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This 

fund •• ontal 

PRI'lCI 

( 

th •• i. pre •• nta Il 
1 

- '1 j • 

~haor.ticlll qu •• tiona 

detail.d .tudy of' , 

~~ • contlnq.fte~ or 

•• sociation betveen Il con~ition.d atlaulu. and an ineentl •• 

• tiau1u8 (CS:IS) th •• ain basia of l •• rnlnq, or do.. a 

contingeney b.~ve.n th. re.pon •• and ~n ineentl.~ _tilulua 
, . 
(~IS) alaotcontributo sOI.,thlng to learnlni' In th. t.o 

1 

.xper1 •• nts conductad to .xplor. th!. queatlon, 1 taa ab~. 

to co •• to cert-ain" conclusions no, pr •• loualy kno.a or 

expl1eitly stat.d. The.. are: 1(,) luto-ahaplnq èan ba 

achhved in th. rat vhe_n _;". CS,and ~ .a"~PU1& .. d\l& are 

the 1 sa.e S,~.U1U~ obj.et~ (2) probability of r.spona. ia 

hlghly res1stant to olission traininq while trequeney ot 

response 18 drasticall)' and i ••• 41at81y reduced at rthe 
-introduction of the o.ission procedure. (3) Thar. 18 no 

/' 

difference betveen the 

CS: RUS c6ntingenci.s 

res~.ctl.. affects of CS:IS and 

on t~e telporall diatribution of 

rlltspons.. (4) The, uaual (greater ~r.gueftcy of r •• po" •• ' 

p~oduced br in.tru.ental trai~in9 tban' bl autoabapin9 ia 

the lanifeatation of a differ.nt apati.~ distribution of 
,1 

re.pon •••• 1 
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supervisor, for /his enthusi.atic: part~cipation in the 
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Paychology Ph. D • 

CONTRIBUTIONS OF STt"ULUS-INCINTIVI 

AND R!SPONSS-INCENTIV! CONTING!NCI!S TO 

ACQUISITIOti. AND 'tUINTINANC! or R!SPONSI 

1 
Tvo exp.riaQnts vero perforaad to co.pare th. affec\. 

Il 

.ti.ul~-inc.ntiv. , 
\ 

"-
(CS: tS) . contingency. 

reapon$.-incentive (CS:R:IS) continqency, and .ti.u~u8-no-
" , 

re.ponae-incentivQ (CS:R:lS) contingency on the acquisition 

and maint~n4nc~ of an inatru •• ntal approach re.pona. by 

rata. Resulta froa the tiret Ilperi.ent ahoved thàt (1) 

tho CS: ts contin\lency and the CS: 8:IS contin9~{--did not 

produc~ different t •• poral di.~ribution of r •• pon.... (2) 
, '. 1 

the CS: 8:'IS contingency produced high.r rat •• of r •• ponae. , 

than the CS:IS contingoncy, 13) the cs:i:ts conting.ncy did 
1 
1 

not prodU?e 

re.ponsea_ 

co.plate· ftxtinction of alre.dye.tablished 
1 ~ 
1 ~ 

aesulta frol'the •• cond .xperi •• nt Iho~ __ -..,----. , ~~-~-=--------
the CS~:~8:~t~S~~~~~~~~.~~~·1~~~~~ruu~c.e~hi9h.r rat •• of 

~ 

r.spons~ but-Cath~-a diff.rent spatial distribution of 

r.spons~s; responaos ver. aor., cent.red on the CS panels 

than)b.the /r./~pons'a produced br the CS:IS contillgencr.· ft 
"T / , 1 

1a con~luded tn_t (1' :the re.p0ftae-reinforce.ent princip. 
~ , ; 

ia not n.c~saary to .xpl.in/~. obseryed differences in the 
1 ..t . , 

conaequence. ,of the cs':tS .. \\d. C~S:R:I$ ocontingenci •• , a"d 

(2) the contribution that~th. ft:IS conting.ncy ... te. to 
" 

respona. rate dependa on an 1ncr.a •• ln the 1llcent1,. yalue 
1 

br the CS and not on "respon.e-reinforc ••• nt"_ 

/ 
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Plychologitt i , dacqu.. ta j01. 

\ CONT8IBU"TIONS DU CON'1'INGINCBS 

STI~ULUS-INCIN!lr ET 'RBPONSI-INèiNTIP A 
1_ ...... , 

L'ACQUISITION ET AU "lINTI!N DI tl 81PONSI 

i 
1'1 effectul •• dana le but 4 • .. . 

~ co. parer les effets dos continq.nc.~ Itilulue-lncentif 

(SC: SI). stimulus r'pon.~-lnc.ntif (SC: a:SI) et stimulua-

ablence-do-rlpons.-'incentif (~C: If: SI) sur l 'acquiai tion et 
\ i D 

le maintien \S'une r'pona~ in_truI.ntal., che. de.lrata •. Le __ 

rl.ultata de la pr •• i6re explri.nce ont d'.ontr' qua (1, la 

distribution t •• porelle d.. rlpon... p~oduite. par 11.-

contingence SC:SI .tait se.blabla l celle produite 
\ 

par la 
\ 

\, 

cQ.~tin9.nc. SC:8:S1, (2) la .contingence SC:~:SI a produit ~ 

un taux 4.,_r'po~sos Pl~8 ale.1 qu~ la~-t-S-f,- '1 

~--(i) la continlJ'~~ produit l'.xtinction : 
1 

• 

0.p16te de. r'pona.s 4'j& appri.... L •• r'aultata de la 

•• cond. explri.nc. ont\ dl.ontrt qu. la contingence SC:B:SI 

ne produit pa. un taux d. rlpon •• plu. '1.,1 .ai. a plut&t 
1 J' 

l'effet de ch.nger la distribution .patiale de_8 r'pon.e.; 
------------ l 1.. rlpon... sont alors plue c.ntrt.. .ur le, sc gue le. 

rlponse. produit •• par la contingence SClSI. 

per •• ttent de conclure (1) ~U'il n' •• t paa 

\ 

nke •• air. 

d'in,oquer 1. principe du r.nforc ••• nt de la ripons. pour 

~XPllqu.r l~. diff'rance. ob •• r •••• du.. aUI con.'quenc •• 

"'d. la conting.nce SC: SI', .t 4e la' contingence SC: B:S1 et (2) 

q,Ué .la contributio.n 4e la conting.nce I:Sl au taul de\ la 

ripons. alpend d'une aug •• nt.tion d. la •• leur incentite du 

sc. '" 
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o 
to ~n appetitiv. or .v.rai .. incentive .ti.ulua (IS) ln a 

, , 
certain aituation, u_uallr ha. a .arked effect on th. 

subsequent behavior'of the ani.al in thit situÎtion'. The 

partiEular bohavioral .odifieation pr~duced br 

r.infore ••• nt •• r be attributed to the contingener betveen , 

the ~r ••• ntation of the i~c.nti •• sti.ulua and·either vhat 

the ani.al ia doing at the ti.. or vhat the ani_al ia 

obser.ing At the ti ••• COrTeapondingll, ao •• vort.ra 

----(8.g., Hull, 1943; Skinner, 1938) have lnterpreted learned 

.odific.tions in t.r.a of re.pon .. -incentive 

contingencie. (R:IS), while othera ( •• 9., 8indr., 1974; 

"owrer, 1960; paVlov, 1927) have regard.d the conting.ncies 

betwe.n so •• critïcal or conditioned stlaull (CS) and the 
- \ 

inc.ntiv. stiaulua (CS:IS). The for.er ide. i_ fr.quentl, 

called the r._ponse-r.inforc ••• nt principl., and the latter 
" " the incentiv.-.otl.ational principl •• 

8011e., 1972; !ate., 197.2; 
\ 

110 "rel.' , , 947; aeseorla & 

1 Solo.on,· 1967; spence; 1960) h .... thouqht it necessary to 

in.ote both the principle •• tha~ 18 ,both 8:1S and CS:1S 

contln9~neles, for adequ .. tel, explaining the ph.no.en. of 
\ 

1 ... rnln9. ' 

