurrin.g extinction fo.l..Lo'rred by a rrrccì:ltun rei.nfol:cenlent gr-oLlp arrcl i:hc¡

a lorv i:eir.l.f orcenient grourp.

Arnselrs li'i:usti:¿tt:ivc Nor¡.-lìer¡¿L¡:c1 Thcory \./as usccl to prerclict t.ire

inagnitude of the aror-rsal i:esponse clurÍ-ng acclr-ris ition ar-rcl extinct:i.o1.

Llelsonrs Adaptatiou l.evcl The,oi:y r.ras usecl t<¡ prcclÍ-ct i.hat the aronl;¡ I

lresPonse \rroúld reach an adal>tation 1-eve1, ancl rvhethe-r the arousal
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respolÌsG \vor1 .Ld clevL'-¿r'Le fl:om an e.claptat:ion Le¡vel rvhc:n cxtincti-otì \r¿ts

iirtroclurced.

A]ìOUSAL

The <lependent var iable lrncler cons iclei:a Líon :Lli Lh is s 1:crcl¡ -Ls

ârousâ l- . Ar:ousa1 r^ias pretz-í-oL¿s Ly def inecl as changc.si in 1:er i¡:hcra .L

ar-Icl cel:ri:i:al nteasures of the actirzL'-[52 6¡ the rctÍcLr.Lo-tlla.i.arüo-co]rti-c¿r.l

l¡ra:í-n syste1rr. Clranges are ref.Lcctecl in a1l Lhe pcr:i-phcral anrl cen-

tral incastrr:r:s lly a.l-most- evet.'y l<noririr stirLrrrlus chzrnge (lìerlyne, L967;

Lacey, 196l; l{í-lner, '197C).

Char:rge:r; a.i-so oc:cur j.n thes(,- r'rì€ìü.sLi-rcs r,¡hen tirc:::e is n.o clb¡;e,t:

v¿rb.Lc exLe¡:na.l. behavioi-a.1. ind:LcaL.ion tlral- a st.irnu.l-us h¿rs bcen.

ef f ectír;e (1,acey, IJ.a.gerr, and Ì,loss , 1963; llr. unírr an.J Porì1.n1ân, I950).

Tiri.s ilervasivo assocj-¿Lti-or.l o-r! ¿Lrollsal- cha-rrgc r,¡ittr sti¡.rir.Lr-rs chai:ge

has const:í-Luteci a I)roblclrr.Êor: theorj-sts rvho have attc:mptecl to tclentj--

f y the r¡ot ii,¡atiorL.al coirs tluct "drive" rvi.th changes í.ir arousal.

(tsei:1yne , 1967; l,acey , 19'o7).

Arousal. changc i:ras l¡cen Lireor:etÍ.ca1ly iclent:i-fþd rvj-tLr ÌIel¡b's

(1955) rnot.ir¡at:Lonal corlstruct orlrrcli:ivertas a r'Ìon-Íìpecr-Fic euc::g,:[-zc:i:

of l¡ehavior (J-incls 1e1', L957 ; Ifa.[mo, 1959 ), Jl.c'r.¿ever:, ai:ousa1- chair¡ie

has been f ouncl to 1¡e assioci-aLed ruiLh rrany s tinr-r.L:L not. gene::a1-i-5, ç611 -

s icler eci Io be dr ir¡e .s t:Liliu.ì,:í- ,

sLrr. pl-- is ingLrcss (Ber lyrre, 1960,

sihorvn 1-o i-nf .l.ue-nce the GSIì, an

calr be r¡a.r i.i:cl by Lrove l Ey o::

Stinrrr l-us :Lntcirsi f .v has l:eeir

nlcìasure. Arr'rtrsal cherrrgc is

atLcrìt j,on (Ber lyne, 1960).

II¡\r 
o rr s ¿r .1.

L96l). 't

arous;a-1-

focus ofassc)c:LaLecl rvith chan¡¡es irr Ss
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Arc-rus¿.1. apparc'nt,L,v reflecEs any cìlangc in stiiuul.at-Í-on, ancl ref.l_ects

itttc:rtlaI c:hrlnges t'-n the organisrn not reflecterd in c>lte::na.l. oþscj:va-

blc belravi-or (Lacey , 1.967 ) "

'Jìlr.e oirly study fouucl ut-LJ.i.z,iiig partL'-al r e i-ì.rf or c eilent ar:t.c1

In th:L s s i- Licly the tlSlìarousa.l- ¡ueasures r'ras clon.e by Greene (i966).

i;as the depei-Lcieut. var j-able. llhe ss \ücf o placed iu a clarlr rooln" A

.Li¿alit stirtrulus \'ra.s presented corr'ciLrgently rr;rcn a, GSR change, llb.rc.e:

rati.os o:[ 1;al:tla.l- reiu.f orceuterit r,rc:¡:e nsed. Greene f ouncl a clif f e¡- encc

af f ect on.Ly r';it-.Jrin tire f irs t 2 nl:i-ntr te s af ter present-¿l.t:Lon of the light

stinu.Lr-rs. I-le co¡rcludecl that rr". .parIia,l. reinf orcenent inf L-rences

tlre. ui'LcIícitecl GSIì j.rr a f ashio¡ oir.L1' reuro 1e1.1' s:Lmilar to :Lts

j.rrf l.uence upon sonìatic¿,L1ly inrrdiaLe:cì respoi:rscrs (Greene, 1966, p. 578).,r

Greene sLatecì tl.ta.t rruneJ icitecl GSIì can be clif f e¡:eìrtj-aJ-:l-y inf 1i-reucccl

by cont-.:i.ngcilcy of rein:[oi:c€ìmonL (p. 5;?8 ) . " Ilolvever , :it ís lcnor.¡lr thaL

arolisal- change ca-n l¡e varj-cd by norrc.Lty or srlrpr::i-s:Lngnass (Jìerl-yne,

'l-960, L96L). The dÍff erential changes in arousal ii¡r the f :Lrst 2

rninutes could also be clue to ihe cl ifference in novelEy or surprísing-

ness of the f.ight stimrrJ-us j-n a darkened roon for the differeirt

ro'í n f ni- n onrc'n l- or^r¡¡r nqÞ-_'oL1ps,

No oiher s [udies have becn f orlncl r.,tirich at Iemptecl to ínves; L igate

the, rela1 íonslrin beLr,¡een c].:lffe-::e.ut reí.nforceirrenl- scheclrrlcls ar-rd

aroLlsa J-.

