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The eif ect ni reinfnrced uerhal rlesrriptiuÌlË Lrn k;er1-pre:::iiriq r¡te ',,^¡¡:r

rtudied in the cnnteict nf reinf rrrcement iur trre:_isinq un huth

tinndif f erenti¡l schedules ¡nd ::chedules LrpFu:jerl f-n ilie r¡erlr¡l

rJescription. Undergradu¡tes' ke¡1 preises prndured pr-rinl.s e;thunrleable

tnr lntterg tickets nn alternating schedules. Subject:: e:lpurienlred nnu rf
three monipulrtions. ln Experiment l, ofter schedulE Lrnrrtrtl tr¡d heeri

dernonstrated using n "mediurn rote" schedule Irrr e¡r-:h of twn response

kegs, subjects were slrrded niaximum pnint-s fnr chonsing une ni fjrie

verbal descriptions of "the best !vüU t_r earn pnirrts" L'ìn tfiui_ plrticulnr

lreg. Subjects experienced either: ia) maximum pnini-i ior verh¡l

descriptions of "press verg fast" for one keg ond "press r¡eru slowlg" fnr

the nther, with the schedule graduallg moved from mediurn tn oppose this

description, or (b) maximum schedule points for o verrl fnsf- rate on one

keg ond verg slow rate on the other with the maximum points for verbal

descriptions graduallg moved to nppose the schedule. Keg pressing rates

conformed to the octive schedule, not to the verlrrl perfrrrrnance

description. ln Experiment 2 subjects received moximum points for

verbal descriptions of "press very fast" for one keg and "trress ueru

slowì9" for the other. The nondifferential schedule for both kegs either

delivered the same point value or a rondomlg chosen vnlue regardlÊs:r 0i

pressing rote. torrespondence of pressing rnte tn verhrl desrriptinn \ryüS

trnnsient or obsent. ln Experiment 5 suhjects experienred initi¡l
c0rresF0ndence between verbol description and schedule inlloled

*brtr¡rt
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!
htl eitlixr i¡j tlie rhrupt iritrurjur-rf-ir-rll uT nn nppn=in¡tr srherlulË rrr ihi i-iiE

itif-rr-rrlur--:i-inti ni ¡ riurrdiiierunti¡ì suliedule inllnwed hg inf-rrrrlur-:i-iurr nf

thr uErpr-r:-iing srherlule. Ttie result:_i s¡t_1**6 that pressing rute snmet-irnes

ruriinrrne¡J to f_he rr[rpü:rinr1 iihedule ¡rid snmetirnes m¡int¡ined

L:'rrrÈtFrlrr¡utice wit-tr the rierh¡l rlercriptir-rn. \dhether r¡erh¿l cnntrnl wn¡-

ìnit tr mnint-tined tppenred ¡ function of the extent of cnntact with tlie

upp[:-iing cr_'ntirì!ÐÌìr_:r]. ln ndditinn, verhrl control under the

rir-rridif f ereril.l¡l r_rnntingencu r¡as enhanced over that- seen in ExperimÊnt- 2.

The precisu disr-:r'iminntive contrr_rì nf t_he scfiedules emploged mrg

õr-rur-rufit f r-rr dif f erences in t-he ler¡el of r¡erbal response-rate control

hetween T-he trresent ¡nrj past research.



'ierh¡l ¡nd tlnnverbal behtr¡inr coristitute tvr,n hrn¡d np*rarit

r-:l¡='..;e:-r whirli tttag be r-rf interest in onrl studg emplogirrg humiln 
=uhjer-:t-s.

¿tìttinuqh t-liese nperant [lrsses of hehruirr Êre often studierj

itid*petidentlg, suhst¡ntitl interrel¿tiunships mag exist betr,,Èen tlie t1,u.

Flr exnmple. nr¡ert nnnr¡erb¡l Fespûnses indicating "rememherirrg" ¡¡¡r1 he

medioted bt1 privnte nr nvert verbal behovinr i5kinner, 1969i. Receni.l., ¡
tiumher ¡i liurnan nperrnt studies have begun to direrilrl inuest-ignf-e the

r¿l¡tiunships bett/een verbal and nonverbrl behnvinr.

Alrcording to l--rtanio, l"latthevrs, and Shirnnff {lgB2), verbnl

behauior enters into reseorch on nonverbal human operant belr¡r¡inr in

several î¡üUS. First, nn experimenter mag obtain verbal reparts

follov¿ìng ün experimental manipulotion. Such verbol behavior rnng be

dependent 0rr Fri0r nonverbal responding, or it mag reflect enrlier nvert

0r couert verbal behavior upnn which nonverbal responding depended ie.g.,

Harzem, Lowe, &. Bagshow, 1978). Second, an experimenter msrj qjys

suhjects instructions regarding their nonverbal behavior rather than

estnblishing the behovinr through experimentnl contingencies. lt is well

knowrr thut- itistructed or rule-gnverned responding msu h¡ve dif f erent-

prnperties from its contingencg-esttblished counterpnrt. Rule-gnrlerrred

respunding müU Lre less serrsitive to chonges Ín assnciated cnntirigencies

thun ii cnnt-ingsncg-shrped behavior {Shimof f , fatanir. 8,. t{ntthews,

l9Eli, t-hEt is, the irifluence of instructions maU nut_weigh the iniluence

Ttix Eif erts aT \,rÉrb¡l Periormtnue

[r e s r-: ri p t_ i 0 n 5 Ll n [tl n n r¡ e rlr ¡ I L] p É rd n t Res p nn d i n q

I t_._L _t
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¡i the srireduled e:rperirÏrÊnlùÌ [Lrrr:]ÉqLtEtlLles. hre r:nn cnnclurJe, thereir-1Ì È,

tfi¡t ruiH-grtr/EÌ-nÊd re::Frutjdirig rrri he rnnriipul¡f-ed suuh tfiui- it js nut in

rntrip l el.e ¡cr-:lrd w i t h t- he trru gr¡nlmerj experi nrent¡l conti ngenci es,

rltliuurlfi. üi- nrrl-erJ hg h.luimuri. E¡rnn. und l.iopp ilghÉi, as cited hg

H¡rzem et ¡1. il'-l7tij, tliii; efirct will be v¡eakened if the rule flnd

e:lp*rimenf-¡l crtitinr:lencq lr* widelg discrepant.

Rule-gotlerrre'l rÈs['onrlinrtr is usuallg FrûtT]r_rted bg ensuring that

uerh¡l heh¡'+ior desr_:rihinrl the resFonse in questiün cûmes into the

repertnire of t-fie subject verhnl heh¡'¿inr describing the Fesponse

requirerrient c¡rr he *nqendered in two wngs: bg direct instruction

irule-gouernedi, or hg reinf nrcing rpprrri(imations to such a verbalization

icrrntingencg-gnuernedi. Ll¡tflnis, llatthews, ¡nd shimnff ( r g82i

investigated the diiferenti¡l effects on the nonverbrl performance itself
of these two methods for establishing o verbrl description of nonverbal

performrnce. ln their procedure college students' button presses

prnduced ptint-s th¡t ,rvere exchangeoble for moneu on olternating

variable-rotio (VRi nnd r¡arithle-intervol {Vl} schedules. The responses

'vrere performed rrn 5epflrflte butt-ons for each schedule. Every 3 min,

students cnmpleted lryrit_ten sentences rjescribing the wog to enrn points

nn e¡ch buttnn. when the desired sentence cnmpletion wos shaped bg

differentiallg owarding point-s for written descriptinns of high- and

low-r¡t-e pressing, pressing rates alwogs conformed to those behaviorrl

descriptions. This verbal cont-rol crccurred er/en r,,hen the description

wns in apposition tn ttie scheduled cont-ingencg ie.g., the suhject would
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DrË:-ì:-ì ËlLrï',lg nn t-lie vE::i:iieduìe-, whiiii pruriide= pr-ririt:r mr;<imuìlg fur

rtpid respotidin'1. y,,hen tfre rejrifnrr-red rJesrriptinn:;per:ified slow

rÈ5tr0rrdingi. I¡ihÈn ¡-tuderit-r \Á/er'r irirt-rurterJ tryfi¡t to n,rite in nrder trr

receit¡e traints iLll- rjetll-rinr-'E Lrumt'lEtilris t-he rel¡tir-rnship hetvreen verb¡l

¡nd ti¡tltterbul re:rputiditirl w¡'¡ rruri¡hì*. The perinrmlnre rlescription

sometimes cotttrollerj, w¡= sumetimes r-:r:rrt-rulled hr1, ¡nd was sometimes

inrJependent of the mni_ur hehnvinr.

llatthews, rl¡tania, nnd shimniî {1g8ri extended the shoping

aspect nf the ¡hut¡e prrurJi'lt'rr t'r.inue=tignte the effects on nonr¡erbal

retpnndirrg nf rnrrt-ingenrq rJerrriptinns ie.g., "ln nrder to receÍve a point I

must press until ¡ r¡ri¡Jnni riumber lia:+ heen renched"j, as opposed to the

perfnrrnance descriptinns used iri ttie prerrious studg (e.g., "ln order to

receive a point lmust press rnpidlg"). f,unsistent nith the errlier

finding of faton'ia et al. i1-qË2), the shaped verbal hehaviorwüs I more

importnnt determinant nf resprnse rate than Ïrere schedule differences,

0lthough this result wns not npplicnble to oll subjects. The foct that the

behovior of three oî the sererì subjects did not cûrrespond to the verbal

cnntingencg descriptions \ryflÊ ussumed to reflect deficits in the verbal

repertoires of these individu¡ls reloting to reinforcement schedules.

These def icits would, f nr example. inr¡olve r subject saging "the machine

works aftern randnm numberof presses" without going nn to sog "the

rnrrre nften rJnu pt-Êsir, the ninre pnint-s gou wiìl get".

flore recentlg, Hnges. Ertwnsteiri, Zetile, Ensenfnrh, nnd Korn

i l9Ë6i demonstrated t-he ef tecti?eness nf experimenter-rrerivered
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iti::f.rur_:t_iun:-; iri r¡lii.rniiirrrl re::[rnn:]È rrl_E:r nn ¡ mult_ipìe FR/tlRL s¡_tliedule.

lnst-ructir-llls dH';ril ihirig f.tie hest wur-1 tr-r e¡rri puiriÌ-s un these scheduìe:r

uLlntrrllled pressing rlte. even tr,hen the descritrtir_rti \ryfl:{ ÐpFliÊd

inuccurat-el_q Ì-r-r the:rrlieduler ij.e., $,tlen the DRL sLìhedule yÉEs irrstrur_:ted

ns "rnpid pu=lie:r" ¡nd l-lie FR t:l "ser¡er¡l iernnds hett,een pushes").

Hrges, Err-rwn:rteiri, Zet_t_le, et rì_ i lqñhi further demnnstrated that

remnv¡I ni the i n:rt-ructi r-rn:r resu l terl i n cnnti ngerrcg-sensi ti ve

perinrmance th¿t quicl-;l11 cnninrmed to the scherJules in operation.

The genet-a1 Lìrnrlusinn rrf i.he t¡trni¡ et nl. {19frz} tlrtthews et al.

{19fi5), and Hages. Ernr¡nstein. Zettle et rl. i1986) Füpers is that both

shaped nnd instructed r.rerhnl hehavior rflÌl exert even more powerful

control crver fl motnr FËsponse such as buttnn pressing thon do the actual

contingencies on thnt response. Tlris effect holds both when the verbal

resp0nses are performfrnce descriptions and when the verbal respnnses

are contingencu descriptions, provided, in the latter case, thot the

subject h¡s masl-ered n rlocnbularg of reinforcement schedules. ln short,

if the verbal descriptinrr and the scheduled contingencies are put in

0ppnsition, tlte subject's hehaviur will conform to the verbal description

rother thon to the schedule.

lmplicit in the ahnve orgument is the assumption thot the scheduled

cnntingencies tr,riu'ld harre rjif f erentiol crrntrol or¡er the motor response in

the absence ni the verbnl rlescription. ln the prerrious studies,

differenti¡1 rnntrnl wnuld be expected tn ncrur through a subject's

sensitivitrl to the incrense in reinf nrcernent associoted with nn .incrense
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itt re:-ipunie r¡t_* ün thÊ f¡=t r¡f_e 
=rlierJLli,: ti e., ïF ur FFj. Tlii:

sensitit'ilr1 vtr-ruìd resuli- iti mnre rapirl rei¡rnrirlit.ì¡l Lru ilie ,¡E r_ir FE

scltedule l-li¡ti uti the Vl r.rr t)EL srhedule. tjifferent-i¡i rnntrul Lrrl ttie

cnrrtingericieri ¡lnrie must he 'Jeniunstr¡ted iri r¡rrjer t¡ rne¡rijrigiullr¡

discuss the eiier-:t:: nf trìnring r¡erhui rle:rrripiir-iris in uppusitinri t-r_r tiie

scheduled cr_rntinrlÈnDieË. [.lnse :icrui-ing nf the l1¡tttiews ef- ni. i l!gF]
nnd fatania et rl. ilgÊ2) dat¡ reverl:r, hur,yer¡er. iliat_ tfie crntin,lÊnLries

emploged in these studies did not- rJiifereritiollg cnntrnl hehnvitr iri r_he

obsence ol accumpanging verh¡l descript-ions. trurinq periúdLì iYheri a

verbrl description hnd nnt get lreen successtullrl rhnperl, the reopnnse

rates $¿ere nearlg identicnl on the tr¡¡s srhedules. lt wnulrl lppear then,

that in the obsence ot ¡ verb¡l descriptirrn of n¡:nuerb¡l heh¡uinr, the VR

schedule did not promnte n higherrnte of respunding thnn the Vl

schedule, with the corrsequÈnce that these uuthors rannot cluim

successful opposition of a verbnl description to rng functionnllg

different experimental contingencies.

Similarlg, in Experiment I of Hages, Brownstein, Zet-ile, et al.

(1986), subjects receiving no specific instructions about how tn respond

on the schedules mode extensive contoct with nnlU one of the two tgpes

af programmed consequences; thot is, subjects earned pnints prinrarilg

0n either the DRL or the FR schedule, nnt on both. Response rates on the

two schedules reflected this cont¡ct, being similor and high frrr t-wn

subjects iconl-acting onlg the FR schedulei, similar anrj lor.r'fnr one

sutrject icant¡cting onlg t-he DRL schedulei, ¡nd dissimilar f nr ane
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suhjert iltipli r-rtl FE, lLlln/ Ll¡ LrF.jLj. Er¡en tli¡::rULrjE'tt wif_h rli:-=jmilnr

rÊ:ìFrün:ìE rûte$ r-rn t-lie tr¡u:rilredules e¡rried puilii:r primurilg r_rn nnlg nne

¡*chedule iFRi. Here trlain. ',n/hBn instrur:tinns ðrÈ ÈrrttrlrrUed tr_r olter

resp0nse rüte, it is uricert¡iri iinw Frr_rweriul the rr_rfiedule cnntrr_rl w¡rLlld

Lre in the absence oi tlie inst-ruItir_]n:ì iirirjee'J. ilie e,,,iden,lE:ìuggÊ:ìts

litf-le dif f erent'iol contrnl of respnn:re r¡te hg the .¡¡li¡1qËncies rlone).

Ûnlg nf ter FesForrse-rate irrstructioris brrrught ahnuf_ r_rc'rrtnct r-rith both

schedules {Experiment 2} u¡¡s diiierentinl scherjulB Lrrntrûl nf resprrnse

rate demonstrrted.

Difficulties in demonst-rnt-ing preci::e sr-:hedure rant-rnl of human

0pernnt responding üre riat restrict-ed tn these studies nr tn these

schedules. Seueral studies suggest intrnspecies v¡rirbilitg: some

humons have been demonstroted to respond nt ropirJ cnnsf-ant rates on

Fixed lntervnl (Fl) schedules withaut r post-reìnfrrcement pause (e.g.,

Leonder, Lippman, & fleger, lg6üi, while other humrns. like most

rnimols, emit lower resprnse rntes with post-reinfrrrcement pousing

that varies sgstematicallg with Fl values ie.g, weiner, lg69i. Further,

human responding hrs been showrr insensitive tn such schedule

differences ös Fl vs. FR {Weiner, lg7û} and to other chunging schedules

of reinforcement in a varietg of procedures (Ader& Tatum. lÇ61;

Hûrzem, Lowe, &. Eagshaw, lg7Ë; fiotthews. Shimof f , f atnnia, &

SngvCIlden,1977;Shimnff, catrni¡, & tlrtthervs, l,Jgr). ,4s in the ctses

previnuslg discussed, where verbal stimuli are expliciilg oppnsed to the

actir¿e srhedule, verbal st_imuli are of ten trrnprsed as the
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itt=eniilit¡ilq-prndur-:ing t¡¡ri¡hl= iri t-lii= rÉ:rÊñrlrh. Fur elrmple. f1¡t-tlruw=

et ¡1. il'-J77) rjemtrnst-rnterl inserrsitivitg tn Vl r¡s. VE sr:herlul*= tn¡heri

mitijmnì instruct'inns regording the experinient¡l t¡=fr !\¡ÊfE ernpluged,

Sliimnff et ¡1. {1'lÊli r-:n¡5¡¡*r sur-:h i-¡sk instrur-:tiLrn:r t-11 he iri¡t-runientnl

in producing schedule inrensit-iuii-¡1. flg uipw, hu+¡er¡er. is th¡1_ in

fl¡f.tliews et rl. ilg77i rnd in sever¡l of the preuinu:_rlg discus:red

rriatiipul¡tir-rns {f ¡tnr¡in et nl., lÐ82; Hnges, Erolnste'ir¡. Zet.tle, et- fl.|.

lSt6; tlnt-thews et al., l9t5i, poor discrimin¡tirE slrhB'luie cr-rnt-rnl is i-lie

mtrre plrsimnninus explnnntion fr-r¡ 1¡g demnristrnte¡J r¡erbul r-:r:riÌ.rr-rl ¡f
rerìtr0nse rate.