" Sine.' the beginnlng of thls centur, the re.pons.-

reipforc •• ent principl. h •• ~ •• ai~.d the .ost do.lnant id •• 
..---~ .. t\~ 

ln discu.alona of l ... rnlng. . Outil rec.ntl" aan, vortera 

• in the field of learning ..... d to ace.pt, .xPlicltlJ or 

i~plicitl,. th •• ~.u.Ption 'hat re.ponae reinfore ••• nt i •• \ 

-1- -

\ 1 

\ 
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o 

• 

\ 

nec •• sary 

CuriouIly, 

and sufficient condition for learning •. ... 

th!s aSlu.ptio~ continu.d to b. Itaunchly held 

throulJhout t.h. lid-century d •• pite,· ~he •• ny repor~. of 

la tent and vhich 

d •• onatrate. le,rning vithout r •• pon'" r.inf~rc, •• n~, a. 
o 

wl'Ill la reporta of , .pontaneoua· re.pon'.e 
\ 

substitution, and learning vithout r.apondlng, vhich.· ' 

da.onstrat. l.arning vithout tb. occurrence of, the r •• pons. 

that finally •• ,r9'. fro. the trainin9 proc~d ur. ,(for a. 
( 

rEtvi.v, .. ~ Ki.ble, 1961). '\. 
"., 

Recently, the 
. 

respon •• -reinforc ••• nt 

principle has be.n \call:ed into 1 gue.tion 
, 

in,estigators whoae ovn llperi •• ntal vott vas catri.d out 

within the broad aS8u.ptions of thi. princ~pl.., Tvo 

On. ia that the respon •• -

reinfarc ••• nt principl. dOrS not s ••• to be adequat. frr 

.Iplainini .any type. of behayior .odifications th,t occur 

durin<J training" vith c.r~ain 
1 

rain~oif ••• nt \contingencie., 

reported ~hat .o •• ti.es. in 

Breland and Breland (1961) 

th. cours. of' inatru •• ntal 
, 1 

tra.ining, response. tbat ,v.r. 1 not r.infore.d occurr.d 

r.p.at.dly and responsas that v.re shap.d or .a1ntain.a br 
/ r.inforc ••• nt failed or ce.nd ~o occur. l'or' • xa.pl •• 

pigs starYed to a •• th br preferring the •• nipulandu. that 

deliy.rad the "food to the food it .. lf. Palk (1971'. S.gal 

(1972) .' and Staddon 

certain peraiatlng 

, . 

and si •• elhag (1971) r.~ort.d that 

lrrel ••• llt r •• pollae. could be acguir.d . 
p --and aaintained during th. inter-re,ntorc ... nt. ill,"ryal of 

1 

( ! 
1 



:, ,~,,>~ t; 

, "~ .' :.;~~~.~;, 

• 

an in.tru •• ntal, training teh.dule, at th ••• ry .o •• nt vh.~ 
1 

probab11ity of re1nforc ••• nt va. 'at itlÎ lov •• t. 
. ' 

1.on9 , 

th8.8 ph.no.ena, called adjuncti •• beba.lota (Palk, 197') \ 

or_induced operants ~.~al, 1972», 

Q '969) , air-drinlting (ft.nd.laon 

are Rolydipaia (palk, 

& Chillag. 1971) pica 

. (Vlllareal, 1967), and whe.l running (Segal, 1969). Th •• e , , 
and their lsplicati:ona 

segal (1972' •. A~ the aini.us, thea. findlngs aU9ge.t tbat 
1 

so.. additional princJ.ple la regu1Hd to suppl ••• nt the 

respon.e-re1nforc •• ent vprinciple; 

oresponse reinforce •• nt principle 

eondltibn for s ••• ral type. 

aodlficationa. 
/ 

in other vord., the 

say n~t b. a aUfflcient -

of learned beha.ior 

Th" .econd Q point ari.e. tros- the ' findings that 
0 ;-

.pacific and stable reapolAs •• , vbich alte "operants"' or 

"lnatrusental" respon.e. in the 

"e.itted" and(are not uDco~dition.d 
\ 

.enae that 

"eliclted" 

tbey are 

tt.pon.es, 

,say be .haped in the ab.ence, of an, etplicit r •• ponse-
1 

incenti •• (R: IS) 
... '\ P. 
co~tiDgeney. \ po~ ez.sple, tbe .ere 

exposure of an an!"'al to a conditioned ati.ulo.s-incenti •• , 

atifulU$ ,~~~ntingençy (CS:IS), '.s in th. elaasieal 

conditioning procedure. i8 suf~ici.nt ~o in~tiat.' and 

'saintain operant pecking in th.~ abaeace' of .~ explicit 
fil' , . :. 

<positiye ruIS 'contillgencJ taro.n & Jenkins, 1968;' lener, 

"9,3,~' 'Or eyell in th. pre~~ce of ... .eqati •• ,\R:IS 
~\ . 

conting_ncy (.illials, & lilli.ss, 1969'. ~he.efiftd1ng8 
! 

indicate that, at least under certain condJ.tions, the CS:IS 

contillgencl alolle say b.,S~fficient for the •• ergence all~ 
" 

) 

\ , i 
,( 

• 

. .... 

/ 

.1 
1 

'1 
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o 

.. 

\. , 
.aihtenance ot nev respon ••• ; in otber vorda, the r •• pon •• 

reinforce.~ may not'b. a nee •• sarr condition for c.rtain 

inst~nc@s of learned behavior aoditication. 

The ganeral! 1 question rais.cl by the type of 
~ ~ 

abÇ»ve i8 this: Ilhat th" experi.ental r8~ults described are 

contributions' of CS:I~ and ft: 15 contingenci.a to th. 

dev010paent of stable responses in differant type. of 

training procedures? Here va examine this que.tion in th. 

light of available t1ndings and tbeore~ical i4ea8. 
~Il' 

lJlI.Rl.IP 
1 

Our plan here is to classify training procedure. in 

teras o~ the possible involy ••• nt ot R:IS and CS:IS 

contingencies, and then to exa.ine the crltica1 Ividenc. 

béarinq on the contributions of the tvo contin~cies in 

producing the ~raininq outeo.es of so.e of the .ore co •• on 

procedur,s.' ~ha clas.if~cation sehe.e is presented in 

Table 1. Por couy.nience ve deal vith procedures 
" .'h : 

involving appetit!ve inc.ntive sti.uli only. . . 
cl~8s of training ----Each cell in Table 1 refera Ito a 

paradigme, definef by~heoarrange.eDt of a certain CS:IS 

contingency ~colu.ns) and a certain 8:15 continq8ncy 

(;OVS) • Eiiher or both of the contingencies .ar be 
1 

positive (CS:I~ or B: 15), indicatin'} can increas. 1n the 

a~o,. " probabi11ty of reinforc ••• nt the preya11ing 
~ 

(background) proba.bilitr of- reinforc •• ent 
' \ 

. (inc.nti y. 
, 

sti.ulation) before CS 0': B. !ither or both of the 

contingeDciea .a, he neg_tlve (~:IS or i~IS), in4icatinq a 
1 

-JJ-

"-

l' 
: :? 
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Table 1 

/ . 
Cla •• ifieacioa of so.e Appetitiye Traialal Procedurea Accord!a, to the 

St!.u!ua-IDceDtlY. aa4 •• spoDse-IDceDt!ye CODtiDleDcles. (See Dote belov.) .-. 
, 

~ 
~ 

CS:IS CO.rI.CI.cr 
, 

"Ii 

POSITIVE OJISPEClrIED ------ j\ HGATIVB . , 

~ 1. CS:lS aDIl 1:lS 2. CS:IS? aDIl &:lS • 3. lI':15 ... &:18 

= l.Ma-eata1 tta1ÎWla (a) St.p1e fJlatr _"tal 1Dat:z _ ·t .1 t::raia:I.IIs v1.th 
H 

! • Uh at ... l_ ~. ~rdu1u& ("SIuIpflla") w1th ripa].ëd peaalty • 

- (h) Sàperat1~ Proc:ecIure n . 
(IIone & SId.aer, 19S1). . 

