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J.lowrer aDd 10me otber psycbolot:lAts bavo uguecl t.b.r.t there are two 

41st1D~t r:racthe4c or cocd.!t1~1n£ or letu·a~ (~, cl4u1cal con• · 

ditioning aDd 1D:trumental leuninc:)• 1Urt!len:ont tbe)' b&ve 1nshte4 

t.hct. izlstru&eo~ learrilil£ C&Mot be roduec4 to c:ludetll. condiUooi;ai, 

uc1 Ul.a.t claasiul condit.ion!Jl& ccacno\. be cxplA1oe4 b1 tho l4vl ot 

W~tal leAZ'Zlins• As evidcne-= 1 Y.owrer polats to t.be tact. t.b&t 

autocc:=ic reapoues and skelet4l. re.tpon.es are qua.lltatlvel,y 4itferetrt. 

•• they are Jivell 1A ca~e. "Hue .ve ue ••~ \bat bebavtoral 

folSU art 'wluntal')'' w-4 • ·.aDject to ilu'"lue!lce thJ"o\aah reval'd .and 

pua.1sblllect (&Del act coGcl.UiOMble, stl'!c~ spe~), wher~ the 

latter aM i.aYol.untary u.i coa'iitio~'ble and not nbject. to coat.rol 

~ revar4 an~ pWlb~eat., or at lea11t DOt la t.A• aa.me we:r •• ere 

t4e overt. be!l&vior&l reitpo.IU.,." (:4ovru, 1960.) 

Nsp~e ~P I"'CYtlNi S.lt11\Du cl'Wel the cbU4 vi1o cr1e4 "real tee..rs" 
. . ~ 

because ~nra ta4 beu follove.1 b,y utte.'iUoa &D4 ~ in the put, ID4 

re~.:utl.)< to.11e experlmuul ev1ci4ltlc41 · . jbaa .Uo~t:l t-hat - · aut.oOOiiiic ~·ea~r~u C<41l '\le 4izec:tl1 ao41f1e<4 b~ rupoaae coatiacu" 

reinforce:aeat o tiovever 1 1 t. h DOt lJOSci'blc to 1'\6.141 0\lt. tbe effect Of 

reaponu 1A q'lcctioa lc c:lidt\!~ l.l!i CUl. \u\o~scrvcd skeletal respoes~, 1t 
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ia Polai~le tbat Lll or the evidence tor apparent autcno~ie lcarnJce 

~~erely' reflect• the peruit.te relntorecaed. or the undc:!'l.,j-1~ 1keletal 

SO!IlC! authors (JCendler, 1~2) lulvc ir..ebtcd tht ~en. the ~:sib1l1t,y; 

ot akch~l &eUatora 1c l\ltf!c1ent to rejco:t t:hs h~-pot.tH:&h ot cutor:ao::.ic 

leaZ"ni.ce: ~~~ direct relatorceczat; · 

The ~41at1oa explanotlan uae:-ts that. tl'.1c me:11ator is a al-:elctal 

zoeaponae t~hicb precedes and ellcito the automx:ie re~ponae. J..s a re:l'ult 

ot revar:!U!.g the autonomic l't'!aponse, the d::elet41 re:;pon.se 1: pansitieal..l¥ 

zoe1ntorce4 an4 lo~arned. Thus 1t 1.t ~lle-.1 that a typieal ftes&t1vcl¥ 

•ccelera~e4 lenrning curve vcu14 4eV&lop tor tbe ekcle~l reapoase. · 1~ 

h d.to 1Jiplle4 that tha nria.b11.1ty lA tbe autonor.tic respoMc can be 

tul.ly upl&ia'!<l bT the dlo..nsea in the t'rcqu..'~cy of the Wide:-~ 1k2Ictel 

.. 
· ld t!le pNsent aperillent, 1t h propoce4 to set up an expllc:1t De41· 

•ti.cc •~aletal respoue vhich ellel~ a clrop 1ft g01lva.n!e :~kin rc:~htAAc:e, 

Md then rdntorc:e t!le eU.c!te4 ~utcr.-=!c l'e:':Jion'e. 