The present studg sought to further test the ¡ssertjnn that_ r¡erh¡l

descriptinns cön override schedule control. ln the preserit rlrse, hrryer¡er,

this test involved the use of speciallg designed scliedules rrylrlrse

rjiscriminative control 0f response rote wos clearlg demorrstrated in tfie

nhsence of verbol ruìes. The present procedures were similrr to tlrnse

emploged bg l'latthews et al. {1985} sove for alterations designed ta

increase the pnwer of the experiment¡l demonstrotinn.

First, and most importrntlg, the present studg sought to incre¡se

the discriminttive control nf the schedule conf-ingencies over thnt nf

past research and to dernnnstrate this corrtrol pritr tn ttie institutirrn of

verb¿l contrnl. Assuming the verb¡l contrnl demoristrated in prst

resenrctl to reflect poor discriminat-iue controi on t-he pnrt- r:f the

tchedules, tlte present, highlg discriminstive schedules t,ere expected in

generate ü crrrespnnding decrease in verbal contrn'|. The progrrrnmed
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Lrûtll-ingHlrr-ies un the r-uhjerf-5'tnntnr heh¡riirrr ¡w¡rrled t'nints rii¡l.iim¡ll¡l

I-nr respnnse rates lging rryittiiri s ËpÊr_:if ied ranrle. whiie trrr_ruidin!

prngressiuelg fewer pnints íur respcrn=e r¡trrs inr_:re¡singlg rJì:+=imilar

frnm thnt ronge. Thu:r, fnr exrrnple, twu 
=r-:heduìes 

cr-ruld be r-:reaterJ, rine

v¡hir_:h delirlers pnints maximallg fr_ìt- u r,snrle rrf high rHâtrünsE rntes and

delivers progressiuelg f ewer Fnint:r f r_rr lr_rwer resF'lnse rotes, ¡nd

another y¡hich delivers points maximnllg f r_rr slnw respûnse rrt-s5 while

delivering progressivelg feler points fnr higher respnnse rates. Pnints

\Á/ere provided nt a constant interr¡¡l ieveru s.s si for the respnnse rate

during the interr"al preceeding ench puirit deliverg. These snhedules hnd

the ¡dvantoge overthe schedules enrplr-rr1ed hg tlatthews et rl. ilÇt5i and

Hages, Erownstein, Zettle et ¡1. {l,gffhj r_rf heing easilrl ndjusted in ternrs

of sirnilnritg, both to eoch other rnd to the verb¡l descriptions theg

would opFrse. These adjustments were possible through chnnges in the

value of the maximollg point-awarded illaxPA) response-rate range for

eoch schedule. Eoseline meflsures were taken to demonstrnte hehaviorol

control bg the schedules in the ahsence of r¡erbaì performonce

descriptions. Thus, verbsl descriptinns $,ere superimposed on b¡selines

whose schedule-controlled terminal rotes had heen empiricalìg

demnnstrated.

Second, performance descriptions rrther than contingencg

descriptions Ïyere used, since theg require a less specialized r¡ocahulnrg

nnd have been found to be mrlre cnnsist_entlg related t-o mttor

performance illutthews et al., lgts5i. Third. uerl¡al response descriptions
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iÁ/Et Ë sl¡rid¡rdized hg prnviding suhjert-r wjt_h ¡ rfir¡ir:r umnrirl iirii
rHÊFulse :lpegd de::criptinns iverg slnwlrl, srnwrg, rnediuni. f n:rt. 1',j¡u

i¡sti. Thi:: ¡lluwed f nr preci:re qutntiiicntinn r-rf the dispnritU het-ween

f-he chr-rsen verh¡l deicriptinn ¡nd the l{axPA response-r¡t-e rnnge ¡s r¡ell

ns prnuiding u uarietg of verhal descriptinns. mL'ìrÊ nr ìess ¡rppusing tu

the ortitre schedule, thot couìd receive m¡xirnum pnints. Fuuri.ti. rierh,:l

descriptions were chnsen nfter ench keg presentrtion rntlier thnn, nr in

l1¡tthern,s et nl. {'1,1ff5}, ofter eoch twn-keg cgcle. This chnnrle prndur_rerJ

closer cnntiguitg between schedule experience and choice r_ri uerb¡l

rlesrripti nn.

Twu rlistittct experimentol prncedures were rpplied in Experimerrt

l, eaclr tn two subjects. As in the l"latthews et al. (lgBS) experimerrts,

resp0nses were mnde on eoch of two resp0nse kegs {the "n" and "k" kegs

of a computer kegpad) in olternsting cgcles. ln phoses requiring the

reinforcement of o verbal performance description, each subject

complet-ed n sentence stem describing "the best wag to enrn points on

keg H" following the opportunitg to earn points through presses on thrt
keg. A boseline of medium rate schedule-controlled responding wss

demnnstrsted for rll four subjects in the initial phase of both

procedures. fnllowed, for the two subjects in the second procedure. bg r
demonstr¡tion of schedule-cnntralled high- and low-rote respnnding.

Subsequentlg, the first procedure awarded mnximum points far a verhsl

description of "press verg frst" for one keg, and "press verg slowrg" frrr

the other, wtiile grnduallg chrnging the schedule contingencies to nppose
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tlieie'/Hrhñl desIri pti L]ns. The sB'_:r_rnd prnuerJure i n:_it i i_ut cd rn¡ll j r nurn

pnint Ë\¿1.Ðrds f or r¡erbul descriptinns ullrrestrL'rnrling tn ttie liìqh- ur
'lnw-rnle 

sr-:her]ules, then Changed the l'1nxPn r¡erh¡l desr_:rìFrî-itn f_D LlF'p[lÈ

the scherlule contingencies. lt t¡¡s expected tti¡t ['nf-h Frt ur-ìÊr]ure= r¡nuìrJ

rlemnnstrnte less verhal cnntrnl nf response rste thnri preriir:ur re:relrr-:h

hecause of increased discriminative schedule controi.

Sttbsequent to Experiment l, two additional experiments exanrined

uerhrl cnntral under conditions designed tn nlter the strengths of

discriminative verbal arrd schedule control. The General Ílethld ieit-inn

which fnllows refers to elements common to ¡ll three experirnents.

Specif ic procedures for each individu¡l experirnent- nre discussed

subsequentl g.

General f'lethod

Subj ects

Eleven female ond four male Universitg of tlonitoba undergroduates

between lt ond 35 genrs of age participated as subjects ES ün option in

satisfging lntroductorg Psgchologg course requirements. The subject

selection procedures parnllel those of tlotthews et al. {lgssi.
Ap_paratus

The studg was conducted in a 4 m X 4 m research rrrûrrr in the

Psgchologg building at the Universitg nf llanitoba. The F00m contnined a

desk for the experimental apparatus and a chair. Subjects seated in the

chair f aced the experimental apparotus, which crrrsisted of a tlacintr-rslr

Plus micrncnmputer {screen size: lg crn x lS cmi ¡nd a mndif ierj
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Í1¡¡--:itit¡ili lierlpurl. Twu ¡f thu lr:HqFürJ kerls ithe "r" ¡nrj ttie "k"i were

r:ìe¡rlu l¡helled ¡i tlie re=pnri::e [ieus using m¡sk:ing-tlpe squurEs wliir_:h

di=plrr-Jed tiie r-:r-rrre::FLrn'litig ìel-i-e1in ìarge print. Presses on these kegi

iuiiilled i.he requiremerits tf l-he schedule cr_rnt_ingencie¡-. The cnnrputer

itidir¡ted wlitrli ker-¡ vi':= upurutirrnai hg presenting a printed "u" ûl- "k",

DürrÊst'lndirig tn the nperatinnol keg,3 cm frnm the side of the screen

rie¡rest ttint keg ileit side for "r;" riqht side far "k") ond S cm from the

hntl¡¡¡ nf the srreerr. The computer wos progrümmed to present all

iri.':tructinns tn suhjects, tn r¿luul¡te the rate nf respnnses on each

irliedulu. tn recnrd suhiects'rrerb¡l descriptions. and tn dispense pnints

tft¡l- t¡ere l¡ter exchnngerhle for tickets in nn experimenter-run lntt-erg.

Directlg to the right of the computerscreen rt'ûs I set of printed

instructions CIn a crrdboard backing. For all groups, and during all

phases, these instructions duplicnted those presented on the computer

rnonitor prinr ta the experimental session.

tiener¡l Procedure

lnstruct-ions. ln the research r00m, each subject was seated facing

the conrputer and a set of instructions. The experimenter began the

initi¡l sessiLrn r¡ith the fnllowing instructions:

Evergthing thnt occurs in ttiis experiment is between rlou and the

coniputer. The computer will tell gnu errerut-hing Uou need tn kncw

¡hnut the experiment in the instructions which Uûu sre obnut trr

read. +s gou f,fln see, the first instructiçns are nlrendg nn the

sctEÊn. wlien gnu reach the bnt-tnm nf a page pre-qs nng keg ond
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iurt-her itirf ¡x¡1-1rrn= will nppenr. The cr-rrnt'uter will ¡lso t-ell rluu

lir-rw i.u herliti tli*::essiuri when guu have finisherl re¡ding the

irrii-ruct-iurir. Plense nntice th¡t the instructions flrE,:lst liiterJ trr
the 1r:ft ui ilie r-umFut-er SlìreËrì. lf gr_ru wnnt t-¡ ¡sçis1,y ¡nrl ni th*

inst-rurtiLrÌlË quu c¡n re¡d them t-here. The cnmpnter v¡ill tell rluu

wh*ri tfie ¡-essimr is L1r'rnplete. plense open the door when the

cnrnputer indicates thnt the session is ûver. Are there ang

questions? Please wait until I have left the rünm before gnu begin.

Tlte experimental instructiorìs y1¡ere similnr across grCIups und r¡ere

identical within grr'ups õrross phoses. The followirrg instructions

include all grnupi rnd all phases:

Purpose nf Studg: The purpose of the present studg is to inuestignt-e

how people le¡rn to perform tosks.

Experinierrtal r¡sk: \¡our task is t0 earn üs mrnu points fls urru [fln

during the experimental session.

Genernl lnstructions: During the experimentol session Uru cün eürn

Foint-s bg pressing the two kegs labelled "a'ond "k." Depending on

the rnte at which gou press the kegs, the computerwill odd a

certain numher nf points to gour point total rt regulnr intervals.

This point tntnl will be rlisploged at the tnp of the screen.

[nlg nne keg will he nvailrble forearning poÍnts of ¡ time.

\{hen fln "fl" õFrtresrs on the srreÊn Uûu cün errn points bg preesing

ttie keg nn t-he k;eghnnrd thnt is lrbelled with an "o." When a "k"

flppEflr:: Ûn the scresn uOu cfln enrn points bg pressing the ke¡1 ori the
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keUhu¡rd tli¡t j:-; i¡hr:llrd r¡if_li I "[,;." The rumput-er will ¡drl t,,rintrì

t'-r qr_rur pr_rint t¡_rt_¡l ut regui¡r interri¡ì::.

Tlie f trllrrvìng prrlgrnph w¡r irir-rlurJed nnlg in phnse:1 requiring fl

s gni-ente r-: r-r mp ì e i_ j n ri:

There i:ì il seüúrrd wng in rryhich uou cün earn points. After gnu

hrr¡e li¡d n cli¡nr-:e ta e¡rn pnints bg pressing 0ne of the kegs, ttre

cnmpui-er wilj n=k gnu t-¡ describe how gou shnuld press thnt keg to

receiue the tlr-rsî- pnints. There will be five possible wags described

nn the streÊn. irtu ure tn select one of the five possibilities. The

rnnrputer will rhnw gnu how münu points u0u eflrn for gour choice.

ïnu r:an Érnl ü rrlnximurn of 60 {lEû for'rcndom" subjects in

Experiment 2) puints for guur chnice.

The instructions cnnt-inued ns f ollnws for oll subjects:

Tnken Sustern: The totsl nunrber of points gou have earned

will be disploged at the top of the screen until the end of the

session, The pnints that uûu eõrn in this experiment will be

exchangerble fnr lotterg tickets at the end of the session. Each

tict<et costs 2irÛ points (6[rû fnr "random" subjects in Experiment

2). The mnre lotterg tickets ur'u cnn bug, tlre more likelg that gou

v¡ill be the winner nf the lotter¡1. Two tickets will he drawn each

\ryeek, with ¡ prize nf $3û nv,'¿rded for the first ticket droy¡n and a

prize af $2û fnr the second ticket. There are onlg n few other

penFle in f-hirr experiment so if gou ¡re all about- equal rt earnÍng

puints ¡1nu will h¡ue n goorJ ch¡rrce of winnirrg either the first or the
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priie. lî ¡1c'u du esper_rilllrl tl,ell, gnur r_rh¡nre¡- r-ri r-¡.iririiriq

wìll he imFrr-rued.

Tlre cr-rmputer rryill stnp automaticnllg wlien ttre ses::inn is

crrmplete. Wlien the session is complete the experiment-er will hrve

r.¡nu iill nut ¡ hrief que::tiorrnrire. lf gou cannot remernber

surrlething flbLrut the instructions, theg ore listed to the right nf the

rnmputer.

The next time gnu hit a keg the session will hegin.

The Iirst keg press fnllowing the instructions st¡rted the

experinretital sessitrn, during which points y,/ere ar¡ailnble to suhjects f nr

twn tgpes nf responses. First, schedule points were available for

t'rËsses to the "t" tnd "k" kegs of the conrputer kegpad. Second, in cert¡in
phtses, l'et-btl description points vrere available for completing sentence

stenrs describing the optimol keg-pressing rate.

Keu-pre.gsrng. The first keg press following the instructions

sttrted the experimentnl session. An "a'vt'ûs presented on the left side

0i the screen, nearest to the "a" keg. This stimulus was presented for I

min 6 s, during which time presses 0n the -o" keg eorned points.

Foìlnwing the expirntion of the "a" interrr¡r, the "k" stimulus wos

presented on the right side of the screen nearest the "k" keg for I min 6

r. during which time presses ûn the "k" keg enrned pointe. The "a" was

then presented ngain, heginning fl neï,2 min, l2 s cgcle in which erch

keu wns presenterl rlnce. Euch sessinn included r such cgcles. with the
"u" t<eg nlwngs presented first. for a total ses*ion time of apprnximntelg



'!5 iniri i4::. Fuiriti \Ä/Ët-E ¡,,^¡¡rrierj rlir*rl_l 5.I; f'_'r ¡ t_ut¡i uí l?
r: r-r tì s È Q u u t e rl i ri t * r,,i ¡ I r p e r [r. e u [' re s e ti t_ ¡ i_ i u ti.

E¡serJ un ttie tEFpr-rtì:rE r¡tes r-rLrt-¡irierl h¡1 ut-her rese¡rchers ¡nd pilr-rt

tl'nrk conduct*d htl ttri.-i r-Ê:ìEür-Dfier. ¡ 5-level rÊËFun:ìË dirtributi0n ryrs

ctlrulnted sucli thul- iperiiir-: respr-rrise-rnte rünrlÈ:_ì uuulrJ he reinf nrced.

Fcrr extrnpie, hased nri v¡ork hU fnt¡ni¡ et al. ilg'rt2j ¡nd flatthews et al.

ilgES) Ë FESt'0nSÈ rungË ui I l-15 respnnses FEr5.5 s jnterv¡l appeared

to be n "mediun" r¡te nf t':eg pressing fr_rr t-he tgpical undergraduote

student. Eased r-rn t-tieir m¡xjmum ¡-rh-r*rverl r¡te$ frnm ttiese articles of

¡hnut 35 retp'-rnseî pur 5.5:r ¡tid rr:nsìrlering thlt respnnding can reach o

minimum of I respr-rtlsg trer 5.5'q ¡nd still be considered "responding", the

iollowing crtegories r,â/HrÊ Hst_ühlished: "veru f ast"- >21 responses per

intervaì; "fast"- l6-2û resFûrrses per intervnl; "medium"- I l-15

respnnses per intervol; "slowlg"- 6- l 0 responsËs per interval; "veru

slowlg"- 1-5 responses per interval.

Token points r#ere estohlished for each nf the response-rote ranges

such that certain rates ïyere nwarded maximum points. These points,

which lrere exchangeable lnr lotterg tickets of the end of eoch session,

$/ere added to ane of two counters located 2.5 cm frorn the top of the

screen everu 5.5 s. 0ne counter, pnsitioned 4 cm from the left side of

the screen, yrES lnheled "Pnints fnr'a':." und kept track of all points

e¡rned nn keg "n." The ut-her counter, pnsit-inned 4 cm frr¡m the right side

nf the screBn, wns lobeled "Pn'intr fr_r¡'g'," and kept track of oll points

enrned on keg "k." Fr:r exarnple. fnr ¡ medium resp0nse rnte used in the

u erh¡l

t?
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fi¡¡:f- pliu::e r-ri E;ipeririient 1 f.he rrr-rinT- [rre¡ic¡Jr-r\yn fllr the iiç¡ ç¡l-grtr']riE.ï

\'YÐS !. 1.5.. 1. ! li:-if-ed irr:m "tjÈru i¡st" t-n "ueru r+lnr¡lU" reSpecti,*,elg. lri

ot-her'¡¡rrrd:+. dependinq Lrn ilie r¡te rrf rer-pundinq generlted hg the

suhjer-ri- durinrtr e¡rtt 5.5;i pÈt'irrd, the Fr'int-s receiverJ ¡t t-he end of th¡f-

5.5 s perind urried irnm 2 T-r-r 5 rlepending ún the runge intn n,hich

resp0n:ìe r¿te f eil. 11¡xirnum puirits i5j were delivered f or o rest,ünse

rrte thnt- iell iri the "medium" rürrgs. ln cnntrnst, the distribution of

pnint r¡alues designed tu generute veru fast responding wûs s, 4,J,2, I;
the rjist-rihutiori nf pnìnt rl¡lues deiigned to genernte fost respnnding \rrüs

4,5,3.2. l; t-lie distribut-iurl r--if poirit vnlues designed tn genernte slow

responding wfls 7,2,3,5,4; and the distrihution of pnint volues designed

to genernte uerg slnw respnnding \ryrs 1,2.J,4, s. The point values were

chosen such that, regardless of the tl¡xpA resprnse-rnte range, points

would decrense ar the respc'nse rnte fell further outside that range, nnd

such that the totol points avoilable would remain constant. ln phases

requiring nnndifferentiol reinfnrcement of responding the point vnlues

were mrde equnl flcross intervols {e.9., lJ, l j, 1f,, l j, lJ).