1 li 4. CS:IS ... &:181 5. dI:181 ..a &:181 6. Œ:U .. &:15'" 
H t: 

(a) Sapeniitioa hoaI&Iare 1 ~tioaecl IuhibitiOD' ''v 

fi 
H Aatoâap.iq 

1 (BmIna • .J~, 1968). (SId:aaer, ~1948) (-.e.corla..-1969) • 
-.- (h) ...... coa.ttol 

H ("corla. 1967). - " III . , 
1., CS:lS aDIl I:IS 8. CS:IS1 ad 'I:U 9. ts:U "'-':15 

\ 

= (a) .pt1ye auto- ~ty tra:iJWla. . '" (a) lDtertrlal lDten'al 
~t ........ ~ - ' . (h) ExUactloll. § , 
(1H1U_. 1969) 

1 (h)0Idu10D 
, 

(Sbeffielcl. 1965). 

~te: X8~ ...... e4 to be aD .ppeelttve tDc~atlve .ttaulus. CS:IS or &:IS aea.s a~ 
IDcrease in tbe p%Gbablll~ of 18 ~~ese.tat~oD above tbe prèvaili.1 backSro~.d probabl1-
it7 of 15 presentatioD. fI:lslor I:I~ .eaDS • deere.se in tbe probabll1ty of 15 presea­
tatio. belov tbe prev.tltDI backlrouDd probabl11ty of 15 preseatatioa. C5:JS1 or &:151 
a.aas tbat tbe cba.~e ln tbe pr?~abil1ty of 15 pre.eDtattoD t. uD.pecified. Se. ~est~ 
for fartber espIaD.tioD. 

o 

., 
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~ 
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\ 

decrea •• in the probability of reinforce.ent below the 

pre.ailinq probability before CS qr R. -.bo And either or both 

of the contingencies .ay unspecifled (CS: 151) , 

ind.icating elther no chang. in the 'probabl1ity of 

reinforc •• ent (null contingency) or the opera~ioa Qf so.e 

unintended, adventitlous contingency. 

A couple of exaaples would help to clarify tha table. 

Conaider Cell 2, 

CS: IS1 and B: I~., 

where the assu.ed cônting.ncies are 
l, 

This contingency constellation d.scribes 

~vo knovn procedures: Ca) shapinq by trainer, and lb) 
r 

supersti tion training, , type II. 

there i8 no specified CS and thus CS:IS 
f 

contingency but there ls 'a and a 

specifiad positi.e B:IS contingency. è' 

, 
In superstition 

training, type II, thera ia a specified stlaulus, "but no 
Q 

specified- CS: IS c~ntin'gency, 
\ 

and there la a s~ecifi.4, 
Cl 

, 

rasponse 'and a specified positi.e B:IS 'contingency (Borse & ----J' 

Skinner, 1958)~ aext consider Cell 5, where both , 

c contingencies are unapecifled. ' This 'c~ntingency 

constellation aescrlb'es (a) super~tition, type l, a~a (b) a 
" randoa procedûre. In superstition 'training, type l, there 

is/no specified CS and thus DO specified CS:IS contingency, 

and thare is n~ specifiad res~oDse and thus no specifie1r· 

R:1S contingency (Skinner; '9~8). In the ràndoa 

procedure, thara is a specifiad stiaulus, but no specified 
~ , p 

CS:1S c~ntingency, and sinee tbare is DQ speeified response 

,;. there is DO specified R:15 contingeDcy (Rescorla, 1967). 

o 
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Of the s •• eral training ·paradig.. repre.ented in . 
Table 1, ve h •• e selected four for 'detailed •••• in.tion in 

order to assess the relati •• contributions of CS:~S and 

" a:IS in the type of .odifieations of beha.ior • produced in 

these procedures. The four paradiq.s are: "auto.hapillg" 

(Calt 4),."o.ission" (Cell 7), "superstition" (Cel15) and 

, "shaping" 

togather. 

(Cell 2) ; the la\st tvo vll1 be discuased 

Th. eurrent vork vith these procedures offers 
-

the .ost direct e.idance on th. question of the relati.e 

eont.ributions of CS: 15 and lU IS cozatlllgallcl'es to l.arned 

/ .odifieations of behayior. 
\ 

\ 
In the autoshaping,' procedur~,. t~re i. a poaitiYa . 

CS:1S eontinqencJ and an unsp~cified 1:15 contingencr (.aa 
, 

. Table 1). The probabi1ity of 15. ia increase,d (fot a briet 
. , . 

pariod) folloving tha presentation of th. conditio~ed 

sti.u1us (CS) and 15 lis presented v~thout ~eqard ta the 

baha .ior ,of tbe ani.al. This .aans that tb. ",presentation. 

of 15' is sti.ulus-contingent and supposedly rasponse­

ind.pendent. 0 As in discri.ination training, a re.ponse 

gi'fen during the presentation of the positiye 

diacrl.i~lltiye stiaulus, is) follovad (vi~h or vithout Il 

/. 'd.lay) br the presentation of the 15, but unlike 
, ;--..~~ 

_ 1· 'dillcriainlltion trainin9~- the-absence of the saa. tasponse 
-'1-- .. , ~.:: 

! 

a.y a1so ba follovad by the presentation of the 15. ,Since 
, 

15 is Ilot contingent on any responsa, 1 no responsa ia 

specified and 

aDy'coDsistent 

the inyestigator '~f s~aP\J 1bserye what, if 

resp~Dses a.erg. vith this type of training. 
, \ 
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• .Illi' r~14.iul 
Brown and Jenkin. (1968)- obser'fed that non-r •• traine' 

hanqry pigeons de'feloped the feapona. of approachin9 and 

pecking an inter.ittently pr •• ented ke,-light (CS) vhich , 
had been consistently folloved by access to grai·n. Thei» 

.ost suceessful procedure w~s the forvard pairing (liqbt­

food) of a relati'felylshort liqht presentat!on (3 sec. or 8 

sec.) against a backgroun4 (intertrial) of no light or of a 

, ,,'. ~~, 
tRI, t .'$;~ la', _ " 

light of 

proceJures 

a. different eolor. The l. ... st· sucees.ful \ 

vere ~ ôackv .. rd pairiDg of light and food, 

present~tion of the light only. or presence of a constantly 

illu.ina'ted light. 
, 

and a forvard pairing of .. light that 

vas turned off during a trial A9 .. ~nst a background of 

illu.inatad light. ~ In' ail bat on. experi.ènt •. a paek 

durin9 the CS period ter.~at.d tha VS and, operated the 

food tray. 'Th. _ain in terest of th~se .x~eri •• nts vas on 

tha ti.e raquired (in tar.s of tha nU_bar of trials) for 

"autoshapinq"--tha •• ergence of the f!rat response--bafore 
1 

that responsa could be influenced by any aceid'.ntal Il:.IS 

pairinq. The aean trial of the first pack for forvard CS-

\ . 15 pairing vas 14S and all 36 subjects •• itted :~~l~-~~n~~. 
;. ",.~~_-,I 

peck vitbin 119 tria!S~ Vith backvard CS-Irrpairin~, only 
/' t 

2 of the 12 subjects eaitted their first p~ck vithin 160 
• '1 

trials (at r.speetively the 50th and 57th t~ial) • ln one 
" l' 

\~ 
of their procedures, vhere tey-pects had no affects either 

J , 

on the cs duration or on the tiae of food deli'fery (fixed-

• , 

trial condition), 'respond~n9 throughout the 8-sec. trtal 

vas readilr ,acquired b~ al1 12 pigeons~ànd aaintalned\at 
i 

f ... 
\ 
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hi~h rate. 