Schonpf lug (f966) inves Eip,atecì the relationshi-p bel-rvceu rank-

ing of stiruuli, externa.Ll-y incluccd a::ousa.L ¿:Lnd adapi;'Lt:Lon levc1. lle

found tliat the proccss of adaptaLi-or-1 , t-lrcr approacll of sti¡ru1i r¿rtinr¡s
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tor'¡arcl a neut-r'al. ¡:o:Lr.ri, (adaptation l.evel) riritfi repeei--ecl ¡lreserrl.i_rt:Lons

lTas slor'¡er ttnclc:i: cond j-tions of h:Lgher as oppcsercl to lorvcr- arousa l.
IIe a'l'so fr¡unc tLrac increasecl ¿r::ousaJ- af f ectecl judgnenis of s tilur_rlj,

i:anlcs rrzben Ss rvere L¿rnlij_ng milgititucles.

In L96-/ after at-r exterrs:Lr¡e rev;[-er¿ of the ai:c¡usal as,rc],.j_\rc,r

ritcratur:e, 13erll'rre concluderi thar: it rvas:Lrnpossib.Lc. to icìcr:Lify

arol-ls¿ìL charrge rviEh ti.re moIiv¿-Lt:i-on¿1.1 consi:]:Llcttrclrivetrl¡ecause.f

iIs pervas:'-r¡e assocj_a.tion r,,it]r s I_ilnuli change,

Ílor,rei'er, Bei:15'11s (1960), r,:L:llno (l959) ancT others have coi-r._

ceit¡ed o.E arousa-l- as having an oi;tirna.L level to rvh:'r-ch inany per:forrn-

a'nces ai:e re-laLccl (ller lyne , '.1 960, Lg67). Thr:r theoretica.L pr:ob.Lern

cau be reso.l ved j-f one goes back t-o llebl¡rs origiir¿r.L:[orulrr].¿,Ltiorr. c¡:[

dr ive as a- non -specif ic eirergizc'.i: of behavior . one can. corrce j.vc.: of

the or:gan:Lstil a's ahuays beí-r-r¡1 eriergizecì at si'.i'e Lerrel ancl foi: c1:lffer-

e*t iasics differei¡t.Leve.l-s are appropriate. rf one pr:csents a

nove.l-Ey task ¿r clifferent 1er¡el Í,s appropr:late th¿rn if one preseïìts

a learning Laslc. Thís study Llses a.n aclaptaEion J_cr¡e.L rnode.L for
arousal. because aclapiatÍ-on Let¡el theory pi:ecl :'-cts many different adap-

t¿Ltic¡ir .Lerzel's. Thc specif r'-c acìa.ptation level obtainecl is cleperrcleni

upon Lhe cb.ange:'-ir st.í-üru.Lrrs v¿Llues in the situatj-on., Arorisal vi.ervecl

frotn a co¡nbiüatiou of llel.son's Aclaiitati-on Levc1. Iìhcory ancl Ärnse.l.rs

Frustrative l{on-Reivarcl Theor)¡ üÌay have less cli,l:ficu1.ty t¡an Berly'ers
ancl l'{ahilors rroptirrraLLevel'r cief :inil-ion of arousal as rrcll::.-ven.
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MìTHOD

Q"l'-ìr.¡{-c

Iorty-f ive íntrocl-uctory psyclìo.Loglt sLuclents \nere usecl as Ss.

They r+ere r-'ancloìn:Ly ass j-gned tr¡ one of thrce reinforcelltc:nt grorlps.

{pp4raLus

The apparattls for tl-Le leal:nÍ-ng tasl< w¿ìs a nrcdj-fiecl I'Ì.urnph::eys

lro¡r-¿ l.[Jir¡'rhrerrc .to?ol I,t",, e SitS irr. f::o¡[ o.[ ¿_r bClarcl t]ra.t has

trvo butLorl,s at Lhe base clil:ect.Ly be.Lor.r trvo red l-ights. iÌaclr l-rutLon

h¿rs a .light above j-t. Al:ove the recl l-ights is a yellorv ll'-ght. The

yel-lo.iv light signals t-l-re beg:Lnr-r.ri-ng oÍ: a tria.L. When the trial is

sígnallecl , Lhe S pressas one of thc buttons in f l:orrt of hiur, Ue has

been nrevL'-ous .Lv i-ns i-ruc ted i:o choos e tlìe one he thinlcs i-s correc t .

If he chr¡oses incorrcctly, no rr:cl lÍ.ght goes on and tl're yel-1.orv 1Í-ght

soes on to índicatc auotlrer tria.l-, If he chooses correr:i:lv, the recl

l isht above tlrc brrl l on sôes ôn í-f that trial is one to be re:Ln:forcec].ççv!^Òv""v|¡,

Af te:: r:e:Lnf orcemeilt or Tlone ) the ycl.Lor.r light goes on again j.ncii-cal--

irrg a ncrv trial, 'Ihc lI had a collìrter for each brltton to tally

cor:rect ancl incorl:crct Ir ials ; or: t-he nrnnber of til.rres each br-itLor], \rrâs

i)ushed. A tri-al shcel- rv¿-s set u1: for cach S r,,ith thc tr:ials by

nrirnbcr, a space :f or correrct or :lu.corrcct responses, and r¿hether tire

S should be reinforced on a tr:Lal if a corr-ect response \ùâs girrslÌ.