The exceptinrr¡l rüÊes lyere the rnndom subjects for whom these

procedures \r,ere not emplnged. lnstead, the computer owarded particular

pÛint volues with particular probnbilities irrespectiye of response rate.

Everg 5.5 s t-[re cnmFui-er ¡dded the nppropriate number of points to

individual traint courrters înr each keg, depending on the subject's *te of

respanding during i.hat ititeru¡l. Presses on the keg not coFrespûnding to

the sgrnhal on the screen tl¡d no progrürnmed consequences. A complete
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thçenre uf rE:ìtrLtnding durin'J ün Ín'l-*rri¡l ¡dded "û" 
trrrint-:-r tu ttie unutil-er.

Verb¡l descriFI1¡IE Durinq phasr:-+ requirinrl vurbul desrriptions nf

pressing rntes, ¡ setttence st*rn s,úE ['rktsented r-rn the cumpuf-er screen

fnllawing the cr-rmpleti¡rr ni e¡rh I rnjti. n s. ntt-iuntion af n keg. This

prOducerl 7 tterbul desr-rriptir-rn:r r-rf tlie her+t pressing rate fnr ench keg

during ü sessiDn. The sentenre sl-em ir-rllnn,ing the actir¡nt-ion of keg "a"

s¡id: "The hest wng t-o enrn troirits nn keg "r" is:". The sentence stem

following the ¡ctivatinn nf keg "k" s¡id: "The best wog to earn points on

keg "k" is:". Etch stem w¡s fnlìuwed hg iive chuices: "trrËss veru füst",

"press frst", "trress ¡t n medium r¡te", "pres= slLrì¡¡lLj", nnd "press verg

slowlg", numhered from I tn 5, respectivelg. The instruct-inn "Fress the

nurnber cûrrÉsprnding tu gour selectiori." Freceederl the stems. Frllowing

the selection of r numher either frort the numerical row at the top of the

kegpad or from the c¡lculator-si¡1le hlock at the side of the kegpad, the

computer disploged "You received H points out of a possible H points for

thot response." The computer then instructed the subject to press önU

keg to continue the sessian. That press initiated the next keg-pressing

segment of the sessinn and added the points for the verhtl description to

the appropriote keg counter.

Poirrts \,,¡er-Ê designnt-ed f or earh verhrl descriptian such thot 0

selected rlerbal descriptian rq,ould earn the maximum number of points.

For the present pflper, the pnint- u¡luer ucf,ûmpðrrging the verbal

rlescriptinns will he listed frorn "pr-Ês:: uerg fnst" tn "press ïerU slowlg,"

respectivelrl. Thus , a 12.24,36,4Ë. bû '''erbnl descriptinn distribution
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m¡xim¡jlU reini¡rrE'" ú ¡Je::ilipl-ìuti ui "pres:; i¡ErU 5lu\t,lq." Pnitlt:l for

t/Èrbül rlesrriptirrnr \ryÊr È u=u¡ìlu chr-r::sti t-n equ¡lize the nunrher of pnints

pntentinlltl nlnii¡hle iur rrr-u¡l k:e11 pre:-ising nnd ir-rr uerhnl desrriptions

rrf ke¡1 t'resiring ie:rcepf-iüÌls ür-É d'iscussed under the specif ic prnredures).

This in'u'trìved multipìging tlie sclierJule pnints nv¡il¡hle hg 12 to

cnlculate verh¡l descrjpl-inri pnints, since verhnl description pnints were

enrned nnre pÊr lieg present-ution, while schedule points were earned l2

times per keg presentrtian.

At ttie end uf ¡ sessiLrn the experinrenter administered a hrief, pen

and prper, pnst-sessiurr questiLrnnüirE designed to nssess subjects'

verhalizatinns of their wit-hin-sessinn pnirrt enrning strategies {see

Appendix A). ln rdditinn, nt the end of the studg the experimenter

odministered ¡ perr anrl püper, pust-studg questionnaire (see Appendix E).

Stsbilitg criteria. Trryo stabilitg criteria were emploged in the

present studg. First, the percentoge of 5.5 s intervrl response rates

within the lloxPA rõrrge iPWR, for Percentage Within Rrnge) had to equal

or exceed 9ûff for both kegs in three consecutive sessions. Second, in

phnses requiring r uerbol descriptinn, uerhal description vtlues had to

equal or exneed 25 for each keg 'in the $flme three sessions. The verbal

response choices \ryere cnnverted to point vnlues ronging from 0 to 4

depending on how clnse the chnicB \Á/üs to the llaxPA uerbnl description,

fur n mnximurn of 2fr pnssible pnints e¡rnnble nn erch keg in each

sessi orr.
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Subjects. Tliree fem¡le studeni-¡- ¡nd nrie m¡ie :;turjeni_ riEr?Ëd üã

partiriponts in Experirnent l.

Design. ln Experiment I twn subjectr iSutrjert:r I ¡ri,j ij urErE

required tn respnnd on n schedule ithe s¡me iur hrrth tre¡1si thnt ¡n,nrrjerj

mrximum prints fcrr ¡ rnedium reSFLrnsB rrt-e issg prnrerjure for ¡
description of the prrrgrsmmed cnntingenciesi. Fuìlrrwinrl the

maintenrnce of r stahle r¡te nf respnnding on br_rili t<egs. u r¡erh¡l

descri pti on conti ngenf,U wõs i ntruducerj r¡here iuhj ert_i recei r¡erj

mnximum points Tor respondirrg "pres_s ver!| îs:ri-" iri respunse tn t-he

sentence stem referring tn the keg mrrkerJ [rg 1"k", ¡nrj rereived

mrximum points for respunding "press veru slowìg" in completing the

sentence referring tn the keg morked bg on "n". s/hen n st¡hle r¡te of

responding for both keg-pressing and verbal description was achieved in

this second condition, the densitg of reinf orcement nssocioted with
different respOnse rates wns nltered gradunllg such that verg fnst 6tes
of responding received the most points on keg "¡" {¡ssnciated r¡¡ith the

verbal descripti0n "press verg slowlg") and verg slor*l rotes nf respanding

received the most points on keg "k" (ossocinted with the verbal

description "press verg fast").

Twn other subjects {Subjects f, ¡nd 4} were required tn respond on n

schedule which awrrded maximum points for ¡ nredium response rnte.

0nce o strble rnte of responding wss achieved nn both kegs the

[rperimerit 1

l¡-.-L -t1j tii uü I

!1
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cr-rnl-itirlenries v¡ere =udderilr¡ rfir:tirlerJ :1ur_th ili¡t f_he "¡" t;eg prr_ru.irlerj

rnnxirrium pnints fur r¡eru iìlul,,r¡tei ui rxspnndirig whiln the "k.,ke¡1

Frrrl\¡jded rri¡;<imurn pninl-: i¡r rierrl I¡St r¡ter uf rÈ:rt,Lln,J.¡n,1. i{hen ¡
stnhle r¡te r-rî re:¡pundin'l wú5 ¡r-:f rierierJ uri i-liu:-ie :-lrfie¡luìe= r¡erh¡l

perillrmünr-:e deir-:ritrtinti:r oppnsinrl tlie urtu¡l srherjules in nperrtion

\ryÊre ititrorJur-:ed graduallg. Ttie tv¡r_r difierent prncedureË \^¡ere emploged

to exnmine dif f ererrti¡l ef f er:f_s ui grnrluullg intrndulring rtrpLlsing verbnl

descri pti ons 0r grndual 1 g i ntrnrlur:i nq oppr-r:-ri ng cnnti n genci es.

Procedure

The f irst experiment r_:nnttined two disi-inct prncerlnres, eflch

invnlving rnultiple phnses. Subjer-rts I and Z experiericed a Z,S, j,S,z
schedule of reinforcement inr hnth Ì esFrnse kegs at the outset of the

studg. The purpose of this manipulrti0n \ryfls tn establish keg pressing ot

o medium rtte ios defined enrlieri. When the PWR stahilitg criterion was

reached, point awords for sentence stem completion lyere interposed

between keg pressing segmentc. The pnint distribution for "r"

descriptors ï/fls 12,24,36,48,60. The pnint distributinn for "k"

descriptors y',Es 6û,48, J6,24, 12. Thus, frrkeg "a." descriptors of
"press verg slowlg" received moximum points while fnr keg "k,"

descriptors nf "press verg fast" received maximum points. The prior

schedule rf reinforcement wns rnointoined to mnximallg reiniorce r
medium rote on hoth kegs. \'vhen stnbilitrl criterin for hrlth pWR ¡nd far
t¡erhal descriptions rïere reached, t-he cnnt-ingencies ûn resFrrnse rate

were chnnged gradunllg to nppose the ljtxpA uerb¡l de:rcriptinn. Errth
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:-¡t¡hilit-q r-:rit-eri¡ tryere required irrr hutli ir.*ui Frinr l-u e¡r-rii.;:rfirrjuìe

r-:hnnge. tlrrntingenries rn keg "a" yrerÊ chonrlerl first tr_r 4. s, f., ?. 1.,

maxim¡llg reinforcing r fast- ¡¡1s, ¡rid theri tu 5.4. ¡. t;,. l. m¡:l.inrnllg

reitifnrcittg ú 1¡'erU ftst rote. fnntingencies 0n keg "t<" \ÀiÈrr-. ¡fi¡rlrlerJ iirrit
trl l, ?,3,5,4, mnximallrl reinforcing a slnw Ì81_e. ¡nd theri trr 1.2, j,4.
5, m¡ximollg reinfrrrcing r verU slnw r¡te. The pr_rints f nr r¡er[¡¡l

descriptinns rem¡ined unch¡nged ttrrougliout iliese phrses.

Subjects 3 rnd 4 experienced s z, J, s. s, z irnediunl r¡tei sr_:hsrjuls

oi reinfr-rrcernent for both reþpLrnse kegs nt tfie uutset of ihe irt_udll.

Fnlloling the achievement nf the p\{R crÍterion fr_rr Lrnth [ieq:+, the

response-rute contingencies were changerJ lo 1,2,j,4, r ir_rr lreu "¡",

tnoximallg awardirrg points fora verg slow rfrte, and t-n F,4, J, l. I fnr
keg "k", mnximallg awording points fara verg fnst rnte. Fr_rllnwing the

ochievement of the PWR criterinn for both kegs, verb¡l desrription pnint

distributions of 12,24, J6, 48,6û; lZ,24, J6, 60, 4g;14, J6, 6û, 56,14;
48, 6t, 3ã,24, l2; and 60, 4ff, s6,24, l2 were nppried successivelg to

keg "n," while verbal description point distributions of ñû,4g, ];6,24,
12; 48,6ü, 36, 24, l2;24,36, 6û, 36, t4; lZ, 24, J6, 6û, 4fi; 12,24,J6,
48, 6û l¡/ere opplied successivelg to keg "k'. The respon=e-rnte

contingencies remained unchangerl for the twn kegs. Thus, the tlaxFA

verbnl description forkegs "o'and "k" w¡s grnduallg mnred irr_rm ¡
descriptor corresponding with, tn one opposed to. the f{axpA pressing

rate. The nchievement of st¡bilit-g criterin f nr pr/E ¡n¡J r¡erhnl

description was required fnr both keUs prinr i_o nrrr,+ement to the next



!,Ierh¡l

:4
puir r-ri Frr'int diitrihut-ir-rnr-. Üun::equerrtlq. rhift:-; in puirit rJi¡trihut_ir_rn

r-rrtr-lut-t-Éd simuIttner_ruslU un tlie twr_r respr_rn:rÊ [r:EqË.

Resul ts

The depenrJerrt- tne¡surÊs werÊ: i¡i i-he ftleün :iÊtsirrnll ruspnnse rot_e

per 5.5 s feerJbnck interr¡tl fLrr kHUS "a" ¡nd "1..." ihj tire perrentage r_rt E.F

:: ini-ervals in which the respnnse rote tell wittiiri ilie t1¡xpA rflnge ipþJR,

for Percentage Within Range), and iri tne nurnher r_rf pr_rirri-s s-.,.ì*d for
tlertrnl descripti0ns 0n ttegs "n" and "k." The riurnhBt r-rf points for verh¡l

descriptions were calculnted hg sumrning tlie ? respnnries t,Êr sessinn

describing each keg using the fullowing fnrmul¡: The pnint values lz,
24,36,48, 6û for verbal descriptiotìs rnrresplrrd t-o r;t, l,I, J, 4 points,

respectivelg. fonsequenilg, the nurnber of pnints e¡rned for sentence

cnmpletions descrihing o given keg during ong session rrnges from û, for
descriptions opposing the tloxpA description, to 28. fnr descriptions

consistentlg matching the tloxpA description. ln eoch Figure, mefln

sessional re$ponse rate is indicrted bg open {keg "r"i and filled (keg..k"}

points. PWR volues tre indÍcated bg numbers without parentheses; verbal

description points nre indicsted bg numhers v,,ithin prrentheses. All

numbers referring to keg "r" öre in plain tupe; all riumbers referring ta
keg "k" are italicized.

Figure I shnws the menn sessional rHsFonse rate, pwR values, rnd

the tntal r¡erbal descriptinn points fnr kegs "n" nrid "k" ¡crrr:is sessions

ior Subject 1. ln terms of keg pressing rnntingencies, the first 4
sessions nf Figure 1 show session¡ì meüns fallinrl w.ithin the fftxpA
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!ierh¡ l

:n
rH:itrûtlËÊ-t-ll-r ¡¡¡q¡ ilt tn l5 rer,*ponsËs¡¡irrt-s¡ir¡¡i ¡ri'J criteriuri p,¡iE

ii¡lues nfter Sessiun 1. All rne¡rr se=sinnuì re::pr_rnse r¿t*= rern¡.inerl

within t-he 11¡xPA rûngËs, despite shifts in thnse rflnges in:ìe:rr-.iun:: ll
i I ¡-tü f ur treu "r"; h- lú f rrr keg "k"i ¡nd l6 i>z l f nr keg "d"; 1-5 f ar lierl
"tr"i PþiR u¡luHs were consistentlg nhove criterir-rn, l^¡ith the exceptir_rn

rrf Sessinrr-e 1,5, 12, and 16, the first sessions oî new phnses.

Discrimin¡tive nnd differentiaì schedule controì nf response rute w¡s

clenrìg rlemonstrated. ln terms of verbsl descriptions, sessions S

thrnugh 2l shnw the l"ltxPA verbtl description of "press uerll slrllg" fnr
keg "n," nnd "press r¡erg fnst" for keg "k" to be cnnsirtenilg cfiosen br1

Session 7, rnd t¡ remain so for the durrtion of t_tte experiment, snue for
Sessiorr l2 for keg "4.' [hoice of verbol descriptinn had no effect- ori keg

pressing rnte. Despite lrck of correspondence betrn¡een verbal

desrription ond schedule contingencg beginning in session 5, pressing

r¡tes conformed to the active schedule in oll sessions.

Figure 2 shows the sessional dependent meosures drta fnr Subject

2- The first 4 sessions of Figure 2 show sessional meflns folling within
the f"lnxPA resFonse-rate range { I I to ls responses/interuali and

criterion PWR values after Session l. All mern sessional respûnse rotes

remnined within the l"lnxPA rsnges. PWR values tnnk ser¡eral sessions to

reach criterion after the first pressing rote contingenrg shift {sessions

1 l-16), but quicklg reached criterion foìrnwing the second shift

{Sessinns 17-211. As with Subject 1, clear schedule cnntrol of respon=e

rnte w¡s demonstrated- ln terms of verbol descriptinns, sess.inns 5
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\,r el-[r¡ ]

rti
l-hruugh !l sfir-rw i.he HIxPA r¡erh¡l rJe::r:riplir-iri nf "prrr:;i riEí-q ïl¡1¡1r1" fur
keg "n," Ðn'J "t'ress verg fust" fr-rr keg "ti" tn be r-:,-rrisi:ltenrlrq cliuieri hg

Sessinn ñ, ¡n¡J remain S0 f0r the durrtinn nf ttie experimeril-,:ìüïÊ tr_rr

Sessirrri 1l lnr k:eg "n." ¡¡rs dernonstr¡terj hr1 Eubjer_:i_ l, ilie rl¡t¡ iur
Suhiect 2 shorry r¡erhal descriptinn to haue nn effect on i<eg trre:rsirrrl r¡te.
Pressittg rates confnrmed to the active sherlule regrrdless nf ¡ie rerb¡i
descriptirrn chosen.