d.aonstratecl 

~n 5 'of th ••• ThuR 8row~ and Jenkina 

both autoshaping and .aint.nanca of high rate 

of respons. in the absence 

contingency·o 

of any explicit B:IS 

In oraer to show Ithat the a.argança and repeated 

perforaance of a ~.sponse in the autoshaping pr~cadure ia 

~ependent on CS:1S contiDgency, it is neces:ary to havJ a 

control group in which CS and IS are presented but not in 

the forward pairing. The absence of autoshaping in the 

case of backward pairing (BrOwn ~ Jenkins, 1968) shows tha,t 

CS:IS contingancy contribute4 to autosbaping,in the forward 
( • l' 

pairing conditions. A aore ganeral cont~ol' procedure la 

that of e~ploying a "truly rando. group," 'in wbich the cs 
ta 

and 1S,are presantad indepan~ly (Rescorla, 1967). Witb 
~ 1 

such appropriate controls, raliable autoshaping has bean 

deaonstrated in several species. These include pigeons 

(Wi'liiaas Williams, 1969), rats (Peterson, lckil, 

Pro.aer, & Hearst, 1972; Myer & Hqll, 197q; Stiers & 

Silberberg" 1914), chicks (llasserllan, 1913b), and squirrel 

\ .onkeys (Ga..zu & Scbvam, 1974). Other e1aias of 
~ 

autoshaping but that lack tha proper control procedures 

include dogs (Smith & Sai th, 1911), rats (Povell, saunders,. 

& Tho.pson, 1968; Har~y, Hochstetter, & Parker, 1974), 

~bobvhite quails (Gardne~, 1969), rbesus aonkeys (Sid.an & 

;/ Fletcher, 1968), fisb (squier, 1969) and chi14re1\ (Ieiler, 

1912) • 

Bafora conaidering-the conditions that detaraine vhàt. 

th~ outcoaes of an autoshaping procedure vill beA it i" 

-9-
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l , 
iaportant to drav attention to one of this 

procedure. Wha~ is called the "con~itioned atiaulus. in, 
?~ 

1 -----,,-
the autoahapinq procadure (a. q •• th. -key-liqht in'tlii--Brovn -1.," 

& Jenkins' experiaent), ,serves not only as the condi tioned 

or positive discrillinatlve stiaulus (CS or ~) which 

signals food, but a180 as the aanipulandua in rela~on to 

vhich, tha respODS. is perforaad and aeasured. Tus, the­

saae location in the training situation pro'fid s the 
1 

training stiaulus co_plex vhich serves as the CS or SO, and 

the eliciting stimulus complaz/ (ES) vhic~ elicits or, 

. / contributes to 
, 

the approach and peckinq rasponse. 
1 

T'his 

identity or proxiaity of the locations of cs and ES appears 
(, t' 

to be an important condition for suceessful autoshaping. 

In the usual _ammalian training situation, the CS (or SC) 

and the ES (or _anipulandum)' are separated temporally or 

spatially, or both. In the training situation uSUàlly 

,aployed vith birds, hovever, t)e locations of CS and ES 

are the salle. It Is no surprise then that the p~enomanon 
"" 

of autoshaping vas tirst elearly deaonstrated in birds, and 
, .. 

for soae tille it vas dou~ted tbat it c6uld be deaonstrated 

in rats and other .a.lI~ls. 
1 \ 

l''i~a~y o'-$he f'2~~I~ 

The condition~ that deteraine ,th. efficacy of the 

autoshapiug procedure ate related aainly to the aalienc. of 
~ , 

the CS, that ls, its spatial and teaporal discriainability, 
1 1 

a~d to the salience of the CS:IS ,relation • 

Brown and Jenkins (1968) found that ~en9ths of tey-
o ' , , ~ 

liqht of 3-sec. and 8-sec. conditions did Dot differ in the 

-10-
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,pro~ of the firat peck. / Ricci 

'conditioned sti.ul! that vere 30 and 120 •• c. 

(1913) 
\ 
'lollg: 

u •• d 

the •• 

• tiauli vere siaple or di.1d.4 i-nto four equal coaponents 

of different"colors. Birds began to peck significantll 
-

sooner on the JO-sec. 8~i.Qlus than on th~ '20-•• c~ 
\ 

sti.ulus. Ther. vas also a tendency to peck sooner in th, 

four~co.pon.nt sti.ulus under both CS-duration condi~ions. 
" , , 

Hov ••• r, there vas no significant differance in the' a.an , 
rates. of pecking after 1S sessions b.t!" .. n groups 9i.en 

trials ~ith. different CS dura~ions. 

Terrace, Gibbon, Farrel ana Baldock (tn pre.s) .ar1.d 

,the a •• rage intertrial inter.al bat" •• n 5 sec., and .00 sec. 

a~d found a correlation ICO~ffici.nt df ~.97 b.t~een the 

.alue of the log of aean lnter-stiaulus intar.al aDd the 

log ~f a.diall nuaber of trials before the first pecki.ng 

There is thûs a tend.ncy tor the e.erg.nce of Ithe 
R 0 

o. pecking response to be facilitated br shorter conditioned , 

atiauli and longer intertrial inter.als. Both these 

conditions incraasa 

conditioned stiaulus. 

the teaporal salience of the 

/ 'l'he spa.tial sallanee of the CS ls a1so an laportallt 

factor in the deter.ination of th. response; "hen the 

stiaulus that signaIs the • incentiv. stiaulus stands out 

froa the backgrouDd f the experi.enta.l chaaber, refPonding, 
. \ 

develop~guite rea i1y. 'For axa.ple, if the houseli9ht of 

the is turned off, the 11IQ.i~.tioD of 

the ke,-light ead the dark chaaber. thereby 

-11-
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1 
increâsiflg 

correlatecl 

the v1sua1 lIIiauli that ar4t '. .. " 
vith incenti ve. las.eraan (1973a) ha. shovn, 

in auch a situation, that the pigeon 408. not ' acguire the 

key-light r •• ponse or doea 
1 

dis pla,. different sorts ~of 

not .aintain 
s 

.. sup.~titious" 
1 _ 

\ 
it but rather 

respons.s or 

.ove.ents directed tovard a variety of featuras of the 

experi •• ntal chaaber. l circuascribed stiaulua vith aharp 

~ontours--a clear figure on the background--aakes an 
Q 

effecti.e CS, in autoshaplnq. 

ts the aensory .odali~J·to vhich the CS belongs an 

iaportant variable? 

~ncl Jenkins (1974), 
/ 

caae randoaly froa 

located hehind a 

In an experia.nt reported hy Hearst 

Jebk1ns ~ •• dlas a CS a whita noi.e that 

on. oi ~vo loudspeakers, each one 
, ,1 

constantl," illu.inated response panel. 

Jenkins found' that pigeons aoved tovard the sounding 

sp.ater in the autoshaping condition on -a significant 

nuabers of trial~ but not in the rando. control condition. . 
_ 1 ù 

Roveyer, the percentage of trials on vhich pecking 

, responses occurred in the autoshaping condition vas .uch 

lover and aore variable than- vith a visual cs (BroVn & 
'-

Jenkins, '968). Hearst and Jentins suggest that aUditory 

signals are less efficient than visual signals in, eliciting 

approach and contact responses: "possibly, the,,:sound acted 

as a signal for vhen to approach the visually salient telS 

but the approach vas to the key, not to the sound source 

itaelf." (Hearst & Jenkins, 1914. p. 9). siuce a sound, 
., 

Gyen vheu it co.es fro. a 'localizCid source, spreads and 

envelops the ani.al (lite the diffased light in the 

• 
-12-
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ttKperi.ent 4.acrib.4 abo •• ), tbe leasar af'ficacy of a aound'-

aay reflect not a aodalitr 4iffarance but ona of 

dispersion. 

That such SD propertia. can b. acquired bl a .ou'cl 

has be.n ahovn by Schvartz (1973). He usad a t~ne that va. 