L{iri l.e eu¡3irgecl in this tasl<, thc: Ss ga lvaní-c s1<in respons e

(GSR) \,/as continually nonitorcd b¡' o tturietta GSR. The r:ecordin¡¡

Dâìr.¿r recorcls t.he de-flecLion of the needi.e in terms of slc:Ln rcsi-st-
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ance ' rhe recol:cling pairer is ec1ua.[. intcrva]. and ref lecLs tlrc cxacr
changc: ir ohnrs. The GSIì rvas coilr-ì(:': i.ecl to the l-lurnphre},.s bo¿lrcl so

tltat i'¡hc¡n a tr:i-a1 cori¡ter-Lced it \.,/as recorcled on tl.-re recorcling 
'¿l.pei:as \vel l- as r'¡hetirer the s responclccl by pr-rshí.n.g o¡:re of tlie bui-to.s.

The e'l-ectrocle conttectecl Eo Í:he .tiar ietta GSR r.¡.Ls a lI*shapecl piece of
ple'xigltrss rvíth tv¡o 3/B inch si-l-v.r cliscs at each encl . rt :-s shal;ecì

to be f astc'-ne-cl on to tire hancl o.L a s. The el-ectrc¡cle r,¡¿rs ho1.l.c-rr+cd.

ouL arrd f.í. 1lecl r.¡ith Gi:¿.rss Electrocle p¿rsr,e. Thrs type of e.l.ect-i:ocre

e'Limir]ates Ebe llroblern o:[ ranclo¡n hanci ir-ro\¡e¡lents ancl electr:oc1e seei:-

age (ì3roclslty, '.1.969) 
"

8to_.q4q:-g

lfhree rej-'Lrforce¡nent concli-tions \,rere sc.Lect_ecl , L}o"L, 50%, ancl

1-27"' ifhe tria-1s tc¡ ]re rei'foi:cecl r,rere raircroi'],y sc:r-cctecr for trre 502.

and r27" conditio's constiLut.í-ng rrariable ratio reinforcq'ent.

The Ss \t'êre r€Lildomly assignect to one of the three groups rvhe'

they entered the experÍinenlaJ- room.

rn Lhe room where the eliperineni: \"/as run riras a llurnprrreys

bo¿-Lrci, arncl a }farietta GSR (prer..Lor.rsly clescribe<1 ) sicle bl, sicle upo¡:r
tah Le' The E sat bchincl the llLrmphr:eys boarcl ancl thc s sat i' f¡:oni_

of it.

Upor.r e nte:: ing tire roo1.r1) the S

monitor his GSR cluring the experirnent

fastened on to the Srs not:1.-pref crrecl

t,¡as courfortal:rle, the S rv¿rs j-nstructed

\,/as tolcl tlrat {-he E rvisltecl to

" llhe eJ_ectrocle clailp rvas

haucl . After urilkÍ_ng sure the S

as f <¡ I i-orvs :
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"As 5.ou caìl see tirei:e

a yerllorv ,l Í-girt abot'e the recl

vñn iìr-ê fô c]rnosct r,;jrj-cit rcd

butt.ou bei.or.: ít. If you are

you havc chrrs eir r,ri 11 g;o on.,

rv j- 1. I go o1.r. to 1,he next rr ia- l-

:r939 ) .

is onc red l ight ai>ortc eaclt but I'nrr .rtrrl

.1.:i.ghts. I,Jl.rcn thc yc.:l1.oiv 1i.gh.t ljoc:.î or],

lighi: )¡ou thinlt r',¿i ll go o11 :rttcl ¡t-,:esr,; Lhr:

coi.rcct, Lhe rcrd 1.ígl-ii ai¡ove Lire buttot.L

:if í-ncoi:rec.t-, j-t rvj-l-l rrclt [jo on a',rd r,¡c

. Arc Lherc.r irlly qLrirs t j.o¡i,s ?rr (iltlnpl L;-cys ,

If clLc-: S hacl ¿r clues{-Í-on, tlre d j-L:ec:tj-ons \rere reperLt.ccl . llhen

tire ü seatcd herself behincl .f-hc boa-::cl ¿rncl saicl , rrl\l:e yor-r reacly?'r ailcl

the il:Lal.s con:ireuc.ecl . Al:t,e-r thc (rxpei:imcnt, the S rv¿ts given a paper

clcscr:Lbíng the pL1ì:pc:ie o.[ Lì.le cr]ipel-i;rlelrL:.

0Lr.Ly one re.<1 ligÌrL-. ¿rì1d L11c br-rtt-.r-ru. be.Lor.r;Lt \das r,rsecl l:esp<:cL-

ively for rcj-lr.[o]:cenent fo:r: thc coT:rect t:cspotìse. In orclel: to

obr¡ial-e a 1e,[t oi: rig]ii: 1:É:spotìse b.Ltrs, [he ]';utton tlrat rvas to l.¡c:

corl:eci::[or a S r,v¡-rs rancloir.r.l-y selectcc] for a.-'l-J. the Ss bcforc the Ss

\rere rur-t. For aìly par ticr-i.l.ar S tìrc 1ef L or i:ighi l¡u tton rva s pretzi-

ous Ly cletei:miired Lo reprc:sc:üt the c<>rrect l:esponse.

llach s i:ecej-ved 5C acqir:LsiL:i-on. trial-s fo.l-l-orved imrnecl:i-ate.Ly

by 50 e>;t:í-ncIioo trials " Thc iirclr:pc:nrie-,-rt var j-ab.l-es rtel:e tbi:ec rat:Lo.s