Figure 3 shows the sessional dependent meflsurÊs dota frrr Subjert

5- The first 4sessions nf Figure 3 show sessional rnetns fnlìing withiri
the l1¡xPA respünse-rate rrnge {r r to ls responses¡intervnl} ¡nd

criterinn Pþ/R values after sessinn l. sessions s thrnugh zÊ sliuw

sessinnnl meüns faìling within the flnxpA restrûnse-rate range r_rf l-S for
keg -a,' ¡nd >2 1 for keg "k," except for the keg "n" value in sessinrr F

Y¡hich slightlg exceeded that rtnge. Pt¡t'R values y,/ere consisten¡g rtrorle

criterion. with the exception of session s. As in subjects I and 2, clear

schedule control of response rnte wrs demonstrnted. sentence

completion tasks $'ere introduced in Session ll. The llaxpA verbol

description for keg "a" wos changed gradunìlg from "press verg slowlg..

through to "press verg fast," while the flaxFA verbal description forkeg
"k" was changed gruduallg from "press verg fast" to'press verg slollg.'.
with phase shifts in sessions 14, 17,21, and 2s. The flaxpA verhal

rEsponse was c0nsistentlg chosen, except in the first sessinn fallnwing

a shift, and in session 221ror keg'k." verbol description had nn effect on

t<eg pressing rate, despite chnsen descriptions which incrensinglg

npposed the ¡ctir¡e schedule.
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FirlurË 4 :-;liuw: the ies¡*ir_rnul dependerit measurËs dËtú f nr Subjer_rt

4. The iir=i- r::ei;Ëir-rn::: ui Figure 4 =hnw:ìHssirnül meEns frlling out::irle

i-he lluxPA rEipr_rrrsu-rate rurige il I t-ri lF respnnses/intervoli wif_h

uürrEsFrünrJitirlltl lr-iir'r PwF r¡¡luer. ltlrrt until 5es::ion 6 ¡re both sessinnnl

mÊurls v¡if-hin T-tie 11¡¡:PA rùnges ¡nd P\^/R r¡¡lues at criteriurn. Sessions
g-lh rihun':ìessiunnì me¡ns for keg "k" frlling quicklg within the l1¡xpA

rÈsFrr'ÌlsÐ-rute rrrirle of ;21 responses/interurl and the rapid

Biìtüblishment rrî criterir_rn p\{R's. Heg 
.'a,' sessional meüns remain rhrrrTs

ttie nptimll rrnge nf l-5 rÊsFr'r15e$/interv¡l until Session lS wlien p\rrR

r¡nlues re¡cli rriteriun. As in subjects l-J, clear schedule contral of

resplnse r¡te w¡s dernr_rnstrnted. Verbol desciptions \yere introduced in

Sessinn 18. The tlaxpA rrerhal description forkeg "a" wûs mnved fram
"press t¡eru slowlg" t_lirough to "press veru fast," while the llaxpA verbrl

description for keg "k" wES mor/ed from "press verg fost' to -press verg

slowlu," \ryith phase shifts in sessions 21, zs,2g,ond jJ. The l{nxpA

verbal responsÐ wns consistenilg chosen, except in the first session

following n shift, nnd in session 24for keg "k." As shown bg subject J,

the dat¿ for Subject 4 show verbal descriptinn to hove no effect on

pressing rrt-e, despite llaxpA descriptions which incrensinglg opposed

ttie ¡ctive sctiedule.

Discussion

The me¡ri sessionnl respnnse rate nnd pHR datn nf Experiment I

cìenrlrl stro\ry th¡t ilie schedules used in the preserrt studg exert
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ll
di::r-:rimiri¡l.iri* rr:ntrul úri Er .rÉ:ìtrnn=r r¡te. unlik:e in Fú:ìt rÊseürr_:h

iHl¡1e'--. Errrwnstein, Zetile. et rì., lgËË; [1¡tthen'i et ¡1., l!ürj. i-he

preretif r-turJ! maf<es tliis rlemnristrntinn nf scherlule cgitrnl hef nre

rdditirl the rierh¡l ¡Jsi'_:riptir_rri t¡sk. Tlrus, in the present r*senrch.

reirliurr-'ed rierh¡l deir-:ritrtiL'ì¡:ì t¡eFB SUperimpOSerl nn ef f ect-iVelg

rJi srri min¡tiire rnrl differenti ¡l schedule cantingenci es, mrking

r+ t ¿ t e m en t s a [¡ o u t " opp nsi t i r_rr] 
" mer n i n g f u I .

Experirnent I clearlg indicates that the contingencies on verbal

rlesr-:riptinns ihenceforth reiered to as 'verbal contral"i nnd on keu

pr Ërrsing ihenceinrth reîered ta os "schedule control.,) controlled their
respertive cltsses of behnvior withnut mutual interference. pressing

rnterr l:Lìtlf0rftied tn the schedule requirements regardless of the subject-'s

verb¡l descriptions of how to perform to earn the most points.

Simiì¡rlg, lloxPA verbnl descriptions were chosen regardless of their
flcrurúf,U in describing the scheduìe requirements. These effects ryere

observed regardless of whether extreme verbal descriptions vrere

estsblished first, with schedule requirements gradurllg chonging in

opporition, nr whether the schedule requirements were first made

extreme, with verbal descriptions grodunllg changing in opposit.ion.

These results contr¡st with those af Catania et nl. (lg82i, f1¡tthews et

öl.itgt5i, and Hrges, Erownstein, Zetile et al. (.lgff6) in which pressing

rnt-s \^¡6= demanstrated to crrrrespnnd to the verbal description nr

ìn=truction, regnrdless of the progrommed schedule for keg-pressing

behavirrr. As expect-ed, evidence for verbal control ouer pressirrg rut_e in



!,rerh¡l

jj
tliu prn=ini- rLr:rEûr-Lìh 1vúS uuu*¡iÍ:;t_ent-. prr:sttmlhlrl rJue to t_¡g puwerfu.l

discrirriin¡ti 'lÊ r-rr-rnl-rcri ui the ir_:herl¡ies emplnged. There tre twn mnjnr

rEfliìûll:ì fur tlie uppurent r;lrenqtli rrf dÍscrimin¡tir¡e cnntrnl of resporrse

rrte h¡-¡ the rrherluie in i_he preient rerrenrcfi.

First. her-:ause uf tlie desigri of the snhedule, with points fnr
schedule perirrmarrce during un .intervol coming in evaluotable units,

=ubject-s 
rûÍl Bû:ìilg identiig perf nrmönces that dn not correspond to

schedule contingencie::. sjnce it is e¡silg discriminahle to subjects

wlteti their perfr-rrmnnce h¡s f¡llen outside the l"laxPA rsnge this tgpe of

reinf orr-:etnent schedule wnuld tend to increrse discriminotive control bg

the schedule. Sucli r1iscrirninative control Ëppeûrs to hnve been lackinq

in pnst resenrch.

second, n hÍstorg rrl cnntingencu cnntrol of pressing rote is

estatrlished in bnih procedures befnre points are provided for verbal

performrnce descriptions. This historg of schedule control would serve

to incre¡se discrintinntiue controì of response rate bg the schedule. The

past researchers mentioned above did not undertake to establish

schedule cnntrnl prinr trr instituting verbol control, both cnntingencies

being implenrented simult_nnenuslU.

As noted hg Knuinrati et- al. i1966), as cited bg Hrrzem et nl. {lg78i,
rules wrll exert less cnntrol v¡hen the rule ond schedule are widelg

discrepunt. As ü rtnsÊquence of the precise discrimin¡tive schedule

cnnf-rnl estahìished at- widelg diifering response-rate ranges, and the

uerh¡l desrriptnrs emplorled in the present studg, the verbal descriptinn



,ierh¡l

l4
¡tid srlierJLri* ¡r¡jrif-id heh¡r¡inr in wirlelg d.i:rIrHt,flrrt,jirer_:tirrÌìir. Jfis

['reient 
=t-ur1g 

mtg hrrre inrrnlred I larger rJiscrepnnrg betr,,een uerhnl

descripti¡ti ¡rirJ scliedule than \Â/üs- sÈell in pnst rese¡rch. Agnin. this
*iier-:i is nti-rihut¡hìe tn t-tie prer_:ise discriminative contrnl 0f t-lie

::rherju le.

ln surrmoru. Extreriment I demonstrnted conditions under whictr
t¡erbai de::cripf-ìnns nf resp¡nsÊ r¡te do not control respnnse rate in the

pl-Ê-:^erìf,P oi oppnsing schedules. These datn differ from previous results

iü¡t¡ni¡ et ¿1.. lgE?; Hager^, Erownstein, Zetile, et Ë1., lgg6; l"lntthey¡s

et nl., I lE5i deninnitrating verbsl control of response rote. The rel¡tiue
t¡erhai nnd schedule control monifested presumrblg depends on the

discriniinatir.¡e cr_rntrnl of verbal description and schedule, with the

lotter control incrersed in the present research through prior

contingenc_U exposure and the nnture of the schedule.

Experiment 2 w¡s designed to decrease the level nf discriminative

carrtrul bg the schedule to allow discriminntive control bg the verbal

description to nppeor. First, this procedure eliminated the histnrg of

schedule cont-rol ot/Er Fres=ing rate prior to the introduction of r¡erbol

perfnrnrnnce descriptions. To accompìish this end, subjects t,.i,ere given

the oppartunitg tn mnke r¡erbal descriptions from the outset ol the

experiment. Second. Experiment z sought to eliminrte the obvious

chrnges in pnints enrner1 corresponding to chnnges in respnnse rnte, thus

decreasing the chances that schedule cnntact would prerrent

rJiçcrimin¡tir¡e control bg the verb¡l descriptinn.



ïerh¡l

i5
Twu rli=f-itir:l- mettir-rdl t^¡ei-e inr¡ertirlüi-Erl, Tfir: iir:¡l mrilinrl uterj ¡

:liherjule rri reirrf nrr:emerii- wiii'-rli ¡r^¡¡rrjed the iilr-rrH numher r_ri

k:eg-pressitig pr-ririt-t rerlurr]le:+s ui preriirirl r¡i_e iprnrriderl ¡t least nne

rESp0u'åÈ ûr-:tU¡¡s6 iri tiie inierr¡¡lJ. Arr i¡i E:ip*rimenl_ 1. rierh¡l

descriptiuns \{¡Et p 
=filped hr1 the [rr_r'int_:¡ prr_rrrirjerJ f nr Êur_th ¡[¡¡iç,1.

The secLrnd methr-rd 'r¡¡n:: rlesÍgned t¡ uriti¡ip¡1* two pnsSible

tryenl<nesses ni the fir:¡t metfiud. with respeci- t-o estnhlishing vertinl

contrrl over keg pressing rate. Fir:+t-. the -recnnrj methrrrj used n schedule

ol reininrcemerrt n,liicfi rw¡rded ¡ r¡ri¡Jr_rrnlrl d*terrninerl point v¡lue

regardless nf pre::si¡¡r1 ratu iprnrridrd, ¡rt¡iri, lhat_ >ii respunses nccurred

in the intervali. lt wts thought thot tlie n¡ndiîierent-inl contingencg

operntive in the f irst prrrcedure migtit he i-rn ensilg tJetectable

considering thot the snrne point value wnuld he rdded to the point

cOunter following each inl.s¡r¡¡¡ in whicl-r ü t-Éstrûrlse nccurred. Second,

verbal descriptions \ryere "instructed", r¡ther thon shaped, bg including in

the preexperirnent¡l inst-ructiorrs r strerif icrtinn ¡f the point vnlues

associnted with eoch verLral chnice. This wruld incrense the chances

thot the desired verb¡l description would be established ofter onlg a

minimum of schedule exposure.

lhesitated to emplog instructions hecnuse of fatonin et al.'s tlggzl
demonst-ration thnt irrstructions mng be mûre r¡ori¡ble in their ef f ects

t-h¡n Shnped r¡erbal responses, hf,r\*i er/Êr, ttre present instructiOns \¡,,ere

müre similar t-o shaping in twr: wng=. Firit-, i_he t,resent "instructinns.'

specified the crnsequences for uerb¡ì r espnnses rnther th¡n



Verh¡l

3h

direr:tlt¡ rrperif rlirig tlie rHl¡tlr_rriiliip hetv¡erti FEsprirrsE rüi-¡ ¡¡¡ scherJuìe

pr-rints. iecr-rnd. trnrtit-i \Â,¿Ère ¡w¡rrled irrr rierb¡l desrriptir_rns. The
"in:rtrurtinnr" enrplnrled iri tiie prrr=erit sturlg might hest he

cr-rticeptuali¡ed ri rnpll¡ us inslruri_iuri: ¡trout r:untnrti ng uerhnl

Lrüntiilgencies whir--li eniured rupid verhtl Lrllntingen[U ront¡ct, rother

th¡n n= ¡tl itisl¡rrr-:e ui direçi iristrurtinrr rri Ìe:rFrnse rnte. Furthermore,

Hages, Errtr,risl-ein. iettle, et ¡1. i l,lBbi, Experiment 2, demonstroted

corisistent cr:ntr¡l üi rÊ:rtrlrnse r¡te hu instructinrrs.

Experirrent 2

tlethud

Subjects. Fir¡e f emnle ¡nd trryr_r mnle students served as participants

in Experiment 2.

Desig¡. All suhjects experienced one af tnro tgpes of

nandifferentirl schedule contingencies on both kegs iwherein no

porticulür resFouse rrte wns t1osp,A). Four subjects received the some

number of points i l5) f r'llowing ench intervoì regrrdless of response

rate; three suhjects received n randcm numher of points {ranging from I I
tn l9i followirrg each ititerr¡al regnrdless of resFûnse rate. The increase

in point values overt_hose delivered in the Experiment I wns designed to
decre¡se the discrirninatir¡e crntrol nf the schedule hg virtue nf the

greoter difficultg in deternrining the numher af points added to the

cumulative counter tf ter s¡ch interval. tnncomitanilg. înr troth groups

of subjects, sentence sterrr rompleticrrs specif ging "press verg f ast"

received maximum points fnr nne [<eq, wlii'le stem completions specifgÍng
"Frress verg slnw" rereiired rn¡ximum pnint_s f or the nther keg.



The :lecnnrl experiment tnnt¡ine¡l tl¡Lr sirnilor pr-nrerlurer_{, ÊüLlh

inuolr¡ing nne phase. Suhjects r, h.7., anrJ Ë e:<perienuerl ¡ cr_rrirJitir_rri iri

which l3 pnint-s !YerH tu,¡rded errerU feedh¡rk interr¡¡i, regarrJless of the

nurrrhEr of presses eniitted rJuring t_tiut interr¡¡l iir_rr re:ipr_rnËÈs''Lti. ThÊ

respünse rate pr_rint distrihut-i¡ri w¡s thu:r lJ, 1j, lf. lI, lj. The r¡erh¡l

description pnint distrihui-i0ns \ryere 1t,24. iñ, 4Ë, Êû f or [<eg "a," and

6û, 48, 36,24, 12 f nr keg "k," m¡ximallg reinfnrrinrt ¡ desr_:ription of
"Fress r¡eru slnwlg" for keg "u" lnrl "pr*ss r¡errl fnst_" fur knrl 

,'k.,' Dnt¡

\ry8F8 collected fronr etch suhject urit-il rle¡n se:rsinnll rerpnnse rntes

for each keg were stoble {three cr-1nsÊr-lutive sess.iln:: r*/ith a range nf <J

rÊspûnse$/S.S si or until suhjerts h¡d fulfilled their nbligation for
experimentol credit.

Subjects 9, 10, ¡nd ll experienlred fl cortrjition in which the

computer awarded points following each s.r s interval with the

following probabilities: ll pts-.0s, l2 pts-.10, lJ pts-.1û, l4 pts-.1s,
15 pts- .2û, 16 pts-.1S, lT Fts-.ICI, lg pts-.lt, 19 pts.ûS.

consequentlg, the number of points nwrrded was independent nf the

number of responses emitted {for respnnses >ûi. r/erhnl description

point distributiûns r¡ere lffû, 144, 1ú9,72,jÉ fnr keg "a" and J6,72,
1t8, 1 44, 180 f or keg "k," maxinrnllg reinf orcing a verbnì description of
"trress verg fast" fnr keg "r" úfid "press verg slor,,lg" fnr keg "k." The

t¡erhnl descriptinn pnint v¡lueç \À,¡er-e higher in thÍs prncedure i-h¡n in

Experimerrt I ta b¡ltnce the increase iri paints ¡rrnilnhle on t_he scheduìe.

Prn¡-ledure.

uerh,:l

i?



¡ l-.-L_l.jHI UÚI

lö
The prr-r,-:erJure fr'r t_[ii= r]ruutr diifere,J frr_rrii ¡l-fier gruiltrs irr thnt ttie

uerh¡ì de=criptiunr ¡nrl their ¡isoui¡ied pnint- r¡¡lues were included in

t-he pre-sessinn in::l¡x¡¡-¡¡nr inimerjiutelU prir_rr i_n the paragraph

beginning "Ttie rnrnput-er n,iìì it_rrp..." ¡s wull ¡= in the printer-ì

instructions tr-r the rjght_ nf the cnmput-er. Tlie:_re trJrJii_inn¡l insl_ructions

reod:

The followirig F,r-ritit r.¡fllues will be

The best wag Î-n eurn pnints nn keq

1. Press uerrl f¡:it

?. Press f¡st

J. Prers rt n mediuftl rüte 1ûfr pts

The best wag to eürrr Fonts on f<eg "k" is:

4. Fre=s slnulg

5. Press verg slowlg

rliven inr gnur choices.

"¡" is:

Iftrl nlq

144 pts

l. Press verg fnst

2. Press fnst

Data were cnllected unt'iì mean sessional response rates for eoctr

keg were stable iihree consecutive sessions with ü rünge of >5

resprnses/S.S si rrr until subjects had fulfilled their obìigntion for
experimental credit.

5. Press nî- o medium rate l0B pts

4. Press slowlg 144 pts

72 pts

36 pts

5. Press verg slnwlq

36 pts

72 pts

l8û pts



Eesuì ts

The dependent me¡sur-ES \À¡erÉ idenf.ir-:¡ì tu ilin:;e ni Experimr:rit l,
s¡ve that, due tn the nnndifierenti¡l nature nf ilie scliedules in

Experinrent 2, rro Pt¡/R u¡lue5 \À,'ere c¡lrulnte'J.

Figure 5 sltnws the me¡n sessiLrnflì res[¡'rrise r¡te lrirJ ilir: tnt-¡l

r¡erbtl description paints for t<egs "r" and "l'.:" ¡cross sessirrns for:ìuhjert

5. The l'loxPA verLrnl descriptitn \rfls cnnsiitentlg chnsen hU Ses::iun f
with the exception of Session 4 for keg "r." visu¡l inspert-ion nf Firlur-u 5

rer¡eals considerablg higher metn sessiLlnúl r-Ëstrlrrise r¿te:+ f or keU "ti"

than for keg "n" in Sessions 2-4 with n si.endg decre¡se in this rJiiferenr-:e

ücross sessions, due to n decreasing response rnt-e on "k." The respnn:e

rate for "k" continued to decline until respnnse r¡tes for the twrr kegs

ïYere virtuollg identicnl, ond verg low {l response/intervali. App¡rentìg.

differentinl discriminative control hg the verbal descriptinns wns

transientlg evidenced in Sessions 2 rnd 3, r¿ith the schedule competirrg

successfullg for control of response rnte in Sessions 4-9. Bg sessinn g

the response rote was maximollg efficient with respect to earning

points on the schedule {1 responseiinterrral being the most efficient).