0- spatial~y separate4 fro. the-illuainated re.ponse t_y and 

got ~.sponding OD- the tey, but .fter ••• ry special 

s~quenc. of training. He trainad pigeons ou a responsa-

1-

li 

1 

/.. '\ 
iad.pend.nt aultipl. ~ehedul. vhere, a 'I co.ponent va. 

by a gre.n te, and an extinction (!IT) eo.poneat .. nnouneecl 
i ( 

, annonneed by a red ter. Pigeons c.... to pack the gre.n 

tey during the 'I coaponent and, not to pèct the red /",e y 

during the.BXt eo.pone~t. tben, in .,second condition, the 

!XT co.ponent vas announced br a green t.y, lite the. '~ 

co.ponen'~. 111 pigeons stopped peckiDg. In a third 

condition, a tone vas ~dded to tbe,'I co.ponent (TONB and 
"-GBBEN) vith the hopa tnat it could acquire .. signal value. 

It did not; pecking v 

vas then repeated (GREEN 

not resuaad. the first condition 

, and peckiug resuaad. 
" 

In the neKt condi~ion, the tone vas a d again to the 

green coaponent"but this tiae the EXT co.ponent--stayed 

rad. Pee king parsiste4. Theu, as in tlie third 
, , 

c;,ondi tion, the tone vas the only signal for food, both 

co.ponents being gra.ni th!$' tiae, pecting vas not 

suppressed. Apparentl, the tone had becoae an SD. - Thus, , \ 
\ 

once responding had be.n .aintained in the presence of the 

'tone, it could subsequently be ganerat.d bJ the tone •. But 

the initial a.ergence of the respoase vas Rot possible vith 

-13-
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sp.tially separated tone-source and response key_ 

,Schvartz a180 ob.ervad that'~!tach ti.e the tone v •• 

p~e.ented in a nev procedure, all pkg80nS oriented ~ tovard 

t~e tone, but that bahavior faded after the first fev 

sessions. These findinq$ are consistent vith the; ~dea 
, 

that the .a.rg.nc~ ~f responding in ralatio~ to an aUditory 
\ 

.~iaulus is det.r~in.d by signal salience, as detarained by 

its loca~ion-sp.cificitJ_ ! 
'lpart froa the signal-salienpe of the CS, the precise 

CS: 1S _coDt1n9~ncy is also an iaportant deterainer of the 

efficacy of an autoshaping procedure. Gaazu and iil11aas 
1 

(1971) have shovn that the aere teaporal a.ssocia tion ' (or 

siaple contiguity) betveèn.the stiaulus a.nd t~e incentiy. 
1 • 

is 'not sufficient to deyelop responding. ahat seaas to be 

Gssentisl is a contrast batv •• n the stiaulus that signals 

incentiva and soae stiaulus or stiaulus coaplex that 

signals the nonpresentation of incentive. 
1 

lnst.ad of using the CS to signal the precise tia. of 

presentation of the incentive as" did Brovn and Jenkins 

(1968), Gaazu and Wil~iaas (1971) aade the presentation of 

the rein forcer eguallf probable at each second of the CS 

duratipn (illuainati?n of i dist). The duration of cs vas 

8.6 seconds, and successive cs'pre~entati~ns vere separate4 
1 

by a aean intertrial interyal of 30 seconds. 

Iprobability of incentive (grain) pr~sehtation vas .03 

each second of cs duration, vhich ae~s an a~erage_Of 
.y.r, 33 seconds~ ln ayerage of 13 r.inforce •• nts 

The 
1 

at 

once 

vas 

9i"D c1urillg the 50 dai,ly trials. The four pigeons usaa 
'-;'f, 

-1.-
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began to peck aft.r 
~ 

.. e ~~. 

as subj.cts 

a.intainell or increased r.sponAt~g 
4', 

fev s •• sions and\ 

in the 'subsequent 
." .j'< 

'sessions. Hovever, v,hen Gaazu and aill\e._~ presen~ed the 
, ,. 

ineentiva at P the sa_. probability durin~Ythe intertrial 
\ ' 

interyal as du ring the illumination of the key, all pigeons 
o ( 

soon stopped packing during the illuaination of the k.y. 

Thera vas also no peeking durinq the inte~trial interval. 

ahan the prior differentia1 condition. vas reinstated after 

15 non-differential sessions, peeking rapidl} recove~ed its 
1 " 

previous, levels. Anotherigroup of nàive birds exposed te 
! '" ( 

14 daily sessions of non-di ferential eonditipn' failed to 
\ -

dave~op key-pecking. Thes results elearly contr.dict anJ 

stateaent that the response is sOle1y 

daterained by the 1 -rein forcer contingeney. If 

this vere the case, then r sponding on the illuainated 

panel should have d ~ during the non-diffEtrential 

condition, vhen the only proeedural change vas the 

presentation of grain ~ring the intertrial intarval. 

Clearly, the contiguou presentation of the stiaulus 

(key-ligh~J and, the not suffieient to 

develop _or .aintain peeking on the keJ-light. The CS:IS 

rel~tion, to be ef;aetive, au t be cbntrasted against a no-

~n other vords, the 

probability of presentation of the lncentive aust be higher, , 

in the presence of the., CS -than 

responding on that sti'.ulus. 

uring its 'absence to obtain , 

por Ga.zu and 8illiaas, it 

is the 

than its 

-iJiforaational properties of the stiau1us, rather 
! 

aere association vith faeding" that are 

-15-
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r.sponsibl ••••• for acquisition or sustained aaintenance of 

behaviO~" (Ga.zu S lillia.s, '1911,'p. 925). The Ga.zu alld! 

lillia.9 (1911) procedure i9 siailar to a tvo-coaponant 

\ 1 

.ultiple schedul~ of rasponse-independent reinforce.ent. 

'l'ha first' cOllponent,,,. of a fi.ad du~tion, vas asS~~i_a~~;_': __ .>-_.---
• '"' 1 ~ 

~'~h an 1lluminated kay, a~d~~cont--co.ponent, of a 

~~!~~~Sociated vith the absence of 

----- " ----- illu.ina tion of the same light. The differential 

condition in the above described experiaent of Ga.zu and 

8illiaa9 vould be then a !ULT V~ 33, 'EIT and' the non-

differential con4ition a ftULT fT 33, VT 33. 

SChva~tz (1913) ,used a moie regul .ultiple sahedul., 
" ~ . ~-',~ , 

vhere both co.ponents_ver~f equal durati~n and associated 
"'. 

vith ~ light of a different" color." In ·the differential 

procedure, the tvo~co.ponents vere of a differ~nt scbedule 

('T 33, RIT or VT 33, VT 100) and in the non-differentlal .- ..... 
procedu~e, the tvo coaponènts vere identical (VT 33, V*' 33 

~~f 
<. \ • 

or 'T 100). r~hey found that responding vas' increased or 
" -". ~~., -

.aintain~~,r O'lJ, in the di'fferential procedures, and that 

ra 'tes of ~~~ling .vere ~sually higher durinq the coaponent. 

of the color associated vith a hi.gher densitJ of .' 
. ~ 

reinforceaent.. 1 In the non-differentia~ proce~res, vhere 

reinforceaent freQUeJcy ,vas ~OUbled, rates ;f responS: in ' 
-, 

both co.pon.nt.s ~ecreased slovlr over se~~ions; there vas 
1 

little difference in rates batvean coapolUlnts in /the last 
\ 

three 
î ,. " 

sessions ot the non-differential conditions.' ~ 
"1 ~J.Ii \ 

, " 
Thare is a "notevorthJ differance betnen soae 0' 

result.s obtained ln t.he Ga.su and Schnrta 
1 
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,1 
! , , 1" 4t) ~peri.ent and the ones ~btain.d by Gaazu ~nd l~lli8.âs 

., / (1971). 'Gaazu and li11.i8.as' report.ed near1y no reSPO~dingl 
~ tn either coaponent dur!ng the non-differential condItion • . 

o IJ 

In the Gaazu and Scbva~tz experiaent, the non-di~ferential. 
, . 