9f reiuforceùent arrcl acqr-risition vcr:sLrs e><ti-r'ict:i.on. Tli're clerpeirclcnl-

rrari-ab.l.e trnclel cons i-c1er¿Ìtiou rvas arorrsa l- mi.rgn:Ltude.

l'{e-as ur ement

The arousal L:crsponse \ras ll',easured by a !íai:iett¿r GSR usj-ng

ßroclsicyrs (L969 ) /rroLrsa.t lirLe¡:val. Scalc (/r:f-S). f'lith this sca.l c each
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q rs base level of arousal recol:de.d ohms resistance r¡lten seated ancl

rer'l axc'.r'l - i s ecrrraied as zero. The iruinbeLs recorder] ref lecL the anroLult

of deflectj-on frorn that zer-o on the eqiral interria.L r-ecol:dirrg ¡rapei:

of the ¡larietta GSil . The Íntervals ref].ect the exact amounL of

chârroe ín nhrnq resistance. All SS vet-e tested at ap¡trox:rLritatc-:1y the

sauie. time of c1 ay, r,'l'ietr r,¡icle ar¿ake to avoicl any circadian rhyLhm

efÍects.

TIYPOTIIES]iS

Arnrsal rnâr,r'r'íiride dul-'i nr-' i:lre. acrruisi-tion i:rials is an inverse

firnct:'-on o:[ t]re pet:ccrìLage of r'ei.n:[orceinettt duling acqtrisiLj.on.

l)¡rl-jno acou'i .q'í f ion thc relaLion. 1¡ettyeclì arousal ¿rr11 ner-crìnl-

reinforcement is curvilinear.

Tl-le t:::La1 at rvhich aclaptaticu bc,g'rns cluring acqu j-s j i j.on is an

inverse :[trncti.on of pe-Lcont re:¡.1-ì:[orcemel-ì.t,

There is a clirect lelationship between the increase of arousal

rnagnitu<le dueing extinctíon and the perceiìtage of reinforcement

cluring accluisition.

The tria.l at rvhich arousal begii'rs to increase in inagnitucle dur-

iirg extinction is an j.nverse linear fnnction of Per:cent rein-

forcernent receivccl dur-ing accluísitioir.

STAT IST IC/LL }ÍODEL

The da[a \.ras analyzeð by Lr.¡o trials by subjects ana].yses of

variance. Tab.l.e I conlains the iltaiÐ, analysis. This is an analysis;
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or variance of the ¿rrousa.i- magnLtuclc aci:oss tria.l-s clui::Lrr¡¡ acc1. r-s:i_-.

tic¡n and cxtinctiotì. Ii is a i:r

var j-auce r,¡iiir one lietroe_en-gl:ou¡js

force:ltctt) ancl tr^¡o r,r:í.Iir.j-n-Ss var:

extiucti-on.

:Lal-s by suTtjecL..; arralysis of

rza-r:'_abIe (3 i:ci:ccntagc:s of l.ein_

í-ables, iria.l.s and accjLij-sl._Loir-

ifi-rcr c¿ rvel:e lr5 s-s rvith .l-5 ss .r'-n er.rch gr:oul). llire clcpeirclcn.t

vari¿rble arou.saJ- rn:LgnÍtr-rcle repr:esc:ntecl by Ars scorers Lor each s

r{cre suTì[Ì.rec] aci:oss 5 {-i:i¿rJ,s i:esu.l-r.Í.ieg i_n 10 blnclcccl trials fo¡:

:rccluis:LLiorr a-ncl 'l:cn for exL:ii-rcLi.on, a toIa1 of trrenLy blockec] ti::1,¿r.Ls.;

A lineai: Erend aualys is rvas coinputecl rsith.Ln tLrc tli j-r¿ orcler

'ri-lrtei:acti'olr tel nr Acqr-r.Lsitiou-li.':t-i-nctL',orr >r iìc..¡'-n,[o::celÌreì.ri. x llr--:la-.1.s :Lrr

orcler tcl deterrrl-i-nc: i.:[ the A.ls scol:es of the thr.ee r-i.li-liforcc'rcnt,

grcìups r'¡ere L:í-'trc¿-tr clurÍ,ng ertí-rrction. ll'his i-s the facLol: llxtincL:i.oll. x

lìei'nfcrcenent: >' Tria.ls 1:l-ne¿lr . llhe line¿rr trencl aL-ial.ys is cr¡uroritecl

tr<:ncls onLy for Lhe e>rt.í-r::ctj-ou ci¿ita. Tire accluÍ,s:Lt;Lon clata r¡¿ls g:i_veil

zero r'reigl-iis;. l\ùo orLhogona.L corìpar j-sons \"i'ere coÍnì)uLed ivithin thc
trencl anai-ysj.s:Ln orcler to clctelririne rvhether thc¡ linca¡: trencls of the
three groLlps durr'-ng e.xt-inctioi-r \,;,ere s:lgn.r'-f icanLJ-y cl:Lf IctrenL. ïJrc:se

ai:c: the fa,ct-o::s E>¡tirrc:t:rorr >r rìcjnforcen-renL. lì.,- v.s rì.2 rì3 x itria.Ls; liir_
ear and Jt, vs ìì, x llrials lirrea¡.. The acqr,risit_ion clat¿l rva¡; agirí-n

girzeu zelo r're:i-¡¡hts in oi:clc:t: to corrlpai:e the clil-,ferences bel.r.¡een tlle
thrce [ji:o(lp:j arousal riragi-rÍ.tuclc: clur:Lng c>;Li-irc{::í.on. usí_rrg oirJ.¡r i.¡"
extí-nct.:lon claL¿-L Jì, rcpi:esenis tile orthogonal.Ll, r,,"1-r1_rr.O l:._near: trenris