Figure 6 shows the sessional dependent me¡sures dato f nr Su[rject

6. The lloxPA verbal description s,ES consisterrtlg chnsen hg Ser::inn i.
visuaì inspectinn of Figure 6 reveals a considerablg higher meün

sessinnal resFonse rntes on keg "k" than keg "a" in sessitnz, with "n"

rates slightlg higher {bU approxirnatelg 3 responses/interr¡ali in Seçsinns

3 nnd 4. Thereafter, response rates on the twn kegs riere s'imil¡r, ¡nd brl

¡¡-.-L_ììi Ht Ltif I
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Sessitrn g. neñr-lq identir_:¡.I. Urilii;e Suhlert_ I i-he terriiinùl r-ütH ui

re:ìtrtruding s/õ5 si_ill quii-e high iiri ilie "i¡=1" r-ünllHi. lrirj¡je,l. i_he e¡rlrl
?erhül tûntr0l rrf r-eSFr'nse rûtÉ üt,trÈúrEd pririlflr.il¡1 due tn ilie tempornrg

deureese ûf reâFDtìse rflte Lrn kEU "¡" i¡.;sL,ci¡te,J wit_h lhe r¡erh¡l

description "FrÈss r/erU sìrr1rlU"). As wit-h Suhlect S i.lie rlif f erenti¡l
discriminative c0ntr0l oi the verhnl desr-tript.irrns û\¡Er I EstrIn=e r¡te tn¡t:_i

transi ent.

Figure 7 sfinws the sessiorial rlepenrjent_ me¡sures dnt¡ fnr Subject

7- The tlnxPA verbal descriptir-lr r/fliì rnnsistentlrl chnsen hg:ìessinri T.

Visutl inspectinn of Figure T revs¡ls õ t-rend of liigtiur rnrjÐn seb*si0nEl

resprlrlse rotes on keg "k" than fur keg "¡" in Se=siDn¡- 3-õ. Thi:.-

difference became mnst Fronounrerj u¡hen full points were rùrrrÈ,J für
verbal descriptions (sessions Z ond g). Discriminrtive verbol contrnì

persisted longer than in subjects s and 6 until, rbrupilg, resFrrnse rates

fnr eoch keg dropped and becnme verg similor {at npprnximatelg 2.S

responses/interval). Again, differential discriminative cnntrnl bg the

verbol descriptions appesred transient, with the low terminnl rate of

responding indicoting schedule contrnl.

Figure Ë shows the sessinnal dependent measures drta fnr Suhject

8. The l"lnxPA verbal descriptions were consist-enilg chcrsen bg Session 2.

visu¡l inspection of Figure I reveals r/eru low and approximatelg equnl

meilt sessicnnl resF0nse r¡tes in rll sessicns s¡ve Sessi¡n::5 nnd 4.

Resporrse rote w¡s consideroblg higher for bnt-h kegs in Sessir_rns J rnd 4

thrn in all other sessions, though stìll similnr hetween keus.
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Figure B. f{eon sessionûl response rstes (open and filled circles} ond
number of verbar description pûints esrned in session (numbers inporentheses) for subject g. ${umbers in plain tgpe refer to keg A,itolicized numbers refer to keg K. The letters ü-o ono scl-l ín phose lobelsindicate the maximollg reinforieo verbol description and active scheduxe,respectivelg, for each keg (A ond K).
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[iìiiereritj¡j disLrt ímin¡tir¡r cnntrol hg tti* verhr] rje::criptir_rrir rr[,trrrúri

lh:-;*nt frurn nll yrs::irrh:i. wit-h sr:hedule cr_rpl¡6¡ fuìlg m¡riiierterl in
5e=::ir-rti::5-7. Eespr_rn:le r¡te wn= ú r_:r_r¡51¡¡1t l¡,itil-err¡ul iri Eesii¡ns 6 ¡rrd

7. iridiruling eiiicìent resporrding r_rn thÊ scherJule.

Fiqure,l shnrrys t_he sessinna'l depenrlent me¡:rurË:: d¡ta frrr the iìr:rt
r¡ndnm suhject, Suhject g. The l1txFA verbol descripiinn lÁ/õs

r--r-rrrËist-entlg cftosen during nll sessions with the exceptian rri Serisionp j
nnd I v¡hich e¡ch cnntained I error (resulting in the lnss r-rf four pointsi.

Tisu¡l itistrect-ion nf Figure Ç revenls higher meún sessirrrrül rHst,ùnsÊ

rlf-es fnr keg "a" t-h¡n for keg "k" in Sessiuns 2-4, indicatinrl difierenti¡l
di:ìrriminative verhnl cantrnl. Response rotes declined nn bnth kegs

ir:lloling session 5, hecoming unifarmlg low and equnì ¡fter sessiun B.

As in Subjects 5 ond 7, initiol differential discriminatir¡e control bg the

verhal descriptinns gtve wog to efficient respondinq on the sctiedule

rcrûss sessicns.

Figure lÛ shows the sessianal dependent mensures dntn for Subject

10. The l"laxFA verbal description was cnnsistenilg chosen during oll

sessions with the exception of the first. The single error on eoch keg in

Session I occurred after the first keg pressing segment fnr erch treg.

Visu¡l ìnspection of Figure 1û reveals highlg varinble mefln ¡^essionnl

respOnse rates which frre ûppr0ximatelg equal flcrOss kegs in nli

sessinns. A decreasing trend is evident, with resprnse rrte cnrisiderrhlg

higher in three of the first fnur sessinns (1, i, 4) thrn in three of the

l¡st four sessions i5, 7, 8). These results porallel closelg thnse nf
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Figure 10. f{ean sessional response s-stes (open ond filled circles} and
number of verbol description pgints eûrned in session (numbers inpûrentheses) for subjec{. f 0. ñ{umbers in prain tgpe refer to keg Á,italicized numbers refer to keg K- The retters vö ano scH in phase labersindicote the maximaltg reinforieo yerbal description ond actÍve schedule,respectivelg, for eoch keg (A and K).
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lluhje'-:t Ë. indir-r¡tinq ¿n ¡hsente ai rji:ì[rirTliÌlútir¡e rr-rrjt-rr-rl hr-¡ i-ti* uerlr¡l

descriptitrn giuing ttag tn efficient responrJirig rrn the iihedule hrJ the

iin¡l tlo sÈsrìirns.

Fìgure I I shnws the se¡*sinnal dependent mensures rrrr suhject ll.
The t'1¡xPA verhal rlesrripti0n \yüs cnnsisteriilg rho:eri during aìì

sessions. visunl inspectinn of Figure II reveals cnnsistenilg hillher

rrÊrn sessionnl response rates on keg "a" thnn ûrr keu "k" during llì
sessions, indicoting strnng dÍfferentirl discriminotiue control hg the

verb¡l descriptions. An increosing trend is evident- in i.lie keg.,u',

respûnse rnte in sessions l-4. Keg "k'exhibits n:rimilnrtrend unt-il

Sessinn 3. Verbal control wos consistentlg dernnnstrated fnr Suhject I l.
os distinct from the tronsient control seen in subjects s.6,7, nnd g, rrid

generated grenter rate differences between kegs.

ûiscussion

Experiment 2 indicotes that the extent of verbol cnntrol nver keq

pressing rnte is v¡riable when either of two nondif f erentinl

reinforcement schedules is used. Verbal control üver response rate mag

persist overlong periods of time (subject I l), mog m¡nifest itself
initinllg but disapperr over time isubjects s,6,7, and gi, 0r möu not be

demonstrated tsubjects ff ond lûi.

It is importont to note that the rate of pressing on hoth kegs nns

verg lnw bg the end nf the studg in subjects who either did nnt DnmÉ

urrder uerbnl cont-rol nr in whom verbal cnntrol wns grarluallg lrjst {the

exceptinn being Subject 6i. This result seems to indi'cate that- periisteni_
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r:urrt¡ul Wit"þ 1-¡i'?:-;rliedulu r_rf reirrf¡-rrcement, wliicli, ir.r the prr=ent Lüs8.,

requitÈ= r_ìhirj ünH reËFrüniìH per E.S s tr_r e¡rn m¡ximum priÌli-s, graduallrl

utirlermines r¡erh¡ì cr-rntrr-rl. This is particularlg well dernnnstroterl hr1

SuLrjects 5 ¡nrJ B whn erril mnde onlg nne restrnnse per ini_erv¡l irr T-lreir

iin¡l sesiinn uf pnrticipat-inn, tlius responding witli muxirnum effir_:ienr_:g

uri tliu lctiue suhedule. ln the present- cüse "cüntnct,.with the scherjule

mlg rrnìg mÊün ?üruing ilie response rate during a given seÞ-Si0r1

sufficientlg tn abstrtct that lower ¡nd lower rates still enrn tlie s¡me

number nf points. A suhjer_:t who cnnsistenilg respnnded nt u rapirJ rnte

Lìil the keg desr:rihed ns "press veru frst" nnrj nhn consiste¡¡g responded

üt ú irËrU slu$, r¡te nn the treg described ös "prÊss verg slorrlg" rrould not

he ¡ble tn tn¡ke such ¡ determinntion. The individual session datr show

cnnsidernble "experirnent¡tion" bg oll subjects in Experiment 2, erren

rlurirrg the period v¡hen uerbnl control wfls ûppsrenilg monifested

according to sessionnl menns. fonsequenilg, sessional averages tend to

suggest differentinl discriminntive verbol control more than do respgnsg

rates in individual interuols. For example, subject s's mern respûnse

rntes far Sessicrn 2 are 7.Ë responses/interval for keg "a" ond l g.2

I BspÛnses/interu¡l fnr k;eg "k," indicating the expected r¡erbal control.

Theie dnta helg the fact that keg indir¡idual intervnl r¡tes for keg "a" hnd

a çtnnd¡rd deviation ni 6.f,4 with a sessinnal runge nf 0-Jû. Keg'k-

individurl interr¡¡l rnter; h¡d ¡ stondnrd deviatinn nf g.B6 nith n

ressinnll rnnrle nf Û-li. Ëir¡en that the nunrher nf pnints earnerJ did not

unrrl srlsn-rimatirrnllg with this grent- rr¡rinbilitg in response rate,
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"Lr'lni-lLlt" wjth the nllndiffÊr*tit-i¡l r-10rìsÉQrJutì[Ë:r 
',¡i f-he .::rliu,]ule mjrtlit_ ¡*

:-;¡id tl h,:r¡'hr t'CLrUl l-Ed.

Twr-r iuhìects iË nnd lû) demnnstr¡terJ un sbsËnüe ¡_rf rliifrrr*nt_ì¡l

di=crimitiut-iue r0ntrill bg ttie verbnl rle:rr_rriFtion frr-rni tiie initinl .;:r55.i¡¡1.

Fur SuhjerT- 1ii. thÍs resuìt is easilg acccrunterl ir_rr hg the ext_remelU

u¿ri¡blÊ rÐsptrnse rfltes demonstroted bg this subject irom the rrut-set oî

tlie studg iThe rnnges fnr the initinì keg presentntians of the rirst
sessir.rri werÈ 6-31 responses/intervôl for keg "n" and 4-rg for keg 

.,k.',).

Di:rr-:riminnti'¡e control hg the verbar descriptian mÐU h¿ue heen

inr¡¡lid¡ted hg the nonsgstematic variation in pnint presentntinn.

irrespertir¡e nf pressing rate. For Subject 8, the first sessiori rllisisted
entirelg nf individu¡l interval response rates of 0-3 respûnses/interval

for both kegs. This subject mag have quicklg abstrrcted that an identicol

number of points were delivered forthe two kegs following each interval

for this unifnrmlg low resFonse rate. subsequenilg, yr¡hen verbal

descriptions were successfullg shoped loter in session l, theg were less

likelg to exert discriminotive cantrol. 0f course it wos still possilrle

t-htt on increase in response rate would have praduced more points ûn gne

nr both Fesponse kegs, hence, incrensed rates ï/ere explored bg the

iubject in Sessions 3 and 4 before returning to n more efficient respnnse

rnte in Session 5.

Suhject I I demnnstrated clear differenti¡l discriminatirle r.¡erhal

Dnnf.rûl ñrrrr5î nil sessinns. Accnrding tn the rbove analgsis nf

rÈ5Furl5e-rnte vtri¡hilitg rnd its pnssible functirrn in eliminating verbal
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iutitrol, we migfit expert tflE r-E:-;FrLrnse-r¡te i¡¡ri¡hjlitr_¡ nf 5uhjer_:t ll tr_r

he lav¡- Eeginning irr 5es::ion 4. wtieri r¡erh¡l r¡ritrul heq¡ri i-n prnrnrrte

verg large rnte diiferences hetweeri T-he keg:i. wiiliiri-se:_iiir_rri r¡¡ri¡l,ilit-U

indeed becnme verg l0w (e.g., Session E, Fleg ',n', rúÌtgH: f(i_j?; lieg ,.k,.

rünge 7-10)- Variobilitg had been cnnsi¡Jerabìg higher in th¿ prerrinus

three sessions. These results seem to indic¡te tlrot, unlitce other

subjects in Experiment 2 in vr'hom hÍgh resprrnse-rate v¿rinhilitg rrns the

active variable in producing t loss of verbol controì, rrerbrl contral mag

hove been the octive variobìe in producing low response-r¡te vrrinhilitg
for Subject I I

An argument con nlso be mnde, however, for Ínitinl law varinbÍlitg
producing verbal control in subject I l, bg nnolgsis oî individual keg

presentotion data. unlike other subjects, for whom response-rcte

variobilitg v"ôs great within o single keg presentation, subject I I
showed little variabilitg within single keg presentoticns. High sessionrl

variobilities in sessions l-J derive mainlg from differences in rote

ücross keg presentations. This low response-rate variabilitg within o

keg presentotion would decrease the likelihood of disciminating that
changes in response rate hsve no effect on point presentation, because

respûnse-rote changes would htve to be discriminrted over r long period

of time (from one keg presentation to its next presentrtion). For other
subjects, easilg discriminated response-rote changes nften occurred

between immediatelg juxtaposed s.s s intervrls of a single keg

presentotion.

questionnnire that theg became fl\mre of the lock of correspr,ndence

Aìl subjects in Experiment 2 indicated in the post-studg
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b*tween F¡l-erisìn'l t-ül-E ¡t-rd ¡r-'ii*rlulr puirili rjurínrl thE 'lrrr-trs* üi t-he studg.

Suhjer:i i1 r:t-¡ted iur:fi ilr#ürEtrrt:ì.j ¡H \iell. indir_:n1-ing thut the uerhal

de::criptiL-ltl5 \À/HrE ¡hle tn Lruntrtrl re:l[rùflFe r¡te, e,"'ett lvhÊn thi= subject

w¡= ¡hle trr "ierh¡li¡e turit-¡rt rryif-ti ttie =r:liedule. lrccr-rrding tn Hnges,

Ernu¡n'iteiri. ietiie. et ¡.l. i l'_-tËnj. ruir-rlr_rrerned [¡ehnr,,inr c¡n be diriided

into twn ci¡:;ies: i¿j beh¡*¡inr whicti follr_rws o rule her-:ause ni n past

hirtr-rrg nf cnrrespnnrJence het-ï¡Hs¡i the rule ¡nrJ n¡turrl cnntingencies,

and {b} trehnvinr whir:h fr-rllnws ¡ rule her-r¡use of a prsi- historg of socinl

reinf nrrerTrerrt f rr icrllowinq rules- The f r-rrmer rule.-fnllowing is termed

trockirig; t-tie l¡tter ìs termed plinnce. [iir¡en Ðlryflreness of the

irrelevnnce uf the uerhal descripiirns fli{ guiries ior respnnding, the rule

following exliibiterj bg suhject 1l mrg be ¡n irrstnnce where the

discriminntive controi nf the rule is mairrtnined through its oction rs o

pl u.

Experiment 3 snught to further enhance the discriminative control

of the verbal descriptintt and tu investignte whether contact with the

active schedule, whether differentinl nr nandif f erential, lvüs important

in eliminating verbal control. rn this studg an attempt was made to

introduce verbnl control consistent with the scheduled cuntingencies and

then to chnnge the contingencies such thrt_ adherence to the verbnl

description would prevent corrtnct v¡ith the new opFfising contingencies.

fontoct with actunl keg pressing contingenries rrnsrnant with the

uerbnl description would increase the discriminatirle contrnl of the

verbal desrriptions in two wngs. First-, rûnt-ingencu cnntact would
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prntiirl* ¡ liistrrrU rri cnrre=pLrtldÈurjÉ hetwe*ri de.¡r;riptir_rri ¡rirl 

=rhedule.
thus intreasing the de=r_:riptiuri's disr_rrjrn.iri¡tive r¡¡lirjitU us ün indir_:rt-rrr

nf npprnpri¡te resFünsE r¡te. Tu tiie e:ltent t-h¡t the:rr_:lrerjule represents

¡ n¡tUr¡l cr-rntirrqenrg, thi:: Llrl rÉLìFInrlerire wnuid prürû,rte t|re ¡rt.inn of

the t¡erhul descriptinn ¡:: n tr¡uþ;. iecnrid. Lrr_rf1l¡¡1_ wìtti the rr_rntingenrg

wnuld reduce v¡riabilitg in resFuflse rüi-e, thus decreusing the likelihnnd

0f cnni-¡ct wit-h the new üpFrlr:ìin'l :ret r_rf cnntingenc.ies. ln ¡ddition,

Experintent 5 sought ta determine wtiethHr explrsure tn rulsOt'rfl¡t

contingencies wnL¡ld enhnnce rlisl:rirnin¡tiue r¡erhal cnntrnl r,veF resF[nse

rate under r nonrjif f erentirl rnritiriqÊn,lu. lt nrs demonstrrted .in

Experinrent 2 thnt such contrr-rl w¡s ri¡ri¡hle rnd, wiilr nne exception,

transi ent.