( 

procedure did reduce respondinq in both coapon~nts bui did 

r 
---------- -

not suppress it ov~r~24-daily sessions. AJ Gaazu and 

~~ proposed, there may be a stiaulus 9 neralization 

factor: usinq tvo lights of a different color may be less 

• 

of 8. contrast than using 

- illuaination of the same ligbt as did Gaazu 
. . 
and '",Iilliaas 

(1971). It i5 also possible tbat a aultip1e schedule' 
, 

•• here the higb.value co.ponent is of a short and fixed 

length (that is, ~ore salient), and the other coaponent is 
, 

l~nger and variab~ (as in Ga.zu ,& lilliaas, '1971) vill 
\ : 

produce aore contrast than a aultiple schedule vit~' ~vo 

long and identica1 component~ (Ga_zu & sch~rtz, 1973) ~ 

The above evidence clearly ïndicates t~~t, for 

autoshaping to occur, tbere must be differential training, 

a' contrast betveen.' the environaenta1 stiaulus condit10n~ 

present wpen an incentive s~iaulus is ~vai1~ble at a 

certain probability l "and the 
~ 0 

environaenta1 stimulus 

condrtions present vhen the incentive stimulus i~ available 
, 

" at a l~ve, probabi1ity. The differential trâlning ls aade 
, . 

ea.sier when the iditference 
~ . 

conditions 1.S aade, salient., 

r~r, of lh, Be§p~all 
tcbording to Boora (1973" 

the 1:.0 stiau1us 

~-----­~--as vell as HearSt and ----- \-

Jenkins (197_" the form of the respoDS8 in the autoshaplng 
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procedure is detèr.i~ed largely 
(C->" . 

by the nature' of th..è
Y 

dl­
unconditioneA incentive stimulus. Jenkins and "!re (1973) 1\ . 

studied the fo~m of the pecking résponse to an illuainAted , 

key-light that preceded the presentation of food or vater. 
'\, 

The' results showed (1) that the for. of the response in 

vater-deprived pigeons on a key-light preceding 'water 
\ 

presentation vas simirlar to the COnSU •• a tory drinking 

response, and (2) that the fora of the respoDse in food-

deprived pigeons on a key-light preceding food presentation . . 
vas siailar te the consu.matory eating"response (Jenkins & 

/ . 
"oore, 1973, Experiments l and Il). .In their _ost 

relevant exper~œents (Jenkins & ftoore, 1973, Experiaents IV 0 

and - V), pigeons vere depriyed of both food and vater to 
\ 

control the possible effects of deprivation on the for. of 
. 

the response an~ vere concurre~tly trained on tvo different 
( ~ • ~ J t~ 

key-lights (in coler, form, and location). One sti.uLus 

vas paired vith vater and the other stiaulus vas paired 

,vith food. Trials with each stiau1us vere aix.d in random 

1 
orde~. A~ain 

1 
.ost key-responses vere of appropriata 

~ . 
consu.matory fora: food es's vera "aatana and vater es's 

1 

,}.,:, . vere "drunk." 
, f"~:.» 

/ 

• 

Rackhaa 

exposed '.ale 

(1971.;citad 

,pig~ons for 

by 

100 

Hearst and Jenkins, 1974) 

dai1y sessions, each' 

consisting\~f one presentation of a tey-light that p~eceded 
1 1 

accessibility to a f~.ale pigeon, br the t~aoYal of a 

par,ti twn for 30 .inutes. Accessibility to the fe_ale 

.elicited courtship and aating behaiior in the male. After 

a fev pair1ngs the .ale pigeons bagan to exhiblt courtship 

-18-
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, , 
behavior in the presence of -the CS and directed this 

, beba vior to the cs. These results show that autoshaped 

responses can t~ke the fora of the unconditioned response 
1 

to the ince n ti ve. HovJver, this is not necessarily the 

case. 

In a cool cha~ber, Vasser.an è1973b) exposed thr\e­

d~y ~old chicks to paitings of a key-1iqht vith a brief 

period of heat.stiaulation from an overhead infrared lampe 

Heat as an incentive stimulus has the adYantaqe of not 

beinq precisely localized and of eliéitinq behavior such as 

immollili ty, vinq extension, and t vitterinq, vhich are 

incompatible vith pecking. Nonetheless, chicks in a\ 

reqular forvard pairi~q \condition began to peck at t\he ker 

after a median of 8 trials and pecked àt least once on 
, 

about 701 of the trials. A rando. Gondition group, in 

vblch occurrence of CS and IS vere scheduled independently 

of e~ch other, did not peck very .uch (first peck ' after a 

" 
aedian of 33 trials). Also, chicks shifted fro. the 

randoa condition to the paired condition shoved an increa~e 

in peckinq at the illuainated key-liqhi, vhereas chicks 

shifted fro. the \paired to the randoa condition shoved a 
( 

decrease in pecking. The °au\t~~r de'SC"t1bed, the /paCkS as 

beinq qenerally forcefully directéd at the key. An \ 

interestirq finding vas t~at the response drifted ~o a nev 

topography after a fev sessions,: "The chicks approached 

aven closer to the key and pusbed their beaks ioto it, 

shaking their heads froa si de to side. Thr total pattern 

desc-ribèd as ·sn0991iog", of behaYior can perha'ps be 

-19-
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1973b, p. 877). This:' shovs that CS:IS 
1 

continqency is .sufficient to engender pecking, a response 

that is topoqraphically different fro. the usual response 

to ther.al sti.ulation~ also approach and cont~ct vith a , 1 

localizable incentive stimulus (heat laap) is not necessary 

for the e.ergence of approach and contact to the 

conditioned stiaulus.. It has been pointed out ~hat 
~ 

"snugqling",is an unconditioned response of young chicks to 
, 

a var.th-giving aother hen (Roqan, 1974), but this 

does Dot dQtract f!.;. wasser.an's de.onstràtion 

fact 

that 

approach and contact responses, 

responses that 

devetoped in relation to the CS 

continqency (Wafser.an, 1973b) 

Ga_zu and Schva • 

different fro. ,the 

heat la.p was turned on~ 

the absence of an R:IS 

found, in the squi~rel 

• onkey, an autoshaped response to an illu.inated key-light 

that vas different in fora fro. the consu •• ato~J response 

to food pellets. According to Ga.zu and Schwartz, 
, 

-initial tey response~ vere alvays .ade vith pal. faclng 

dovn, and although the finge~s vere hent, the to~ography of 

this response vas decidedl-y different fra. the hand 

.oye.ents involved in reachfng ~or a pellst--scooping it up 

vith the pal. turning upvard rnd bringing it to 

subseque~tly, so.e of the .onkeys p~essed the 
\ 

their ' noses." (Ga.zu & Schva. 1974, p. 364). 

the .outh. 

kef lP-th 

The authors 
. ~ 

suggested that the source f.of the differenca batveen the 
- \ 

for. of the key raspanse and the for. of the consu •• atory \ , 

• response could' be the higher variability of the .otor . 

. -
-20-
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o ~ , 
patterns used by the squirrel .onteys. to ingest the food. 

Rowever 6 another experi.ent by the s~)e authors (Schwaa & 

Ga.zu, Note 4) pointed out that the physical nature of the 

CS- .anipuland~a lIay ba an iaportant factor in deteraining ! 
sillilarit,Y or dissi.ilari"t.-J betveen the r~sponse to the cs 

and the unconditioned re~~onse to IS. Schwartz and Gaazu 

obtained and autoshaped response siailar to the "grasping 

co.ponent of consu •• ation" by ~eplacing ,the tey-light used 

in theii foraer experi.ent (Gaazu & Schva., 1914) by an 
, 

ollnidirectional lever positioned in a recess housing in the 

wall. Titis could .ean that the physical charadteristics 

of the CS in relation to IS are iaportant in ~eter.ining 
, 1 

the fora of the resp~nse. Species difference aay be 

another factor contributlng to the difference betveen the 
, 1 

!oore and Jenkins findings on one hand an~ the Gaazu and 

Schwartz finding on the other. It _ay be that in birds, 

species-typical consu.aatory responses are auch aore 
1 

,closely tied to particular aotivational states than is the 

. f 

case in aa •• als, particularly in pri_ates. 