1t the mediation explanaUoft h correct, :tt •b~ b~ pou1ble to · 

4iscovezo -:.otb tbe ne@stiYe~ accelr.:-ated eun-et".ot the ckelet&l ruporu:e 

U4 to eXplain the variabili.t1 ot the elicitad autonomic rupoosc. I\ 

rr:a.y also bllit pGsG!ble to COIIIpuo tbese ttodi~11 ,1tll tto rtal.llt:J at t!:l~ 

arlier .tud1ea VheH aa autono!IU.c response \t'f\1 IPP•Uent.l,y dire::t.l,)-

. reinforc~. lt Ue lecmaing CW"Yeo '" very dldla:r. st. ~o\&ld •U£~u\ . . 

observed ·1n. the •arllel" vor'k. 

- - - ---· -··----
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n t. poniblA that. results hOCl t.bh It\&~ vS.ll cS.Ve Ul I<:IIM k1D4 

ot m04el ot operant leamin& ot aut.ooOidc: r .. poii.Ha u it. occurs lo 

atroaerul a1tuat1oa.. 

Metho4: 

Tbe -..t.~ vW be a t'air17 c.\1ract ext.endoll or ~~~etboliology ued 1la 

u.rller atudiu ---· - ---- - /c:i1J~ae ~· ter.ale volunteer a v:.U 'be 
. , 

used; tlais v1U permit. a naaonable eaapal'ieon wttb t.te .old c1clta. 1'otA 

experl.&eotd. an4 10 eootrol aubJect.s v1U be rwt, they '111U be 111Atehe4 

for t'Niqu.aq or ~B noocpec1t1c 4etlect1orw Cft t.he tirat c1q o~ tbe 

~erilllent an4 J'Oked. tor aehedlales of :reinforce:lllent for tbe rem1liC.er of 

the ~eriaen"t• 

Ia tho earlier- atu;iioa. 1t nG ob•erved that. very lar£• respinttoaa: 

oceune4 lQtenittentl.l' la· vhat V;al otherwise & very regular recplraU~Il 

nte. 'lbeae lclrse HlpU'&t.iOil• vere crtea foll.oved '-1 a GSa detuc:tioD. 

For ex~le, oa the lut. c1q ot the 1963 uperU:ent, the e~htttft autjectJ 

eQ!tte4 0 t.o"26 £1'011 1rr~ar1t.lea ot reap1~t.1oaa 4U71Dg the twent1 

mi~Nte •eadoD vit.b aa aversce ot 1 per subJect. tilese reap1nUoe~ . . . . 

OfieD eUciUil GSil d.cflectiOO.S• . \'U Rtl ttl ~k cl1c:1t.et10D VAried fr'CII 

" J.2'; tor OQO ot the IUbJf:CU ~0 100~ tor fQW" ot \lie 1\l'Djtsctl; tho Mdi&ll 

ws %7~. In tt~&t ~·c:r~n(; a cped.u. effort '-"01 ucle to a·.-o1C. l'eWorciAC 

retp1rat1on-tl1c1ted ct~ de~lec:t1o~. In ~te ~~car.~ ctu~, it 1u ;ro-

poce4 \hat. these crou 1n·ep!a:!.U.ea ef' tc:cp1I'CitlcQ be ut.U.hd u 

e.:det.al •edid.orcs &ncl thAt. t.he!t• a.uoc:iat~ · OOfC c1e1"ic.c:t1oas be ayne:a.t1• 

edl,v rdntorc:K.. 'I'nil: rcr:pon~o l•e• tb~~ oc:,antcce er bdr~ rth.tlve~ 
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tubtl.e u4 Do-t Snle<Uatel,y 41eeemible to U1t IUbJect. 