Experiment S

llethod

subj

porticipants in Experiment j.

Desig¡. All subjects experienced an initial phase in which verg

rapid respnnse rotes an the "a" keg received maximum points, and in

which mtximum pnints were prorlided for cnmpleting the sentence stem

describing keg "fl" ES "press veru fsst." concomitanilg, fl verg slnw

response rate receiyed the moçt schedule points nn keg.,k.., while

mnxirnum points were prnvided f r:r crrrripleting the sentence st-enr

describing keU "k" as "press r¡B¡r¡ slnr¡1u." Follnwing the achievement nf n

st-nblÊ rÊsprrl'rse rnte nn ench keg, t_wu suhjects recei',,ed n condition in

ects . Three femrle students rnd one m¡le student served ns
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which tfie '*'erh¡l rlu::rri['tiuti:-; \á.,rrr E uÌllìilúÌtr]H'j. hul- i-tie p,-rints rBLrEiuËd

f ¡r nr-:tU¡l Frt-E:ìÍe:: W¡r tlir túmÈ rerltrrllelrs uf rnte. gub_.1equenilU,

ir-rllowing n stnhle rÊsFrulie r¡te jri ilie preriinus runrjitinn. tlie

r-r0ntin'lÈnL1iÈs !veÌÊ ç¡6¡r1Êd surh th¡t_ keg "l" pruuirlerJ rn¡x.irnum fnr rierrl

slLlw respr-rnse r¡te:-i tl'liile [';er1 "1.r" prnrlirJed m¡ximum pnints fnr verg fast
responsp rrtes. Twn otlrer :;uhjer_:ts irnmediateìr1 experienced

contingencies opposing the verb¡l rJescriptinns rf ter the mnintenance nf

a st¡hle response rote in the first r_:trildition. Thes*e ptûcÊrlures would

demnnstrute the estent r_ri rliscriminnt-ive rrerbnl cnntrol under both

nnndifferentinl nnd uppnsirig cnntingenries, given a historg of

torrespûndence betleen desrriptinn rnd schedule.

Prncedure. The third experiment cuntnined twr-r similnr procedures,

esch involving multiple phoses. Two subjects experienced keg pressing

contingencies of 5,4,3,2, I fnrkeg "a," rn¡xirn¡llg nwnrding points forn
verg fost rate of respondirrg, rnd keg pressing contingencies tf 1,2,3,4,
5 forkeg "k," maximnllg awrrding points for¡ verg slow r¡te nf

responding. toincident with these keg pressing cnntingerrcies were

verbal description cnntingencies of 6t,49,36, 24, 12for keg -a,"

maximallg awording points frrr a description of "press veru fast', nnd

verbal descriptinn cnntingencies of 12,24,].fi,4ã, ãtj for keg "k,"

maximollg awarding points for n description nf "press uerg slowlg."

Following the rchier¡ement oî respr_'rnse rcte rnrl uerh¡ì description

stabilitg criteri¡. which t¡er e t-he same rs descrihed errlier,

FBsp0nsÉ-rate corrtingenciÊÊ ÌyÊrE changed to 5. 5, 5, 5, 5 ior both kegs,



i¡+rh¡i

5h

t-hu:-=: sef-t-itl'J rltr ¡ nnndif f rrenti¡l unril.irirlÈti[! Lrn r EEp']nle r¡l-r. ïerh¡l

de:-rrriptinn cnntingencies retn¡irred urirhanged. The pnìlii r¡¡lue r-ri "5"

r,,Í:-ì ¡f1¡sgrr hÈrüuse subjel:ts urrdËr sr_:fierluìe Lrrtni-t-r'l irr ttie pr*uiuu=

phnse wnuld cnnsistentlg reueirre th¡t numher rrf pnint=. lrirtii-ut-iLrn üí ü

rrnndif f erent-ial sr-:hedule emplr-rging u dif f erent cnn::t¡nt pr-rinl ¡w¡rd

vrould represent nn cbvir-rus change in the cuntncterJ sclieriuìe

crntingencies. Following the ochievement nf bnth :ret= r_rf st_nhilitg

cril-eria, response-rate contingencies i¡/eFe changed to 5. tr, T, Ê.'_t fnr

keg "a," und to 9,8. 7, 6,5 for keg "k." Verbaì descriptiori cnntingericieri

rernained unchonged; therefore, the ¡ctunl cnntingencies ,-rn keg pressirig

$'Ëre set in oppnsition to the verbnl description of optirnnì pressing rate.

Despite this opposition, however, resprnse rates remaining r¡if-hin the

prerliouslg tlaxPA rünge wnuld not contact the new opposing

cnnti ngenci es.

Two subjects experienced the sarne initial phnse ns suhjects

described above. Following the achievement of response rate nnd r,,erb¡ì

description stobilitg criterio, keg pressing contingencies were chonged

to 5,6.7,8,9 forkeg "a," flnd to 9,8,7,6,5 forkeg "k.' The verbrl

description cnntingencies remained unchanged for the twn kegs. Ttrus.

the actual cont-ingencies on keg pressing \ryere set in oppositir-rn to the

uerbal description of nptimal respnnse rate.

Resul ts

Figure l2 shows the menn sessional response rate, PWR r¡alues, nnd

t-he l-ntnl verhnl description point-s fnr kegs "a" and "k" ¡crr.rss s¿ssìnns
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5Li

irrr Suhjeut 12. Frurn 5*=si¡'tng t,-{, tïErn ieui.irrrr¡l rc:-:truri¡e r¡ie¡ \ryprÈ

LìrlnËistHntlg withiri ttie f.l¡xFA lfl11gÊ:- nf l-S rrjrìFr]nËH5¡'jriteru¡l f ¡r [<*r]

"k" and >?1 respanses/iint-Erv¡l fnr k;eg "n," ¡ll with p',,4,,R u¡luus rhnr¡e

rriterinn. The 11¡xPA uerh¡l desriptinns nf ',FrH:ìu r¡erU t¡:rt,,tur fierl ,,u,.

nnd "press r¡eru slcrwlg" frr kerl "k" \Àiere rlinsen consisi_ent-i11 iri lll
sessinns lnr hnth keg:: except fnr Sessinn 1 ibr_rth kegs) ¡nd Ses=ir¡n 1 I

{keg "k" anlgi. During Sessions S-g. in the ohsenr-re tf ¡ differenr-i¡l

contingencu, mern resFûnse rates remnined staLrle and high Llrì kEU "r.'

while remnining strble nnd lnw on keg "k." The "l<" me¡rl resFrünse r¡tes
for Sessions 5, 6, nnd I ore outside the hr_runrj¡ries nf the fonner t1¡xpA

rtnge, hower/er, indicoting o slight rise in respnnse rnte. ln genernl.

howeuer, differentiol discriminative cnntrol ni response rate bg the

verbol description wfls maintoined. During sessinns lû-14 the

contingencies were rer¡ersed such th¡t theg oppased the verbal

description. lYean sessianal rates for kegs "a" and "k" remained closelg

consistent with the former tloxpA rünges for session 10, indicnting

verbnl control, before moving intn the new l1¡xpA ronges for sessions

I l-14, indicating discriminative contrnl hg the apposing schedule.

Toble I shows Subject l2's individuaì interv¡l pressing ratei during

Session lÛ. Cgcle set/en shnws pressing rates beginning to Lrnnfûnï t0

the contingencies established in session lû. Tahle 2 slirws the

continu¡tion of this trend in session 11. Boxed-in Frr-¿s inrJicrt_e lrrge
rrte changes associated with schedule contaci.
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Firlure 1J 
=ti'_rwr 

tlie re:lr+iutill deperlrJent trrÈÍst_trE5 dutu ir_rr Suhjert

li. Frnrn :lÉsËittn:ì l-4 fnr keg "n." nnd in Sussinn:¡ 2-4 fr_ir lasr¡ 
.,t 

..,mHfln

iE:ìËiunnl re:rtrurrsÈ rfltFS \À.,Ëre rnnsistentlg within the t-ln.vps ruriges nf

.-'21 re=trrilir:e5¡ri¡1*ru¡l f r-rr keg "t" nnd l-5 respnnsesi interr¡¡l inr [,:erJ

"k:." ¡lì with Fþ/l u¡lues ¡huue criterirrn. The l'1¡xpA r¡erh¡l descript_ir_rns

nf "pre:rr verg fnst" fr-rr ¡sg "o" and "Fress veru slowlg" for keg "k" v¡ere

runsistentlg chnsen in all sessions except Session I iaìthough Session I

u¡lues strlì rerched criterinn). During sessions s-9, in the nhsence af ¡
rliiferentinl contingencu, rnÊfln sessional response rates remninerj

utiifurrnlg high fnr k;eg "o" nnd unifnrmlg low forkeg "k," ¡ll n,it-tiin t_he

hnunrl¡rie:: ui the fnrmer l'loxPÅ rsnge. When the tlaxpA rûnge wrs
nppnsed to the l"l¡xPA verhal description from sessinns lt-lF, meml

sessinnnl response rates remained high forkeg "o" and low forkeg',k.,.

r¡ith cnnsistenttg zern P\{l vûlues, consistent with the l"laxpA r¡erhrl

description. Differentinl discriminative control bg the verbal

descriptirn \årfis maintained throughout both the nondiff erential and

opposing schedule phases.

Table 3 shows subject lJ's individuol intervrl resFonse rates

during Session 12. These data show occasionol contact an keg..k" with
the cnntingencies estahlished in session I û without respnnse rote

conforming to the new schedules. specificollg, nlthough response rate

r¡ccnsionrllg exceeded 5 responses/interval, with s cûrresponding

irrcre¡se in the number of pnint_s enrned in those interr¡als, the rnÊfln

sessintial restrurlsÈ rote renroined within the rünge that had prerrinuslrl

rereirred l-he rnrrst trr_rint-s i l-Ei.
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Firlure l4 ¡-li¡ws tlir: ses:rinrirì deperrdent meosrjreË ,Jüt_ù inr ituhjer:i-

14. tiurìnrl SessiCIns I or¡rl 2 meürr -sessiûnsl FEspûnsE r¿te:: \r,HrH uui_5idÉ

tlie Ila:¿PA rflnge. P\rR v¡lue5 wBre low, anrJ verb¡l desLrripi_ìun trûirits
r,'ÊrÉ helr-rr¡ criterinn. ln nll u-ubsequent sessiLrns the iuhject
rnnsisteni-ig chose the tlnxFA trerbnl descriptinn nf "press iihrrU fsst" ior
keg "o" anrl "press veru slowrg" forkeg "k." Frnm sessiun:: I to ll me¡n

sessionnl response rotes \{ere rll within the l"lnxpA rõnge i>21 fnr keg

"ü"; l-5 ior keg "k"). PWR r¡alues reached criterinn hg sessir_rn F f¡r keg
"¡" ¡nd :le-csiün 3 for keg "k." During sessinns s-ft, howei¡er. FWR r¡¡lues

iar "k" decreased to well below criterian becnuse of sever¡l interr¡¡ls in

which zern keg presses nccurred. Eeginning with session _ü,

zerú-resFnnse intervols completelg disappenred and criterion wrs

¡chieved fnr Sessions 9-1 l. Response-rote contingencies r¡ere chnnged

in Session l2 to directlg oppose the verbnl descriptions. ln Sessions l2
¡nd l5 mean sessionsl resprnse rates remained in the minimnllg

point-nwarded response-rote range, indicating discriminotive contrnl bg

the verhnl descriptions. PWR vrrues 'r?ere nesr zero. Beginning in

Sessinn 14, mean resFonse rates moved quicklg toword the flaxpA rünge,

indicoting increasing discriminative control bg the schedule. pþ/R r,,nlues

incrersed mnrkedlg, but onlg reoched criterion in session l5 for keg 
..a"

¡nd in Session l7 for keg "k."

Table 4 shows Suhject 14's indiuidunl intervnl response rntes fnr
both kegs during Session l5 in which contact with the nppnsing srher1ule

first occurs. The fifth 5.5 s ints¡ç61 of cUcle six reve¡ls t_he first-



o
f¡¡
o
e?

tf,

6
¡¡Jo
o
0.
rJ)
f4
0(

VD Á: V. FAST

Sf,H A: >21

tû A'.-þ'_ fi¿Okt!'
,çtHt;': l-5

(26) (2e)
87 85

SUBJECT I4

(2e)
r00

ierh¡l

h5

('¿e)
too

121é1)-¿¿o'x¡-{zP;
f&l -.rF :Þ

(2s)
100

YD Á: Y. FAST
SCHA: l-5
ltt.1': !: StiW'tt'
-tji/A':.,?l

(28)
l0{

lr
IT'

Figure l4- t'leon sessionol response rotes (open ond filled circles),
percentage of 5-5 s intervals in session in which response rste fell inside
the moximollg reinforced range (numbers without porentheses), ond
number of verüal description points eorned in session (numbers in
porentheses) for subject 14. Numbers in ploin tgpe refer to keg A,
itolicized numbers refer to keg K. The letters vD ond scH in phase lobels
indicate the maximollg reinforced verbol description ond schedule ronge,
respectivelg for each keg (A and K).

{2Ð Ês}
lb' å'

(æ)
t

'PJtzult:¿v,t
rë l&l ltl]

t2z:)
sf t2U)

74

Fff"æ"æ
.oal 08\
BS 86

l3 l4 t5 t? t8



Toble 4

Resuìts fon [ley: a
CYcles ==) 1

hterval
1t6
231
32S

-42&
<-FJ i-l

62&
?ôEI L-r
O^eq ¿-.

921
lo 25

i ll :25
: - 12 lZ4

14

26
24
¿J

24
¿--r

24
26
24
25
2.!.

T

23
23
¿-l

24
lLl

'?4
24
26
26
-1t

;.2!_

Results for key: k
Cycles :) ¡

k¡tm¿¿l

!'jerh¡l

hb

4

2I
24
¿J

25
24
24
24
z+
24
22
24
23

I
2
3
4
5
6
T
B
9

to
1t
t2

1;
2
I
t
I

2
1

2
L

I

5

i-1

26
F.L

iJ

IJ

¿-¡

LJ

ZJ

24

5

2
3
.}

L

3
2
2

2

;
2

2

2
2
1

2
2
2
2
2
2
2
z

6

21
24
ZJ
22
@
20
t7
1B

t7
19
t7
L6

3

2
I
2
1

1

L

t
2
2
z
2
2

19

;1

H
lLl

12
B

B
L

4
2
2
2

2
2
2
2
3
7
a

6

3
2
3
4

2

2

2

;
L

7

e
10
ê
a

4
c

c

I

1C

11



I l-.-L -tli Ht uit I

L'7

L:utitür-'T- t,'it[i the L'Ftrt'-s;ittg Lìúutirìr]ÊrrcU. tr¡cle seïetì rÊïËflls re:ìtrûÌi:ìEl

rúteÊ lrutiill'l truf-5irlg tlte pre','ìtru'Jlrl tlaxPA rsnge frnd tt'würd the net¡

cuntitigenr-:ie-= e:-+t¡hli:+lir:d iti Sessinn 12. This trend u-ontinues in Ser:rinri

I 4 iT¡h]e 5i.

Firluru '15 shr-rr¡s ilre sessionaì rlependent rnÈflsuFes d¡i_¡ f r:r subject

15. truring Sessinns l--Q, me¡¡ sessinnol resp¡nse rates \{,ere outside

the tl¡xPA rrnge fnr "r" iexcept far Session 6) of >2 1 respnnses/interv¡l,

indicatinq pnor control hg the schedule. lnitial mÊün sessinnnl values for
"k" were genernllg outside the l'1rxpA rünge of l-5 responsg5/intervnl

iezrept for Sesr.-ion l] hefore mnr¡ing consistenilg within the rrngÈ fram

Seisions Ë-9. PWR u¡lues were lnw and varioble for keg "a." FWR v¡lues
irrr "k" werB lnw until rerching criterion in session 6. schedule.,k.,

tpperred to exert mtre precise control over responding thrn schedule "n."

The l0$/er "k" Pr¡/R r¡¡lues of sessions 7-g reflect an increosing number

nî zero-response intervals.

verbal description r¡olues were vorinble, with the flaxpA keg 
..a..

descriptinn of "press veru fast" consistenilg chosen far in sessions 8, 6,

nnd 9, while the l1¡xPA keg "k" description of "press yerg slowlg,,wns

consistentlg chosen in sessions s, g, and g. Due to time constraints on

suhject participatinn, opposing contingencies were intrnduced priar tn
Suhject l3 nchieuing full phase-shift criterio. ln Sessions l0-lS, verbol

de::rritrtion v¡lues continued tn be vnriable, reaching criterion onlg in

Sessinnrr 1t-12 for keg "n" and in Sessions lû nnd I I fnr keg "k..' The

:;ubsequent lnw r¡erb¡l description r¡alues isessions 12-l5l apperred to
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h¡ue heen implrf-erJ h11 ttie cnntirrgerrcq rh¡n-QË. ln pnrtiu¡.¡l¡¡, ksrl 
,,i,;."

whi¡-rh euidencerl the grelteit mor¡e tuwnrrl crrrrespûrrdence rvith lh*
rrFrt -rrinrl rnntingenc¡1 iin Sessinns l2- 15i, received few verbrl

descriptiì-rn pt'int:-ì, indir-:tiin¡1 a tendencg to rlescrihe thnt keg in terrns nf

the utr[¡r-rsinq contingencies. tlean sessiL'ìnül resFonse r¡tes f tr treg "a"

rernnined r-rutside the f"l¿xFA rrnge (l-S responses/interval) nnd p1{E

rr¡lues remoined low, indicoting srme limited verhrl contrnl.