Bindra (1914) has , offered a general account of the 

deter.ination of the forll of the response in a training 

situation. por Bindra, the instruaental 'te. g. 6 approach 

and contact) and the traosactional. (e.g., consua.atorr 

pecking). lco.ponents of' the au~oshaped 

detera'ined by, ~espectively, the distal 

~21-
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incentive value), so that in the autoshapiug situation the 

ani.al vould .0Ye tovard and .ake contact vith the distal 

cs (light-key) vhen food is not à yailable; the consull.atory' 

co.ponent is elicited by the contact st1auli arising fro. 
1 

contact .vit~ the CS in the 'absence of, the 15, and fro. 
1 

contact vith the 15 when it i~ available.! Thus, the 

instruaental--approached-contact--co.ponent of the response 

in relation to the CS vould be si~ilàr to the instru.ental 

coaponent of the response in relation to the 15, as long,as 

the CS Ris presented in tb~ saae situation and in rou9hly 

the saae spatial and t~aporal relation to vhlch the 
-

unconditioned 

197", p. 20'5). 

sti.ulus is nor.allf presented •••• " (Bi~dra, 

The transactional~-consu •• atorl--co~ponent - \ 

of the response in relation to- the cs vould be siailar to 

th~ transactional co.ponent of the response in relation (to 

-the 15, to ~!te//extent 'that ~he c;.J1eselables the 
1 / l , 

~nconditioned stiaulus -in Ph~sical characteristics. Thus, 

if the ani.al is able to .ake contact vith the light, it 

vould also display so.e consuaaatory acts that 

rese.bl~, to SOlle degree, those elicited hy Ithe contact 

stholi of food (acts ,soc~ as, gnawing. lickin~.. bitiagl. 

but because the liqht source lacks the stiaulus features of 

an edible object, the vJlole consuaaatory action vould not . , 
. l' 1. 

occur until f60d ls presented." (Bindr~. 1974, pp. 204-
4 

205.) Vhether such an account vould .Icover the various 

types of responSes réported in a~toshaping studies could b~ 
, 

deterained hy yarying the rese.blance betvean the stiaulus 
\ 

features of cs and IS. 

-1 ", -22-
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The aboJe 1 etiaence' froll studfes of autoshapinq 

The CS:IS suggest th~ 

1 
1 

folloving conclusions. ( 1) 

contingency is a. necessary condition for eaerqence and 

'aaintenance of ,n ~utoshaped r~sppnse;' this is shown by the 

failure of the "rando." procedure in producing it. (2) 

There is no clear indication that the B:IS contingancy is 

necessary (or sufficient) for 0 • the acquisitio~, or 

aaintenance of an)autoshaped résponse. (3) The s:ailarity 

h~tween the fora of the autoshaped re~ponse and t~e fora of 

the consuaaatory response can vary considerably; the degree 

of si.ilarity of the two responses·seeas to dapend ~pon the 
\ 

spatio~teaporal arrange.ent of CS' and ts and upon the 

physical rese.blance bet.een CS and IS. 

,-.. 

In the oaission procedure, the~e li a positi~e S~:IS 

~ontingency and a negative R:IS 'contingency (see Table. 1); 
. . 

! the absence of a specified response duriqg,cs presentation 

resul ts in presentation of the IS on that - trial (R.: lS) • 
l '. 

The training procedure _ay be described as a concurrent 

s,chedule CS:IS and R:I'S. Pirst used in c:;lassical 

condi tioning 
1 

(!tono rski , 1948; Patten &. Rudy, 1967; 

Sh~ff~eld, 1965) for testing any possible role of the 

response-incentive pairings in the 

anticipatory conditioned responses, it 

acquisition' of 

has been 
\ 

recently 

revived ta deter.ined hov fa~ a negative response-incentive 
1 

contingency (i~IS) can interfere vith the c9nsequences of a 

CS:IS contingency in an autoshaping situatidn (Ga.Zn & 

Schvaa~ 1974; Rilliaas & villia.s, 1969). 
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Patten and Rudy (1961) applie4 the oaission proce4dre 
1 

to anticipatory lic~ing responses in Albino rats to test 

the possibility that c1assically-conditioned licting: 

responses are under control of an R:IS continqe~cy. On 

the contrary, the, results shoved that, in spite o~ t~ 
, 

oaission procedure, all subjects acquired the response and 

aaintained it at a hiqh lèvel. 

Willia.s & williaas (1969) used the oai5sion 
\ \ 

procedure (that they na.ad négative auto-aaintenance). tlo 

dater.ine if the auto-shaped peckinq.response of the pigeon 
, 1 

vaS ia.une to influence of any if: IS contingency. In one 

of th~: experi.ents, 13 birds vere;expo~ed to liqht-grain 

p~he peckiDq response ~to the illuainated key 

terainated the key-light and prevented ~he presentation of 

grain. \1 If there vas no response, the l.iqht reaained 

illuainated for 6 seconds and then qrain vas presented for 

4 seconds. Intertrial p~cks had no effect. Sost birds 

developèd and sust~ed pecking over a thousand trials. 
. ~~ 1 

,Birds aIready trained on a f05itive response continqency 
. - 1 . - \ 
(R:IS) persistèd in pecting vhen the y vere shifted to the -- . \ 
0Jlission procedure. Other experiaents vi th pigeons \\ 

1 

(Schvartz, 1912; Schvart~ & Vil1ia_s, 1972a, 1972b; 

Wasser.an, 1913b) have conf~r.ed and extended the results 

of Villiaas & Williams (1969). The level of respondinq 

under the o.ission procedure qenerally tends' to be lover 

~ than that under the autoshaPing procedure, but a good level 

of responding is nevertheles~ aaintained. This indicates 

-24-
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, 
that the CS:IS contingeDcy .. can oyarride the effects of an 

R:IS contingency, but that the latter has so.e de1eterious 

effect on perforaance. 
,. 

, 1 

~asseraaD. (1973b) tound thar three-day old chicks 

exposed to light-heat pairirlgs in a cool cha.ber acquire~ 
and '.aintained the. pee king ,response on an il1uainated 

light-key even if these pecks preyentedthe heat-la.p 

presentation atthe teraination of the 8-sec. il1u.ination. 

The chicks responded on fro. 251 'ta 551 of the trials. 

This findinq is notevorthy befause there vas 

si.ilarity betveen the pecking response and 
\ '. 

evoked by the heat stiaulus. 

no topographie 

the response 
\ 

The abo~e findings do not support the idea that the 
" 

.aintainance of responding 'in an autoshaping procedure is 

attributable to aDy response-incentive (B:IS)~ cODtingency 

I>;ecaus~ the pri.ary effect of the\ ollission procedll~e used 
~, 

vas to destroy any positive response-incentive (R:IS) 

contingency that aay ot\.Grvise haye adventitiously operate-d 
1 

in the autoshaplng proc~dure. l' has bean argued that 

responding under the oaission procedure vas .aintained by 

soae "hidden" secondary r~inforcer (Berrnstein & Loyeland, 

1973; Hursh, Havarick, & Fantino, 1914), snch as the CS 

offset vhich could becoae an ? for the iapending 

reinforce.en~ on tri~1s vithout a response. 
,~ ,1 , 

'" 
This could 

not have happened i~ w.,tl1ialls and Williaas' (1969) oaission . "" ,.. 
procedure, because on~the occasions that the CS offset vas 

prodnced bI the response there vas no reinforceaeat. 

lurther* Schvartz (1912) Ifound that, even vhen he .ade the 

, , """ 
-25-
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CS off~et contiguous to the US offset and "de the length 

of the CS unaffected br responding (fiz~d-trial procedure), 

pigeons vere successful in / de.eloping Ilnd aaintainlng 

pecking at levels siailar to those reported by,8illiaas and 

Villiaas (1969). The fixed-trial p~ocedure vas also used 

vith success in 0.is8ion training by Wasseraan (1973) and 

Schvartz and lIi11iaas (1 972a) • These r'esults Ileave little 

doubt that t)e stiaulus-incenti.e contingency (CS:IS), 

responsible for the initial eaer~e~ce of the response 

(8rOvn & Jenkins, 1968), has also an iaportant role i~ the 

~rsist~n~e of "respondinq. 