of the llZ% group, Iì, represe-i-rts trre orLhogonal ry rveigrrte<ì l-ine¿lr

trencis of thi:50% groi.ip,, ari.cr s:Lmr'-l-¿rli,, R3 rc-I)resenL:s the grtlr.og'ir-

a.[ ly rveí,gr;hLecl 1:lnea]: tj:c:lrcls of thet IOO.I gt:oup.
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The second trials by subject-s aDalysi.s of rrar-iance (Talile 2)

utí1:'-zcd the acquisi{-ion data fron ll 5 Ss in grou¡rs o.F 15 S-s. The

AIS scores on each accltris-LE.Lon tría1 tvel:e sumnc--cl ini:o bl,oclcs of 5

result:i.ng ín I0 i:ría.L b-locks. iflhis ana.l.ys:L.s r.¡as clone to olrt¿rin thr:

variarrces assc-rci¿rÍ:e.d ruirh accluisitj-o:r er-ousal na¡gniLucle in orclcr to

calcLrl:ìi-cì a trencl etiraJ-ysis and an ori-iLogona l. co,ripar:í-sor - L:i-¡ear

Arlrl Cl¡aflraiiC r.rr.¡rfl a¡A-l ysês: w(rrê .e,,¡ìrììr i:ar1 tti t-h j-n iLle SeCOnCl Of:Cl Cf

l'-rrt-erracii.on terrn R.einfc¡rcement >< Tr:ia-l.s i-rr o::der io de-l-crinine i:[

the A.l.S scor:es of tb.e three rej-nforcement groups \rel:e linear or

qrradratic (cur:vi. 1íne.',tr) clrrr:i.ng acqi:is:ltj-on. Ti-rcse a¡e thc factor 1ì x

Tr j.¿r1s .l inear and lì >t i[r j-¿rJ-¡; quarlreLi.Lc. 'I'r¡o ortÌrogor.ral comparisons;

ver:e conrputed iví.tlrii¡ illc linear ti:cnci ;rnallz5is ilL ol:cl cìr: t..o cletermj.ne

r^¡hetl-ier the l.:lnear ti:end.s of the th¡--ee groups r.reL-c s:'-gníF:lc¿uiiJ.y

d'iFF,'rorrl- drrr'írro acqnis_L[ÍOn. TlieSe are tl-re faCtOrs iìi VS Re Rr >ï- *-'Ò --'1" --- - - - " -r '' -'¿ -- j -'

Trials lj.near arrcl ìÌ2 vs R3 >;.'l'rials 1j-near. 1ìt agaÍn i:e¡rresents the

orthogonally r.reighiecl 1ínear- treird of the I2"/" group , síni1arly, R2 ís

the 50% gr:oui) and aga:in R, is tire iCO% group.
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RESULTS

I-Iy¡rothesis J- r.¡as tcstccl by the lilrear trcncl orthogon.al- co¡r-

par-:Lsons R, rrs *Z Ia3 x Tr::Lals linear arrcl lÌ, vs lì, r ltriaJ.s 1í.ire¿ri:

(Tabler 2). Tirese :[actors \.i'ere sr',gn:Lf ica,nt, meairing tbaL the ¿r"r'ous¿.r.¡.

nì¿Lgni-ttl(iles of tÏrer thL:c:e r:einf orcerrlent gl:orii)s \,rere .Lineai: ar-rd s:Lg,r-ri *

fic¿inE.Ly c1 i[.[er:erit cìLn:ing arc<1u.Ls:Lti'-on" An inspecii-on 9f Figrri:e 3

r"¡i1.1. conf irn that the 72"/" groLrp h¿rcl the highest leve.l.s of aror-rsa.l.

fo.Ll.oi.¡erl by the 50% ¡;rorip ¿u-rd then the 1007. group r.r.Lth Lhe .Lor,¡cst

1eve.L 
"

Tire queLdra-l:j-c Li:crrrf anaJ,ysis lì- x T¡:j-als qui:r-dra.ti-c in Tabl.e 2

was a t-est o.[ hypot.he-sÍ-s 2. Th:ls fa.ctor c1 :Lc] no{:::e¿rch si-gnif:r'-cat-rc:e.

l-Ìrelefore, t,he.1-\IS scor.,s; clrrrÍ-ng acrlrrisit.Lon cor,r.l.d not be cl esc::¡lb¡:cl

as cur-r:r'i.Liucai:. Tirc .L:Lnea-r trer-lcl anal.ysis R x Ti::i.a.l.s .1..i-near r+¿rs

signi-fr'-ctrnt. ilhei:efore, lir-r.c.-ar functions 1¡esE describe the Ars

scores <Jr-rr:iu.g accluis j-tion"

1'he tria.l at rvhich the aclai>t¿rtiou br¡el begins clurÍ-ng acciuisí.-

tí-ori, llypotltcsis 3 ca-n best be cleterminecl by inspectiou o:i- Figurc 3.