Table 6 shot¡¡s Subject l5's individual interval resprnse r¡tes for
bnth kegs durirrg Sessinn r 2. fgcre three reveals pressing rates

heginnìng to t0rresFond to the contingencies established in Sessinn I 0

fnr t<eg "k." This trend is cnntinued in cgcle four and mointained

theretfter. Keg'0" shows thtt the opposing contingencu wûs extensir¡elU

contncted bg response rate without breaking verbal control of response

rnte.

Discussion

Experiment 3 demonstrated two main results. First, exposure to

cOnsonnnt contingencies and verbal descriptions produced mointenance of

discriminative rrerbtl cnntrol under the nondifferential contingencg of S.

5, 5, 5, 5. Secnnd, verbnl contrnl was eÍther maintrined or lnst in the

presenre of contact vr,ith the oppnsing contingencies, presumahlg

depending on the cnnditinns of thot contact.

with respect tn the mointenflnce of verbnl contrnl under

nÛndifferentinl cuntìngencies, this result differs nrnrkedlg from thnt

reen in Experimenl2 in v¡hich verbnl cnntrol decnged rnpidlg. fluch nf
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f-lii5 rjifir:retir--:e ¡¡r_¡ be rlue t_r_r t_he tight rÈsFrürriÈ rünrlE Ë:_+l¡þlished bg

experirrire wiiir l-iie runiun¡nt- r-.untirigerirriel. ilius hrinrling respnnse rnte

under rnrrre preri:e dlscrirnjrint_i,¡e runt_rnl rf ihe uerhal descriptions.

P,:rtir-:uì¡rlr1 in :ìuLrjecf_ lI, reipln::e-rrte rüngÊ_c 1Á/Ère verg restricterJ

¡nd the st¡nrl¡rrl der¡itl-ìL-ìns iÂ/Er-É irn¡ll TUpiLìül \*/üs Sessinn T in which

keg "n" r¡tes rlriged irum lË-jS witti u st_¡rid¡rd deviution nf l.65 and in

which keg "k" r¡te:+ runged fruni 3-Ë r¡ith n st¡ndnrrJ der¡intion of 0.ü6.

Subject l2 demnristrlt-ed siightì1¡ larqer rsnges isessir:n ß: keg..a,',

27-37; [<eg "[i," l- l2i urir] =t-nrrd¡rrj rjer¡i¡tioris t:ìession E: keg "0"

stnndnrd devintinn=2.4j-; keg "k" stnndnrrj rjevintir_rn =2.20), althnugh bnth

sets nf vnlues \veru rnurh smrller than iliuse tgpical rf prncedure 2

subjects {e.9., Subjer:t F. Se=sinn 2. keg "u:" rflngÊ Û-jt, standard

devintion 6-34; keg "k:" rcnge û-JJ, standard deviation g.a6).

There ore tr¡o pr_rssihle interpretat_i¡¡5 of ilie dot¡ bnsed on the

nürr0\ry resF'0l1se rtngus estnblished in the f irst phase. Prior experience

v¡ith the differenti¡l carrtingenru, not control bg the rule, mng have given

the appenrflnce of verbrl cnntral. Altern¡tirlelrJ, experience with
contingencÍes ccrnsontnt with the rule mag have enhanced the rule's

discriminntive cnntrr_rl nvÊr restrnnse rnte. A subsequent phnse in which

the verbnl descriptir-rn 1¡¡* rernr:rred miqfit rer¡esl the relntive strengths

nf schedule nttd rule iti creuting diiferentiol response rates. lf respnnse

r¡teç begon tn merge cniticident with remnr¡ol nf the verbnl description,

disrriminative verbrl contrnl wnuld he implicated. The interpretation

would be more difficult if respnrrse rûteË did ncrt begin to merge
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tLritlL:irjetii witli rettitrri¡l r-ri tlie i¡erh¡l rJu:;r-:ripli¡¡i. Remouing the uerhrl

de::criPtiûri:r due:: tiui- gulrunl_ee t_lie elimiriatinn rri di::g-imin¡tive verh¡l

u u n't- ru l u i re r p n n d i n g ; f, u Ìt :ì E q u e n t l rl, p e r:+ i s t e n t re :; pn nd i n g i n ü 11 [û rd fl n Lì e

wilti t-lie *ìirniri¡tud rule r¡uld r*flert eithBr ilie pnst histr_rrg with the

sr-:heflU1e ur rujË-rlrr?HrÌiurl heh¡ulur. Suhjert:l might require explicit
in:+tructir-rtis lh¡t tfie t1¡xPA verLr¡l deir-rriptirn nn longer applied to

retruvE ttie di=criftiiri¡tiue r¡erbtl curitrnl af respnnse rrt-e.

The secnnd mtjL-ìr iinding wr¡* thrt schedule contoct was variable in

hretl<ing r¡erh¡l tüni-r-üI. Fnr serrerol subjects, contuct with the nppusing

schedule rapidlg eliminrted r¡erh¡l Lrrntrul. The Session lt dnta for
Suhject l2 iT¡hle 1) indir-:ate ihrt the first contoct v¡ith the uppnsing

contingencies ittie firsr- "1 1" in cgcle T for keg 'a," it being the first
rËsFrünse nf <11 respnnses/interr¡¡li heralded nn abrupt decrease in

response rnte. Contoct= with the cnntingencu 0n keg "k'. {i.e., > S

responses/intervnl) can be seen to result in a gradual increase in

response rute {particulorlg in cgcles F-7i. The session lJ dnto for
subject l4 {Table 4i indicnte that repeated cuntnct with the opposing

contingencg ibeginning with the first "20'in cgcle 6 forkeg'.a.') brought

nbaut r grodual decrerse in response rnte on this keg. soon thereafter

{during cgcle 7}, the Fesprnse rote an keg "k" graduollg increased. The

finding is furthersupport-ed bg the Session l2 data forSubject lS {Tahle

6i. The " 1 ff" presses during cgcle f, fnr keg "k" öppeflr just prior to o

lnrge incrense in respnnse rnte on this keg.
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Destrite therle H:{ûmFl'ji ùi ¡-ûnf-in'lÉil1]_J rlLlrrtü[t Lrre¡itiu_q r¡g¡¡r1

cüntrt''l ttiere ürP:1ÊiiHt¡l ilirt-¡nr:Hs in which r-rrnf-¡ci.ii mlde w.ithnut

lr-r::s nf "/Êrhü'l nnntrul Tlie r_:ìrl:_ieu[r d¡l¡ ior Suhjert 1S iT¡hle 6].:rhaw
numÈrüLtS keg "n" rÈ$pürr:rÈi ni .,;ll tti¡i_ r_:nnt_¡it t-he rlif ferentinl
clntingen¡r1 f lr presiing r/eru _qlrr$'lq. De:rtrit-e t_hi:: coril-¡ct, nnd despite

keg "k" cLlming unrJer curitrni of the cnntingenrtl, keg "n" rESprnse rates

did nr-rt decre¿se npprer-:ioblri. The sûme result is evidenced bg Subject lJ
in Sessic,n l2 iT¡ble li. ser¡er¡l contacts of the opposing cnntingenru

nccur f nr keg "k" ii.e., >I r-espnri:¡es/inter*¡¡li, get dif f ererrtirl

diçcrirnin¡tir¡e verh¡l cunt-rnl i:: m¡int¡ined. This Lrrrntüct \yüS

muint¡ined over seueral sessinns f nr hnth suhjects, without rn
npprecinble difterence in respnnse rnte. lt appears thrt cnntingencu

cont¡ct alone is tlot necessnrilg sufficient tn brerk discriminative

verbnl control.

ln the present studg the preexperimental instructions specifg that
"pressing rote" is crf import¡nce in errning points. subjects ore then

either given n verbol description nf how best to eorn points {the second

procedure of Experiment 2) 0r flre nllowed to contnct contingencies

reinforcing a particulnr perfnrmúnce description. ln either case the

informatinn ncquired abaut the relatinnship between keg pressing and

points constitutes a verhal rule. As we snw in the earlier discussiorr of
pnst reseürch, such rule:: lirve beerr dernnnstruted to prnmote

insensitiuitg tn chnngirig sche¡lules af reirifcrcernent. Severnl theories

explain'irrg:+uclr insensitirritg haue ¡risen includinq: {¡i ttrot rules
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rlÊl-rHrùtÈ pti-terri:; ui r-espnndirir¡ ilini_ trreLrÌurje eff er_:t-.irie r_:Ont_trI- wlt_li f he

5r-rþHfl¡ies iE¡ruri ¡;ì Ljûlizir:, l'-lñlj, it'i tli¡t- insensitiviig js ini_rin:jir_: t_n

jnstruciinri¡l r-:r-irit-rr¡ì if himr_rf i et nl., lgb.li, ¡nd (ci th¡t insensit_iritg

Lrtrr he due rr-r nddii-ìnn¡l snurces uf reinfrrrcement. hoth soci¡l anr1

nr.rnrrrci¡1, ìnr¡nlr¡ed'in i¡istrrlrtilnnl cnntrnl iHaues, Brownstein, Zetile,

et nl-, l.-JËii. lf we 1-re¡t the verhnl duscription of keg pressing os r rule,

eoch ul tliese tlier-rriÈs cfln be evnlunted in ternrs of the present dntr.

The d¡t-¡ flrr exFeriment J crenrlg rule out the maintenance of

verb¡i rntit-rcrl exiiusiv*ìg thrnugh lack oi cnntact with counterncting

cnntingenciÉË i"f'recluded contnrt-" 1¡srru). Verbal contrnl wss

tnoirrtairied er¡eri iri the trresence of opposing contingencg contact in

several irr¡-tmices. f*leither c¡n "inst-ructinnal insensitivitg" theorg be

cnnsidered ns ¡n ¡ll-enctmptssing explanotion. lnstructional control

wrs hroken iri ser¡eral instonces due tn contingencg contoct. Both

theories mag lirve scrÌTle beoring an the present data, however, if we

occept both iri less obsolute terms and ossume thot the frequencg and

nature of contingencu cnntact ore important in determining the relatÍve

discrinrinative control of schedule and verbal description. Thus,

insensiti vi tg wi ll be demonstrnted ("i nstructional insensitivi tg" theorg)

when the nature and îrequencg of contact with the schedule are

insuf f icient- to hring behovior urrder discriminative contral nf the

schedule. All-ern¡t-ir,'elg, when the nnture and frequencg nf schedule

contart are suf f icient, discriminative r¡erhal cnntrol will be broken

{"precluded tntltnct" thenrgi. The "ndditinnal scrurces of reinforcement"

involt¡ed in in:;l-rurt-innal contrnl r¡ill he dealt with lnter.
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ir;il-li re:;t¡*ri tu the pre:-=;trät- rlLr'JrJ. "rr-rrit¡rt-jnrl thH irtieduje" rnurl hx

cnncepturii¡erj iti tcrm= r-ri thtr ll¡u îurriii; r_ri di'¡r_:rimiti¡t.iLln5 mil'JE rrq ü

suhject t'tiile re:pr_rndinrl ûn t_he si:herJule. Firit. ELthjHr_:l-:ì rilü;q

discrirnihut-s ¡ ¡-rlrütt!È in i.he rtumhrjr ûi p'¡ints rereir¡erl ¡t 5.F I jnterV¡l_q.

Secnnd, suhject:+ mrg dìscrìnrin¡te wlirti ilie11 li¡ue r_:h¡rir1*d their r¡te nf

responding. Dienrlg, r subjert discimin¡tinrl bnth i-h¡t- the riurriher oi
pnints incre¡sed ¡nd th¡t resFrûnsË r¡te v¡r¡- chnnged i= iri ¡n escellent

position to generalize thnt further rote r_:h¡n,lÊs rnilU t,rudulìÊ more

points. ln the finol phnse crf Experirnent_ I all ruhjects nre rÊs[,ünding ûn

tn Llppûsiug schedule in which sm¡ll clrariqr:s iri respnn:re r¡te frnm those

receiving m¡ximum point-s in the initial phnse wuuld result in ¡n

increase in the nurnber nf paints receir¡ed. rlhlnges in the pnint urlue

received per intervrl mag, 0r müU not, be discriminated depending nn the

t¡igilance of the subject rnd the size oi the point chonge. whether

chonges in response rate nre discrimirrrted is likelg to depend on

whether the suhject depends 0n Frcprinceptive feedhack ta gurge the

rate of responding ar counts the numher of responses ernitted in an

interval- ln the forrner crse in pnrticulnr, onlg fairlg lnrge changes in

respûnse rate might be discriminable. fnnsequent-lU, we might expect

that cnntingencu -cnntacts" 
{i.e., mrrÊ paints ürÊ eflrnÊd rrrr ilie schedule

than in the previous interr¡ar becruse at a chnnge in respnnie rntei in
which the change in rate is smnll rring nnt unrlerrnirie disrrÍminri-ive

verbal control. Sirnilarlg, persist-erit cllni-û'jt v¡it_h f-he schedule in t-he

absence of large r¡te chonges might toke crrriiiderlhle tirrie tn exert
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r:c¡ntrr-rl tr¡er heli¡r¡i':'t-. +lterri¡i-içel,J. l¡rqe r¡i_Lr cli¡rirle:_i wnuld tend i-n

preceed the e=t¡hi i shmerii ni :¡r_:hedul e rurit_ rr: 1. puri i ¡_:ui ¡rl q i rr

¡:+sr-rci¡tinn r*¡ith ltrrlu rhtnr¡e:; in the riumher r_rt puints e¡rned r_rn the

sL:hedule. The result:r r_rt tli* pruserii_ ::turJU ¡llr_rw n prrrliminarg

eu¡i u¡tion r-rt thi s hr.lpot-hesl i.

The d¡tn üre gEnErnllg curisisterit witti the ¡brr¡e hgpnthesis.

Subject l2's (T¿ble l,l iirst rnnt¡ct rvith ihe otrFr-rsing schedule on keg "k"

(the ll responses in LìUCle T, ini_erv¡l 3] represents u lnrge change in

resp0nse rate frr_rm the preuinu:i inf-err¡l i2l respnnsesi. S0, t00, is the

change in response rate hetween the en¡1 nf Sessinn lú iTnble l), and the

nnset of Session ll il2 to s respnnsesiinterval; Table zi. ün keg'.k'.

opposing scfiedule cont¡cts \ryBre nccnsionnllg persistent (interv¡ls S-lZ
of cgcle 6) and occasionnìlg represented lnrge changes in rate {e.g., from
4 responses/interl'al in interval I I tn I 5 resFnnsesi intervnl in interval

12af cgcle 3). f*lot until interval 6 nf cgcle I in the suhsequent session

{Toble 2i, however, when respnnse rote jurnped from l4 to zl
resp0nses/intervol, did the opposing schedule achieve complete contrnl

af response rote. lt shnuld he noted thot cnntact with the opposing

contingencu 0n schedule "a" {cgcle T of rnble 1 i nppenred nt le¡st
partiallg responsible for o consistent chrnge in respnnse rate an keg,.k...

undnubi.edlg, the erosion of verbnl discriminatir¡e cnntrol on nne keg

v¡ould coll into questinn the v¡liditg of the nther uerb¡l descriptinn Es ö

guide for respnnse rrte.
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Subjer-lt ì 4 iT¡hle 4i. t'*ruj¡:l_¡¡ill11 r;r_rnl_¡¡i_u¡ ilre r_rppr_i:;irirl rr_rherlule

fr-rr lieg "r" in interu¡ls 5-lt nf cgrte Ë. Despite iliir r¡nt¡r_rt, rHsFL'ìnsH

r¡fe did not nrnrre cnnsistenilg iri the direct-inn diit¡t*d hg the nppnsinr¡

sr-rhxdule until the relntivelg lnrge rlrop Ín interr¡¡l 5 ¡-ri ¡r1r;lr T i2'l t-o l5
rESpünses/interr¡nli. ltre ltrge change in rate i l5 tn j
resFt'nses/interv¡l) irr intervnì 2 of ¡11r_:le I in the suhsequent sessinn

iTtble 5) imnredintelg preceeded conrplete conforrnaii,-rn nf respnnse rnte

t0 the opposing schedule. Keg "k" rotes mnde lnrge changes ber_ween the

enrj crf cgcle 6 nnd the onset of cgcre T iTnble 4i. A¡* in subject lz,
hoï¡er/er, the increosed res¡ronse rnte an keg "k" appeured relrt_ed tn the

decreose in response rate nn keg "o," indicating that ihe breaking of
t¡erbrl control 0n one keg mng hnve ¡ generolized effeut r:ri r¡erlrnl

discriminative control. As further support for ilie importrnce of a

discriminrhle rate chonge in schedule cont_rnl, it shnuld be not-ed that in
Sessian l4 (Table 5i se'¡ernr contocts with the rünge providing the

maximum number of points on keg "R" t>zlresponses/intervrl) were mrr1e

during the session. Despite these contacts, respûnse rate did nnt

consistentlg confnrm tn that rünge until the lnrge rnte change hetween

intervols Ê and g of cgcle 7 {zrJ to 26 responses/interual).

Subject l5 iTable 6i shows ¡ mnrked change in rate on keg "k"

during intervrl 1 I of cgcle i ifrom 0 ta 1 ff respnnsesi intervnl]. During

the next cgcle, responding cürne under cnntrnl üI t_þs sche,lule. Here

again, a large change in response rnte öFperrs implic¡ted in hre¡kinq

schedule r:nntrnl.
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Itr cntif-r¡tf- i-r-r tlrÉ ñhllïÉ resUli-r-. _.tuhjerÌ_ lf ,lirJ ririt_ r_trrrit¡it_ the

contingErrLì. nn keg "¡" dunnrl ünu irit-errl¡,l, rrid t<eg "k:" r_rnntact:r did not

r*present ìrrge chnrirles in r¡te tr¿trie jj. Acr:nrding tr_r the hr¡pnthesi:+

expressed nhurre. the ernsirrn uf rlerLr¡l discrimin¡i_i'*,e contrnl would be

much slnwer inr this suhjer_:t. lt mt¡¡ he tirnt rrnnt_inuerJ expusure tû the

npposÍng schedule wnuld er¡etitu¡llg hurie brnk:eri verb¡l corrtrnl. lndeed.

in Ses=ion 14, two cnnsecutirre interr¡nls shriwed respünsÊ rotes of lJ
0nd 1 0 respnnses/intervnl, respectiueig. Response rates. hnwever,

immediatelg drapped to s nr belor¡ for the nrajoritg of renrrining

irrtervals in that sessinn. The prnl¡6r1erl hìstr_rrg of law vrrinbilitg
responding under verhnl control mag have rendered this subject less

sensitive to chonges in the schedule cuntingencies.

subject l5's extensive contrct r¡iili the opposing contingencu on

keg "0" {Table 6) without cuming under schedule cnntrol appears tn

controdict the ahove hgpothesis. There flre several possible explrnations

for this discrepant performõnce.