It 1a ·~USG••te4 tl'at U..e re.tpon•e• be ~::>nlt.ored 'by the experil:leater 

at. thla point. It 'WOUlcl pro'babl.7 be t.oo cqmpl1cllte4 to .. t up an 

auttr.~~at1e re1!\forc:or tor vbAt sh~li be a relatively l!l~rt, coota!a~ 

·~· 
Otherwlee, Metboe!olo£:f ,111 follow the earU~r atudies. All au'bjccta 

:1Ul 'be glvetf 2 days or adap~at1oa, ttve .S.C.y• ot re!ntorceoment (eonUngent 

01' ;roko4) and three .4.Ys of' eY.t1net1on. "Jfe v1U t'ol.lt¥ the poUey ot 

- · h&vtns \he .,.'bjecta alt. qUteUy t'o!< tventy·t1ve alnut~s 'before t4-:b da;r'a 

aeu1on of ~ey DlauteiJ. All c1r~ v1U be let'ee:led for ~teal 

pro'bleu 1Ul4 run 14 'bf!tveen lleftltl"..:al period•. The e:xz:-eriaeot aboo.al.4 

be con<Sucte4 iD a 10\U'ld·p·:-oor constant t.empenturo ~. 

Eclu1amentr 

: .. . ' . ..... 
l)o 1'011 t.h1n11. vo ean aet 4.h•eet tapbe ot i:1t cut~Nt ot aU tJu'ee 

vnr1oblea1 fc G52, all VI need is • ftequeney C~lnt··~plltuJe Ot the 

dc!'lec:tS.oM 4!-ou not aoe=, tQ b.r 1n:r-~rt .• n~. 'Ji,st. ahould sle;>llf.f t.be 

p~~al~~ t~o. Y.oweve~, Rlnuto bt ~tDUtc bc:~l rc:!#tu~e~ count' sr.ould 

'be obtained. Tbe f'a'!t. t.b~t. basal red:s\a:1~e sbU'U o'l~r f.ile t.·.tccty 

~nuto p~rlod .ay preseot ap•clal 'ltt1eu1t1•~· 0~ t~~ plethYs%osrs~b 

---~----------------------------------
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record, 1'4 me tv take ott b.eut. nat.e (14 tlten~ second 1Dtc~) an4 

amplitude (abo\lt once fNU'1 tven~ 18COnd.a). tne rup1:-at.ioa recor4 ~ 

be tlle JDOat cUt't1cuU to aute~D&t4t1 U our expe:ieace 14 recorcliDS by 

ban4 1~ arq Sr.c.Ur:a.tor. 1 have u,lo IBmPle" ot Ul the:Je, plus c fdrl:/ 

epec:L"'ie ~WM o.t how thq v~ count.eli by b&nd. · 

Once t.he da ~ ue 14 clis1 t4l. t'ona, ve 1f1.ll. oee<l 1n:i1 vidual cut~ VOUP 

simple ncm,UU~etric 1t&~iat1c:1 tor l~ at dirte.r~es. lt 14 q'J.it.e 

ele:uo f.Mt the- llll.joE" vui~ble vUl 0. an int.ra-1ncli"t1d.Wll change :rem 

a4aptoUoa (ciqa 1 ~-1 2) to enbetioa (days 9 ancl lO). It bAe beea 

sucsuted. to ae that ttlere h JOllie ·,q ot lool-..1J14 at clu3teH ot ..U 

thHe V"..riablu at onee u a •easU!'e or loamtne (Uot.el:1n:;'• ':).. Kawever, 

lt aeeu t.o 1110 that. It th11 ea.rl.J at&rJt! Of upcraer:.ine, the aut.o­

.at.1oa ot all tbeee tbin&l lboul4 be kep~ ~~~l•·-to le~ve roaa tor 

cba.aaea 1A proced.ve &n4 to •1r.ta.S. quite a 'bit ot tlexihUity in tbe 

1yat.es:i. \le are banclic:appec1 'by the tact. t.bU. 0111' ~elcel"''~ knovlec!ac ot 

oncoiac buill ntec and 1ncUv1d~ d!rt'eNace:a in OStl nonspc-::1t1cs, 
• 

pleteysr.l~~apll auplltll~es, t·tc. 1:1 atill .,u:Lte 1.1.:LlteJ. 

1. ~aal Rosittanco 

d!.y ona to t.cn 1n •.his ltin.l or ltU'-.1• ~u:su corat.roh ten&! to tllOii a 

-····-·-····•··---·------ ----=------------------
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relatively f>l'e&t~r 1.oereue thM the experiJ!Icntal subJect•. 