The 100% gi:oLlp's aroLrs.r-1. rnagnitucle furnction is .1.:inear rvith zero s.Lopc

fi:oni trial 5 as is that of tlre 50% gr:ouP. The 100% anc'l 50% grouirs'

arousal functiorrs do noI appear tcl h¿rt e ¿LrL initiation point of i:hcr

rrdir¡rtntÍ-orr .l-cvc1" Thc: L27" gro rp, on thc o1-hel' hancì, âpp€,-ars to he.vr:

j-nj,tiatecl ibs adaptatj-on lct'c.l- bc:trveerr trial 50 of ¿crlnisiti-on ancJ

tria.l.5 r¡f extj-nct:lon. Since the trial poínt at. rshicl-r aclapta.tÍ-oir

began :[or t:hc 50% and.L00% groups cairnot be cletenlriired, hypothesis 3

canilot bc¿ tes ted by Lli j-s data.
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Hy¡:otlies is 4. r,¡¿ts tes¡ tecl lly i:lre linea:: trend c-rrthogi-rnal cornper-

isons lÌxiincLj-on >< lÌeinforcemenL Iì., VS Ro Il. tTials l.i¡ear anil
ILJ

Ex{-inc'i:ion x Iìeinfr_irccrnr,,.r¡t R2 r's Il3 trial s linear: (lÌab1e 1 ). The

f írst f actor conìparcid the l inear arousal furrct. j-ons of the .1.2% gror-r¡r

dut ing e:ltÍnctÍon v;'ith the conJrinec', functL'-ons of tl-re 50% and 10071

groups, The secolcl f ac;Lor comparLls thc 1Ínear- frrucL:lous clu-i:ing

ext:inctÍon o:[ t-he 50'I groop rvitLr tho,se of the 1.00% grou¡r. The:rcqrr:i-.-

sition cl¿iia r,¡as seL at zei:o :ln oi:der to irrahe Lhesc'- comparisons ¿ls

t'ri^oviorrs'f v r1 r-sci.-ibc:r'l . Both of thc factol:s v7el:e sipiliFicnnt'i nrlicat-inqLl Ç rl,'O

that the line¿rr trencls of the thL:ee gr:oLrps nere- sigirÍ:[:i.cantJ y cl i:[f er:-

cirt :i ir maç¡ni iudc of al:uusel drir jlrq cvi- inct jorr.

I¡rrrther inspc;ctioir of I'igr-rles 3 and 4 shol.¡ thai higher: aroi:sa.L

llr,rptr'í trdns rtrêro l-rìcorr1 crl clrrrilrs c;i.tincL:lon. Cc,illira::i soir o F Fisiri:es 3vv^'¡tl\!¡'

attd 4 silor.rs th¿rL arousal maßr:ìitlrde cl iri not change ver)r l-111sh, if al:

al 1, for the 12% grottp, but chariges occur::ccl in the l:esponses of the

olher two grolrps. The 100% group changed from a mean AIS level oÍ

30 f rom tríal 10 thr:ougll trial 50, dur-i-ng acquí.sit:Lon to 55 by tlie

5th trj-al of e>rt:Lnction. The 50% group mean AIS scores ::angcd froin

55 to 70 cluling acqrris:i.tíoi-r. ïhey juilirccl frol;r a tncan score of 70

aL tr j.al 50 of actluisít j.<ur to a higb c¡f 105 <1uri.og cxLirìcL:ì'-oÐ.

In Eerins cif relative charrge in arcusal mirg:ritucle f::oru acclui.l;i-

tion to ertinction, the rcl.atÍonship rvas clirect bei:rveen the Ínc¡:e.ase

"c ^-^"''^1 "'^^'-;trrr1e. dul-irrç, nxtinct ion and l-hr'. nerccntaqe oF reii-L-v! .¡ruuÞa.r_ rild5ttI_*_-_ --.^_...--.o

f ol:ccroc¡rt ciur:ing ac.qu Ís j L j on .

I'Iypothesis 5, carl l)e conf :Lr-ired ìry inspection of Figurc 4. The

trial. points at. \'/hí.ch al:ousal, magnituclc began to increase duriilg
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e>it.Lnction Ís :Ln the orcler i:re<l ici:ecl . Fi¡¡irrc /+ shorvs that tl:e
Íncrease i' arolt'sa I rnagn:í-l-uc1e f or the l-007. gr:oL1i) dcrr:ing exti'ci,:iorr
\"/as inuue<1 :Late ancr rarge. nhe crrairge f or-- the 50% gi:or-rp *as i, J-o\.:,, c:'.i y
by tr iaL Z0 can a 1_irrge pr:ogressive ch:,Lnge be cliscernecl . Th.c ¡ri:.ousr.r..l.

nagní-tr'icre of the .r 2% group c10es'ot crrange appreciably Íor the 50
lri¿L.l.s of c:xt.Lnr:lion.

It appears f i--ou inspec L:i-orr

r,¡hich aror-rsal inagi.;..Ltucle begins to

:'-nvers e line¿Lr f unc t ion of percent

:icqu:ls:Li:ion.

of l,-:Lgure /+ LYnt ¡he trial a-i.

ílrcrcasc cìui:ing e><t.Lnct:i-orr :Ls an

reinforceìuerÌt receivecl clrr::ing

]] .IS C US S .I.ON

The hypotheses crrav¡¡r fircrri Anrscl-'s (r g5s) rri:usLra.tli-ve No.Lr_

lìe'¿rrcl Tiireory; rrypotrreses r a'ld rr reccivecJ s t-i:o'.g supi)ol:i f ro* Lhr¡

results o:f t-Ìri-s s Lr-rcly" llach i:ai:io o:[ rein:For-ce're.'t cìicl resuli, ilr. a

dil-'ferent magnii-r-rcìe o:[ trre arousar r-esponse duri.g acquisition ancl

extinction. Drir:ing acqLlis;Lt:-on tr-te L2% Err:oLrp recorcrecl the higrresi_

tota.l- al:ollsal nagnitude foll.orvecl in order b5, ¡1_r" 50% and 100% group.
''fire relati-ve change in rnagnituäe re-corcl eci rvas iir i:he orcl el-- prcclici.er,i
cluring c>lti'cÙion' Tlte '.1-?-% groLrp ha.cl essentia.l..LSr i-rc chairge ir:¡ arousa.r.
ruagt-t:Li:urÌe from Lire encl of etcguisi-tion to the encl <¡f e:<tincbion. L,l.re

100% group sl-rowecl tire grcattest r:el.aiÍve i'crease in ai:ousar rnagrr:Lt:ucle

f o llorved by rhc 50% groLrp 
"

Trre rrypotJrcses 2 an. 3 crravzn f rom llel.son's the.ory rcce.Lrre-cr

parLi-aJ- supirort. rt can r¡e saicr tirat the Lrnear pare.L,r.er aror.rsal
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fr-rrrciious drrr:ing acclLir'-sitj-on o.l, t-hc 100% ¿rnd 50% groLrps coulcl

reprcsc':rrt irdirptation ler¡e.ì.s. Schor-rpf l-u¡g (L96(r) clcf ines the aCapli:r--

tion l.eve-l ¿rs the approach of the :[unci j-on tor¿ai:ds a ì]eLri-raI poini:.