First, Subject ls came under paor schedule control during the

intitial phase of the studg (phlR at the time of phnse shifting wns 1ffffi

forkeg "o" and 42Æfor keg "k"i. verbnl cnntrnì wnuld h¡ve o slighr_

advantnge in such t less schedule-sensititive subject. This explrnntion

does not account, however, frr keg "k's" sensitivitg tn the oppnsing

contingencies. Secnnd, because of the vrriohliltu of respnnse rrte on keg
"n," the subject would be rereiving r vnrrling number of points each

intervnl. This cont-rasts markedlg tn fullg schedule-cnntrnlled suhjects
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t^¡l'lr-r rer-:eive 5 puint= fnllr_rwirrrl EïÉrq jriterr¡¡ì. Thtr r¡¡rr-linll nurrlhHt- Lri

ptints tw¡rrjerJ tn Subject l5 unrJeF f,r_rn.ìr_rnflnt rnritinrlenrie:: wuuirJ m¡ke

the change Ín av¡arded pnint r¡rlues rnLrrE diif irult tr rleieut rhis
expllnrtion ¡cccrunts fnr the suscet¡tnhilitg r:i t<e¡1 "k" tn r_:uni_rr_rl hU

contact with the nppnsing contingencg. Despite L1ümiÌrg urlJHr Füür

schedule contrnl on keg "k" bu trirtue of mang zero-rÉsplrnsË interr¡¡l=.

such intervtls dn not ndd nng points to the rllltnter. When Suhjeci lF,jid
respond on keg "k," the respûnse rate almnst inuariahlg enrned S pcrints.

fnnsequentlg, the chnnge in contingencies n,ould he rnnre detectnhie nri

tteg "k" thon nn lteg "n." Third, rs seen in cgcles 4 and r nf r¡ble t, fr_rr kell
"4", decreases in respotlse rate of ten cnntinued tn 0 reipnnsesJiriterr,,¡1.

for which no points wnuld be awrrded. This occurred ser¡eral tirnes

during the first few sessions under contact with the oppnsing

cnntingencg. The eorning of zero puints might tend to mrve reÊpûnse

r¡te [¡ack toward a rote consistent with the "press verg fast" verbal

description. Ang or all of the ahove explonotions msu h¡ve been

operotive to keep keg "a' under verbal control.

üenernl Discussion

fomparing the present data with those of previous researchers if¡t-¡nis
et 41.,1982; Hages, Erov¡nstein, Zetile et al., lgt6; tlotthevrs et al.,lgfiFi
v,/e see cleer differences in the strength of verbol cnntrol. These

dif ferences likelg ref lect the relrtive discriminntive cnntral of t_he

schedules empìoged.
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'rÌith refer*rirÉ tn::nfierjuÌ* nlnritrl, the [.¡t-¡rii¡ *t ¡.l. il,lõ?i ¡ri¡]
i"lui-thews et ai.{lgË5} rlrt¡ irirJir_:rte trr_rr_rr rr_rni-rnì hg ilie sr_:lierjule irr the

¡hsence r-rf verbnl rules. The snme r¡n be snirJ for the Hurle:;. Fruwrist_ein.

Zett-le et ¡1. {19ff6) dnta, tlthnugh rrie schedule ieit-her DRL rrr FRj wnrr

generallg tble to gain cnntrnl û\,er restr0nrling.in the úhrìEnr:e of ¡ r¡erhll

rule. Experiment 1 of the present studg, bg contrnst, demuri¡-trnted

precise discriminotive schedule cnntrol rrver Fespnnse r¡te in the

obsence of verbal descriptions. This difference in sctiedule cnntrol rntg

accnunt fnr the greater susceptabilitg nf respnnse rate to rrerbul

mtrripulation seen in past resenrch as well as its derreased likelihnnd tr_r

cnnform to oppnsing contingencies when those cnntingencies are

contocted. The greater discriminntive contral of the schedules used in

the present research likelg derives from the ease of attenrling to chnnges

in the discrete number of points delivered ûs opFosed to the mrrFe

chnllenging tosk of estimoting changes in the densitg nf single point

deliveries over time.

As t consequence of the m0re precise discriminative cnntrol bg the

schedules in the present reseorch, yerhal cnntrol was evidenced onlg

under pnrticular conditions. First, verbrl control w¡s nnt acheived when

a historg oT-control bg a highlg discriminative schedule preceerled the

institution of a verbal rule. secnnd, trunsient verbal contrnl was

evidenced when the discriminntive control of the schedules v¡as

decreased bg use of nondifferential schedules {Experiment 2i. Third,

uerbal cnntrnl wns inconsistenilg evidenced in the trreserrce tf oppnsing
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=rii*dLtle=. ürl'J LrrtnSì:_il_s¡il¡¡_l er¡jderlr_:erJ irr ihe t,rESenDe ni rinrirliffureriti¡l

ir-:h*dulei. i¡iluwing ¡ hi:;tnru flf [0rresp0nden,]rj het-1¡ss¡ :-ìLlhÈ,Jule ¡nrj

deicriptir:ri. Tlie ptit_ hirrt-¡¡g Lri rurrËs[ronden[È requirerl tu r_rht¡in Èii Ërr

irrcnnsiltetit uertrul ttrntrr'l under the npposing scherilrles i:: testimunrl tn

the rji=rrjniin¡tive Lrrrntrul rrf the schedules emplnged iri the present

fÊ::s¡¡¡[i. This historg of rnrrespl]ndence mag haue serued to incrense

the diHLrrimirintir,,'e Lrr'ntrül nf the rule, ns well as decreasing the

likeiilir-rr-rd nf cnntrct with the nFFosing schedules. ¡rs meritinned

prerrinuslr-1, Hlges. Ercrwnstein. Zetile, et ol. { l9g6) divide rule-gnr,,erner1

belinvior into tr*¡c r-:lns::es: i¡) hehnvinr which follows n rule becnuse ni ¡
pnst hist-nrU cri cnrrer-pondence between the rule nnd natural

Lr0nt-ingencies itracking), ¡nd {b} hehavinr which follows a rule becouse

of n past historg of sociol reinforcement for following rules {Fliance}.

The historg nf correspondence between the verbol description and the

scheduìe wauld allow the description to function ES ü trock. The

schedules themselves represent natural contingencies which mog

enhsrrce the power of the verbol rule in discriminating response rate.

Alternativelg. it might be argued thnt the maintennnce of verbol

cnntroi under oppnsing contingencies simplg represents the persisting

effects nf prior schedule expnsure. As discussed previnuslg, this mag

h¡ue been the cnse t¡hen differential responding was mointained under

nrndiiferential schedules. This theorg seem less likelg, however, when

upplied i-n Phases in which npposing cnntingencies \¡rerÊ encogntered.

As seen in Experiment l. nnd in ser¡ernl cflses in Experiment j, cnni_¡ct
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ttìî-li r_rppr_riirirl r_:nnf-i¡r1euüiÈË is lit.elrl t_n tr¡p rÊÊF,ouËÈ rui_¡ ¡fl¿¡- ïh,frl

iev¡ rr-rtit¡rts wit-h behur¡inr. fnnseqUentlq, in the Fresenf_ rlüse. Lìunl_rul

irntil priur srhedule eXtr0surÊ wnuld he experf_ed tn we¡ken rlpirjlrl rnrlien

new sets nf cnntitirlenr_ries ¡re contrcted.

The rjifferenres in r¡erhal cnntrnl betleen pnst and present

resetrrh, nithnugh steniming prinrnrilg frr-rm differences in

discrimin¡tive sr:hedule cnntrnl, mag pnrtiallg reflect the snl:inl

r-:nntingencies on rule f ollowing evoked bg the respectirle prncedure::.

First, in the f,atnnin et nl. {rBE2} nnd tlatthews et ol. {lgÉEi trrr_riedLrres,

ln experimenter is cnnspicuous bg virtue of providing feedhnck for rrerh¡l

rÈ*qFrlnses. This flrrflngement, in which the experimenter "grades" the

verbrl respûnses of subjects nnd then is present, nnt onlg for the brief
period during which feedback is provided, but for the entire sessinn,

undoubtedlg brings a cnnsiderable sncial contingencg into plag. The

experimenter mag even be construed fls pûssessing ongoing information

regording subject resFonse rflte, nnd therefore he immedirtelg nware

lvhen suhjects deviote fram their respûnse descriptions. The obsence of

the experimenter in the present procedure could weaken the socinì

contrc¡l nf nrbitrnrg rules once contingencies not in accord with thnse

rules hove been experienced. The social contingencies in the Hages,

Ernwnstein, Zetl-le, et rl. {1986} manipulntion are different, but perhaps

nn less cnmpelling. The experimenter reads restrrnse-rate insi-ructinns

out loud to the subject, wha follows along on a printed sheet. Here ngain.

rlthough the experimenter was phgsicallg rhsent, the experimenter is

cOnspicuntls üs the snurce of the irrstructinn designlting resprrnse rnte_
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Tli* pre::rnt prnr*dLlre dif ier*q frr_rm ÊüL:h FrÈr/inuslg rjisr_ru=i*d .in

ttint i¡i tlie extreritnetiler is ptigsirallg abient during sessinns and ih] the

inst-rurtitrtls regurdittrl respnnse r¡te flre presÈnted bg the rnmpuier.

Enth ni the:=re pruuedurui dilferences wnulrJ likelg decrense ihe effert uf

:rr-rcinl cunlìngenries nrl rule-following beharrinr. f,learlg, the waq in

which a rule is engendered mag be of vitrl importance in estimating itr*

impnct nn beh¡r¡ior. The effectiveness of r verhal description shaped bg

a cÐniputer iti crntrnlling response rate mng he far less thon nrre shlped

nr instruri.ed ht1 ¡ liuman experimerrter. lndeed, given the dearlh nf sr_rciol

¡rrd other f,c'nsequences nvrilable tn o computer, 0r preyiouslg delivered

to subiects hg a computer, for rule complionce 0r nûncompliance, one

might questinn the role of the computer in maintaining rule-behavior

coFresp0ndence. Explnnrtorg references to social contingencies ore

presentlg speculrtirre, however, since socinl contingencies were not

mnnipulnted in this reseorch. The obvious test of the "social

contingerrcg" theorg üs ün explnnation of the disparitg between the

present result-s nnd thnse of past researchers, using the present

procedures, wtuld be t-o have the experimenter present and instrumental

in aw¡rding points for verbal descriptions during sessions. such a

manipulntion might demonstrate greater verbal control than did the

present prncedure, with the experimenter uninvolved.

The present studg üppeürs to represent sne pole of r continuum of

conditinns in which discrimin¡tive control bg the schedule is powerful

and precise. Frevious research demnnstroting the prepntence of r¡erh¡l
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rulÈi uripr:rÊhÉdule:: üFrFÈü15 tn repre::¡rnt_ f_þs nilier pnìe hg r¡iri.ue nî rrut

hnr¡inrl ¡rheived sur:h srhedule r-rontrnl. This l¡c1,. nf precise srhe,Jule

Lrt'iltrúl ir nnt surprising, nf cnrlrse, given the frequeni- ,ljf f iculties

encnuritered n,ith nhtaining precise schedule cnntrnl in humnni ie.g..

lr¡einBr. 1'-J?t]. The present results dn, hnwever, demnn¡-trate thrt this

difficultg in obtaining precise schedule control mag influence the

reì¡tive strengths af schedule ond verbal rule ncting 0n rÊspünse rate.

tlius determining whether r¡erbnl control is rchieved.

Tf-re impnrtance of these relotir¡e strengths could further be

dernnnstrnted hg procedures designed to olter the strengtti nf either or

bcrtl'r influÉnces ûn response rate. using the present procedures, the

discriminrtive control of the rule cauld be increased bg specifging

precise respünse rates {e.g., press of J responses/interval}, os alreadg

mentinned, hg hrving the experimenter present rnd instrumentol in

providing rules, and bg lengthening the historg of correspondence

bettT een description and rule. The discriminotive cnntrol of the schedule

could be decreased bg varging the length af the interval prior to point

presentrti0n, or increased bg retaining the constrnt intervol but

shortening its length. Perhaps the best wrg to incrense discriminntive

cOritrol bg the schedule would be to increase the point-awrrd difference

between the f1¡xFA response-rate ronge and less optimal rnte ranges_

flanipulntion of these vtriables will help to demonstrrte the canditiorr¡l

rrüture nf rlerb¡l cnntrol of human nnnverhal respondinq.
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Please incÍicate youc choice by placing a clìeci{ 0r ¿n -x' beside the

' -appropriate Fesponse

l- Didyou find the experimental tast<: 

-inieresl-ing?milOly interesting?

--lairly 
boring?

---veq/ boring?

2 How successful do you thinf< you wece Ín oerforming the expecimentaì

task eacly in thesession? very successful?

fairly successful?

siightly successful?

. aot successful at atl?
' 3- How successful do you think you uoe.e-in pertorming the experimental

task late in the session? ery succcssful?
'-. l. 1 i.. :.,j.: ..:_,' .-r'.

.. tairly successful?

- slightly successful?

not successful at all?

4- ¡n general. what strategy did you take in zpproaching the experimental

ldtk-'!

Appendix A

Post-session QuestiLrnnri re

Post-Session Oucst icrna¡r-c

I I-._L-l1i Hf U'l !

Tr rt



Fie¡i* it:¡ir-:¡t¿ rj,Jr.n- 'll¡riLìe bg plrcin,¡ ¡ cfieci< ur rfi'x" he:ricie i-trs

--ri'!ìr-i-l1!-iõiìi iÊiF¡!lËÉ. F¡r iiie :rtUrjU ÐS ír r,.Ilii::ìE:

i. irii ri'-'u iir¡ú r-ire expei-iineriï.¡i ia=k: _iiiiet-¿stirrq?

-nii 
l,Jl ¡1 i rif e,-r=-ti,, g','

-fai;'lg 
hor-irig?

-verg 
trodng-l

--'- lii:'.,í:.ucrÊ:rrìul rJu grrr; tliiril<gnu,rrere iri perfnnning the experirneni-al

iaiii? ï'ifu successful?

-tairì¡.t 
suDressful?

-sl 
i glitl g successîul -i

-rrot 
successful rt all?

3. vrii¡l-. irr ¡enero'!, dn gou tliink r,las tlre purpose of the sttrrlg?

Appendix F

Post-¡^tudU Questi annei re

i r'¡ i- -5 ii-tr:rl i-iii e't i- i,-r liii ¡ i ;-e

I l_-_L_t

Li,J

4. !n gerrer-Ê1, y.,li,:t stt-rtegg did gau take in.'ppraacliírrg the r'rr-'hiei'ri uf

'le t ei-in i ri ¡ ti': tlie f,e; t pressi n g r at-e'/



ì_t I

itl ¡jË¡ìÈinl_ r,.Jit.ri ïii-iïrl! i,irl rjù,.i

t'f¿=rìii:rl l-ütÈ?

€'. tid tlie ¡-¡te of *'¡rricri rjur i-,reììgÊ¡J ilie [<err reìote i.a gour chaice o' ilie
questiori scieerr nf vrhich r af_e i,ras hest? lf su, l¡cr*,?-

7. Diii.gour choice on il¡e ot¡esti¡ii screen af r.,hich r¡te vr,¡s best rerote to
the rate at vr'hich gou presserj ilie t<eg-/ li so, fiaw?

ferh¡'l

t-J! I

8- [tu¡-ino ttre stu,Jg, did gou elvrûu:r presr:.tlie keg rt tiie sa¡ne rate asuou
DliÐse sn tiie questinn screen-/ lf not, *,hu r¡ot?

g. tlid guu iiiirl ii- -¡"e:; lri¡:,i- i;iiF,¡rittit l-ù ¿irir Ouiti'rl brl:

- 
t're:+Ëiii¡ e.t i-iie bett

_* il:uçrr!il! i.he c¡irect

'j!Ì i.iii rjl.lÉî l_! Lrä -:t!-sÉti

rat-e

.lli_!.',vÉ!-



1,'ril.¡. t'ii'ttll iitri í-ùi_É túl- y;lt-tiiitù iiie

ùÈiL-:l-iFii¡li 1-h¡i tju!-l Lliji:ìË ¡ri il[j

d,i ú U f' l.l l-É::: rl i ï É f- il i :-: ii I ì e iiiir ¡ ¡ -i

t:r¡¡i i''¡iiiri ¡ii iii'i iiru ¡;iC i.ir¿

qttestinti Screeti 'ji,J riut Llurí-Hrìt'ùîiÚ, húw

ll. Did rluu ieel rv- iÍicrugii gü{.r þ'ere lgirrg rt úlig gririt iti the studg?

12. tf s¡- r,r,imt ,JÍ,j gnu tliinl< rtrs oûing rn','

ïurh¡l

ill

12. 'tlts the nrcrreg used ss ¡¡i irrcerrtÍve in this studg suf ficient ts rßske

tlie studg vari.liwhile tr' guu?

13. C¡rrr rlcu tliirill oi arrl¡t-hirrg thet rnight ser$e to ma[<e tlie strtdg more

interest-irio orid oiire mr're i¡icentiçe ts subjects if it w¡s ts be nrn û!-oiiì-:,