~b!!re aro aide 1ntliv1dua.l 41fr-:rcncu 1n 'tlual ret~btance. ln ~ 

196~ stud¥, I tCJUncl that U vai-1K trao 61.9 t.: (M'1, day 1) to 1."4.6 K 

(r.or, ~ 5). 

nen froG~ day one o£ the ~r1ll:ent to 41\y ten. Ue<lian reodl!le• tor 

each 4o.y ven···ullc:d aa esthetes of ea.:h subject's dally level. 

for GC:Ce 1:1didduals. .In \be l96J; •tu~, t.t lc11::t ~e :JUbject hnc! M 

increD.so ot ever· 200 r.: tron b~in."11n£ to encl ot' tha t~cnty r:dcute .. e:sioa 

on <!~<.!' 9 (CJ). Otber aubj~cto ton:! to r~:t quite stable rlthln c. c1e.,y'c 

In eonera.l, aub~octs w1tb l<r.,. bouJ. N~>i&ta~c:e pu-; out a ~..ich f%'c• 

quency ot Don.t!'edt'1cs, \lhile :aub.;fcc:ta t:1t.'loa higb balul reaict.occo pr0<1Uc:e 

f~ non.spe~ic:s. For 1nctanc:c, 1::1 tbc 19G4 atuey, o:'l6 subject (~C) h:ld 

vus over 6 ;c Di."Nte. l:\Otber .su\Jjec:t ttitb a higil 'Daul ru1st&l'\<:t 

(331 JC) bad a nonapec1tic ra~e c-r .It p~r n~ f!\1\e! . 

2. :lonspec:1!'1ca 

In -t.be 1964 •tu.d¥, experimental• tcllded to u1ntdn their 1n1Ud nte 

Of Donspec:~t1cs ~bile controll 4eelloe4. 

ln the 1961+ atuey, the loweJt r~~inc on dey 1 ltas .It per minute, t.h~ 

h.1Gb lfU over 6 per tl112utc. !lot..'l experf.la~nta.U anrl eontrol4 'how scec 
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cteellne ill rate over the ten dqs., so tbe ran&e em dey 10 11 .05 per 

IDi.auw to abOilt ' per lllit!l.lte. 

I 4o ~ bave ~current. data oo u:pUt.wle of ctC:le~..io»• ~~ 

ll!IQ.l.leat wo counted waa .It r. a.n4 the luc;e~t. waJS 50 K, 'but th':e were 
. . 

~;tioub~ l.arsu ones. Data traD th., 1962 stu~ aug:e~t.s th4t ahe 

tends to 1nereaaJe u 'bunl restawnc:e 1ner8&4es trc. tk¥ one to ~ ten; 

med.14•1 ~llt.C.do 1?erea.a~ a$ tr.1eh u th.re~ tws t!le dAiv• ot~.e acpll~'.i4o 

(conductance rea~s). 

3• Heart RAte 

In tbe 1964 atucfT, uperl.Mnt~ a,1Dta1ned t.'\el.Jo Wt1al level of 

hurt l'llt.e Ybile cout..rob s~e4 a IIDClll 'but cooahtent deel1oe. 

~aiD, u,en ve fair~ l.arse 1D41v1dud diftuuc... ID tho 1~ 

atucb-1 ~~ dgbteea eubJec:tl r&neo4 tr<a 61.8 to 10lf.7 wltll a at&D4a.r4 

deviatloo or 12.8. 

UbdeP aoa·atreuM Hl)eated trlili, the standard deviaUoa wit.h!Q 

e lncUv1~ 11 ab011t 6 b~t• ~r aln\1te. 'ftle JD&X1nlll Y1W~a individual 

... 
' 

• 
'lhis de.~ is purely 1WV.~ dt.i-3. On tte tirot dJJ.y ot tba !9$J• atu;Jy 

\"e t0Wl4 that. subJec:ta va.de4 trvr.. a !Ri:)iaaa e.m;lituja r~dinG to tvSc:e 

t.ba\ readin,z. OVe. .. t!lo teA da,y audou, controls te.r.~ed to 1nc:ree.ae 1A 

~litudc -.hUe expuilaente.la re:.L:il :rel..c~lvel.t ccns~~t.. Saaa aubJccu 

double1 the1l' u,litud~ ov-e:r- the toll {WJtJ, v!lilo at leaa·t ODIJ HubJect. 
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