Tlrc 12."A group's arousal f rr;rc:tioir docrs apprc,rch a neu t.r-¿i-

pol'-n.t and ma:Lntains a pzrr:aI1el linear fun.ct,í-on clur:iirg exlinctir'n.

TIre ciif :f :Lcr-r l-cy i-s in Lhe rvorcl approach or :Ln Helsoi-irs (.L964) aclal:1-a-

tiori level fonnurla. lil]rei f orirula clef :i-nes a cr:rvil:lne-ai: :[rrnctí.on. Às

can lte seen b1z the resr-rlts iir T¿iblc-s .L and 2 rhe Lrei.¡,cls are best cles -

cr:Li.¡ecl as 1:i.ne ar ancl pal:a1-i.e1-. If there \ras an e-pprr-racl-I to a ner,rt::a.1.

poíni: b)' the 100% and 50% groups, it rnight havc l e-en obscrrred Lry iïre

slrnmireg of Llle score s :í,uto tr j-a1 b.Locl<s. I-lorøe\¡cr, :Lf tbat is L-he case)

ít could not have been a very si.gnif:lcarr t effect. It appears that

arou,sa'1. nragniLricl e acleiirts brrt not es /.rdapl-ation Lcvel lircror:y pleclic tr; .

On t-.he o [he.r' haincl , t]re l-rl,potJie-ses dra-rvn from l-ielsonr s tb.corrcìrÌ1ri )

hylro tlres is 5, r.;,as conf irmed . 'li'¡e .L2% group iuaí.ntained rvh¿rt loolts lilce

an adapLation throughouE erti-ncLion. Ext:'-irc tion as a charrge f rour thcr

conclitiorrs clririrrg acquis j-tion could be s¿ri-cl to h¿rrze hacl no ef f ect on

tine L2"L group. lllhe i00% group ílrntccli-iltely 1>egan to shorv a lar:ge

inci:easc irl arousal rna-guituclc at thc beginni-Lrg of e-:xEiuction. The 50%

groul) clid not slrorv an apprìeciable changc: in arousal. iragnitrrclc uutil

tri'-al 20 of exLinction, colr.s:í-derabLy laLer thalr the rise sho¡vn by thc

J 00% group.

Theref ore, Lhis stlrd)' partially suirpoi:t.s l-lelson's Ada.ptation

I-eve 1 Theory as a moclel. for tire f Lrnctioning c¡f ihe ar:olrsal syste¡nrs

increas es in rragnitlrdc
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0n tl-re othei: hancl , Lhc iry¡rothes is clrai¡n fron Jie.Lsou's thr:orr:ins; ,

lrypclthe'sis 5, t.,'äs conf il:nre.J. lllhe 1.00% group í-mr,r<'-c1 Í-atc1-y be¡;air Lo ähor.¡

a.l arge j-ircrcase in ai:ttusaJ. magni-tuc'l c ¿lt the beg:Lnrring of exLj-11ciion.

1L'he 502 Sroup di.d not shotv an iL¡rpi:ec.iab1-e cha,ng,e í.n ¿rrousa. 1. rna¡;r-i:i-tur'l er

unLi.L trial ?-0 on exi'ínctj-orr, cons:l.ileri¡.bI1z1,atei: tlran t:irc ti:ia.l ¿¿t

r.rJ.ij-cLr thr: change occurr. ccl f or the 100% groLlp. Tire .100% gr:ou-p sho\./.3cÌ

:r .Large i.ncrease in ai:ousa1. tr.ag,n:li-u-cle betrveen t¡:ial- 50 o,t acqrri_s:i-1.:i_6rr,

anrl i,i:ia.f 5 o:Ê extiirct j-on. The 1-2'/, gt:r>up d j-cl noI cila'r:rgc Í-t's rcsi-,or.rst:

cluLrin¡¡ c>:i-iuction. Itrs arousal rna¡,çir.i1-ucl c retra:Lr-ieci cssent,ia l-.[ y i:hr:

saine- during 50 irials of e><tinctiou. They niaj-nï-ainecl an aclapta-ti-tt¡

level'chrr.lr-rghout e>lt:lnct:i-on. lìxt:Lnction as a. change :[roirL the

corrclj-ti-oi.:s durire¡5 a.cc¡ u:isj-tion r:or¿lc'l be sa:i.ci to Lia\¡rr hacl no effc:cr_ on

thc: l2% gr:oup. Ther-e.foi:e, Eb:Ls study pa::i:'-a.l-ry suppc)r:Ls lle.l_soi.rrs;

Acla-pi-:,1[j-<tu Lcr¡el T:heor,v asa¡- moilel l-'or thc frrirctiorri-r-ri* of the

aror-rsa1 sys L.currs increases in magrrii:ride.

Fir-ral1y, reinforcemei-rt coD.tro.l. le,C arousal rnagnitucle r,¡ithj-n the

r¿ln¡ics of arc¡usa1- ilagir.ltucles obi,a j-ned in th:Ls stuciy. Ilq'ryer¡er, th:i.s

study utj-lizecl only tlrree perceirt:eiges of rej-nforcerrrent, ancl a- vcry si-rnlll,rr

t¿,rs1'". The L¿t.sli rv¿rs obvious;1y a rrchancett s j-Luation. theref oi:e, thc: r.lhq lc

d i-üren.s i-oil, of aroLr.ria.L r^;as nct engagecl and i- i: ref lec t.ecl only the ¿lror,Lsa.L

i:eìspollse girzen to a sitäple "ch¿Lrrceil taslt. SeLyc (f956) founcl Ll-rat.[cli:

Ss utrclei: hi-gh levels o:[ stress foi: a long per.'í-ocl of time, little clr: nir

vari-abj. litf it't arousal tiagiriturle is shorvn. llÍs r¡o::lc rvoulcl j-nclicai-c:

that the relat:Lonshi.p belrveerl arousal and i:einf orceirrcrri founcl hel. e maJ,

not hol-ci f-ol: elii:irenÌel,y stressfrii- situatioi.rs; that nccur over long

ireri-ods. Tbe r¡ar j.abil.it)' of thc'- arousal s;rsLe¡i :l-s a1>pare¡t-. ly
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r-cs i-r-'i c l crrl lrv r; rrs t¿riircrc.l s trcs S ,

Tlie fiildings frorn this sL:udy of cl i-f:[c:rciit a:forisal acl.aptation

lerr¡e.l-s coulcl , per.-1-ìâps , \rith f ui--t-l-r ci: rcsearch, i)ror,/icle an e->ipla.nati oir

of Sel.yers f inclí-ngs . A \¡(ìry higli ar:orisal aclaptation .l 6,-rze1. r¿oLr.l d ncccì

a very large clt;rrrge iir siimu lus val.Lle:-rr orcler [:o caLise ar change itr

¿lroL! sal ntagnÌ-t:r-rcle. Ar'l¿t1o¿gous to this in this stucly í.s thal- tlre.l-2%

groLrp never d:i-cì change f ron adapi-;-r.tiou level- cl u-r:íirg e,xt:i.ncrlion " ii'he

conslr:ir:tion c¡.il t¡a.riai:ii-J ity l'-n arousaJ- for-rircl i-r:r l-he stiress synclroüre

could possibly be conce:Lvcd of as an a,'rn.or:rrra.Lly Lrí.gli adn¡:tatj-olr.[ ei¡cl

of the aror,rs¡+1 respon,sc.: ri¡hich cloes rrot r:esponcl easiiy i.o changes in

riti-inr.l lus r¡a.Lr-rc:s. Ilotitt¡ttc-l:, it trc-iui-d be necessiarlr Lo f-irr[her i-nr¡csti-

gate tire nature of tl're Í-uncti.on:i.ng of Lhe ai:ousal response l:'efc¡-i:e l:hc

efft:cts of very irigh a.clai:ta{-icln .Ler¡<:l.s coul,cl be asceri-a:inccl , Th.e

unclraLrgir-rg aclapLnti,on 1er¡el of the 17-"/" grovp cou Lcl conceivabl-y oul-y

holcl for the conclit:'-ons of 11¡j-s sEr-rc1y. Fol: example, the LZ'A gi:oup

nlísh1: Jrave shor.rrr a clr¡nge in ai-ous:l'l nr¿lç'nírrrrio if Lherc \.Ierc rnorrì

fri.r'l s rlnr^'ín(' nxt'LnctíOn,

To sunrnr¿lri ze i i- rrould anoeal: that thc FrusLratir¡c Non-Rer.¡a:ccl

Tirc.ory accotliÌts .i:or the rel¿rt-ionship 1:etr'.ieen nragn:Lt-ucle of arousa.l and

l:eÍnforcerneni: in t-h.í.s stucl;i í-'rL a straigÌri:forrvard anrf c-onsÍsten'c

rnanrlcìr:, The arcLÌsi-r1 rna3nitucle r-esponse appear:s to h¿t\re aiclapi-ccl ir:t

th¿rt l.j-near par:erl.l-el .jlrinci;i.ons occuL:i:ed:í-n the responses o:E a1:l- thrrìcl

8roLr1)s but the pl:ocess of ada¡rtatj-olr r.zas not {-hat prcrdictetl by

l{e.l.son's tl-rcory. I-j-nea.r parirl.Lel f r-rirctions r¡e::e for-rr.l.d fol: al. l three

grcrups br-rt t.hc 502 and l00Z groLrps appclarccl to inif-i.ate: an acìapl-ür..lc:n

to the rei-rrfol:cement percerltagc rcceÍved imrnecliately. lllhe trial
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point :['or' l>c'-gi-r'rnri.r-ig <lf tlie adaptaLiori leve.]- cou 1d on.[.y ì-.e c.leLerrninccl

f or i-lrc: 'L2"/" gt:ortp ¿r.nd it \,,'as rrrucil l-ater Ltran c><ir ec Led .

I-Iypothes.ls 5, b¿rsecl on lle l-son's theol:cì.i'r) \,ras con..[il:uiecl . l['hc

12-7" group shor.¡eci no derriaiion :[ronr aclaptation ler¡c:.1 d uring extj-nc1::i.orr

and L-he 1007" gr:oup slìo\.¡ecl an incl,-e¿rsc:d a.rousal- nragni-trrilc f ir:s t, 1-o.Ll-orvr:,:,1

by tl'rc 50% gi:orip.

Conc.l,¡-rs íorr

Arnse.l-rs l'rtrstraIive Non-lìci¡ard Thco-r:y 1>est 1.;rec1 icted the

effe:ct of cl i:tfereilt pe.i:ccntages of re:i-n.[oi;ccment oiÌ ai:ous¿rl lnagniLuilc.
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