contingen7ies (R: IS) fail to 

Begati!e response 

eradicate responding of an 
\ 

autoshaped response, at least in birds. This cannot Jet 

be generalized oùtside of avian species, for there is at 
c 

least one report of an au,toshaped response in the squirrel 

aon'key that did not persist under the oaission procedure 

(Gaazu & Schvaa, 1974). The authors suggested that this 

failure to qet persistent responding vas caused by' the 
\ l 'r _ .... 

dissiailarity in topography between the tey respon~e and 

the qrasping response leading to ingestion. Boveyer, even 

after havinq successfull} designed a aa,nlpulandua (ai 

oanidirection~l lever in a recess housinq in the wall) th~, 
,/forced topographie siailarity bat_een the autoshaped 

response to the .anipulandu. and the grasping coaponent of 

the consûaaatory response, and Gaazu (in 

preparation) did not obtain per'!:;istepce of the aut.oshaped 

response under o.ission training. BOllever, in both, thosa 

ezperi~ents, the approach coaponant of the 
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response (orientàti.on- and èontact) vas aaintained· under the 

oalfS1on procedure. 

, .. 
Is the relative i.potel'1ce of the negative response-'_ 

1 1 

incentive contingency (i': IS) to eradica te an autoshaped 

response, ot sOlle of its '·co.ponants, due to an 

insensitlvity ,of the ani_al to a negat!ve response 

contingency? ' The ansver appears ta be DO, because the 
1 

'pigeon vill prefer peck1ng ~t a tey that has ,no negatiye 

_resporse contingency than at one that does. 

in oJe of'\he control experi_ents by 8illio._s 

(1 9J;9) , in vhich an irrelevant key vas 

Thi s vas sho'vn 

and Willio.as 

added to the 

Wo.ission" one. The tvo teys vere illuainated together 
.. 

but vere differentiated by their hue (red or green). \ Both 

teys vere illuainated for 6 _secords and folloved by grain 

presentation only if no peck occurred on the oaission ke,. 

A peck on the oaission key .ade bath keys inoperat1ve .~d 1 1 
,/ \ 

preyente~ graIn presentation. 

key had no effect a~ aIl; that 

pecting on the irrelevant 

is. the irreleiant tey 

procedure vas siailar to the fixed trial procedure in 1 

autoshaping experi.ents (Brovn & Jenkins, 1968, Experiaent 
,~ 

4). / All six pigeons used as subjects caa. to peck on the 
\ 

Wirrelevant" key and, vhen the colors identifying tne k~Js ~ 

vere rever'$ed, the pige>ons shifted responding on th'e other / 

key. This indicates that the pigeon's pecking Pfeferences 

vere influenced by the cont1ngency difference 

-0.18510n fnd irrelerant kàys. Thus 

insen5itive to the .i5s10n procedure. 

JI 
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o 
found 

\ 
In 

bJ 

a 81ightly 

Schvartz 

\ 

different con~~&t, it has a180 be.n 

and li111a..8 \ (1911) that spaced-
• 

respOnding in' a differentia1 reinforceaent of 10v rates 
, , 

schedule (DRL) could be obtained on1y if ~ere vas an 

irreleyant key that could receive the ·oyerf10v- of 

pecking•. - l"irst, the pigeo~cquired rhe pecJting response 

on a 6-sec. illuainated key-1ight vith the autoshaping 

pr~cedure. They vere then shifted on to a nev procedure 
} ,1 

where packin9 during the first 6 sec. of key il1uainatidn 

had the affect of turning off the 1ight and preyenting food 

\ aeli'fery. If no peck occurred for 6 ·sec., the first 

subsequent pack' 

CS and a..fJOUle.d. 1 the! food to appear. 

turnad off the 

If no peck occurred 

for 6 seconds, .the first peck turned off the cs and 

produced the p esentation of the food • Oyer 45 sessions 1 
. 

(2000 tr .ials), 0 out of four succeeded in' 

iapro'fing its perfO ance, -that is, to re$train pecklng 

during tha'6-sec. cs peri~d, and eyen then only on 11 of 
1 

the trials. Rhen an irre1eyant te, of a different coior 

vas illuainated contiguously vith the' DRL key, three 

pigeons out of four learned to peck the irreleyant ker 

during the first six to eight seconds of its il1ualnation 

and ~hen shifted ~o the DRL key for a rein~orced pack. 

These results support the hypothesis that the CS:IS 
<f, 

continqency Induces pecking and aakes it hiqh1y resistant 

to, disrupti9n by the oa1ssion' t~ining, even though the 

~ pigeon's behavior is deaonstrably sensitive to the negative 

Il B:IS con"tingency_ That is, instead of not pecking, they 
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aay peck \ élsevhere, 
-

specially vhen the opportunity 15-

offered by an alternative ·irra1eyant- tey light. It is 

vorth notinq vith Schvartz and villiaas (1971) that ·other 

apparently possible foras of effective collateral behavior, 
'b. • ' \ 

such as turning avay 

\houselight, ! did .not 

p. 159.) /This ~eans 
at a particular 

froa 'the tey, or pecting at the 

develop." (Schvart~ & Williaas, 1971, 
\ 

that the directedness of the response 

location is an iaportant fàctor, ~in 

deteraining vhat collateral behavior vould eaerge. 

The lover' rate of responding in the case of 'the 

oaission procedure, as coapared to the rate in the 

'? ~- 1 

\ 

, . 

----------'" -----,be explained by the effec~---~ .--autoshapinq procedure, aay 
1 

one factor or by the coabined effects of tvo factors (see 

Hearst & Jentins" 1974; vi11iaas, in preparation): (1) 
1 

~ever CS:IS pairinqs ~nd (2) response-contingent reaoval of 

IS (extinction). When the aniaal responds on 50S of the 

trials, this aeans that the CS,, is presented vithout 

relnforceaent on 50$ of the tiae; on these non-reinforced 
-

trials, the response-èontingent reaoval of reinforceaent 

aaJ cause the partial extinction of the response. To test 

this ide a, one may compare the per~oraan~e in an oaission 

procedure to a foked-control procedure that teeps the saae 

proportion of cs-us pairings. Schvartz and Williaas 

(1972a) .ade that coaparison (vithin-s~bjects design) vith 
. t" 

tvo different ki~ds of trials' that vere presented 

successively and differentiated by the color of the kef: ... 
(1) o.ission trials vere qiven on a réd tey and (2) Jo~ed 

trials on a white teye On the positive tria1s, 
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' t the' key-light vas folloved bf the r-einfo cer at the sa,~8 

pro~ab11itf as the prefediug oaissi n trials. l'or 

ezaa,pl.e, if a pigeon 751 of 

the trials, then the 

pecked the red-OaiS!iOn ter OD 

green-positive kef as presented alone 

on 75S of the trials and vas fdlloved bl reinforceJ on 
i 

251 

of the trials. / AlI eight pigeons referred the yoked 

"irreÜ~Yant" kef, as indicated bl th ~i ber percentaqe of 

trials at 

la. t'fi; .... ~ 

\ 

/ \ 

vhich the} pecked, on lt, by he rate of pecking' 
1 _______ --------

by the choiee .ade vhen both kElIS---V&J:~ on lt, èlnd 

rever$&d. -

Schvartz land' i~l11aas (1972~) concluded that the 

"observed differences in perforaance aust reflect the 

. effective ~nf1uence of 
-

the different response-reinforcer 

contingencies that vere corr~lated vith 

. (Schvartz and 111111aa5, 1972a, p. 35,5). 

the t vo ke ys" 
( 

Hovever, ve do 

'not knov vhether perforaance vas affeçted aore by the 

negati ve response-reinforcer continqency (R:IS) of the 

\ 

oa1ssion procedure or by the positive response-reinforeer 

contingencf (R:1S) of the irrelevant key. 11so it ls 

possible that the differences betveen the tvo kefs vere not 

onlf in the re~ponse-reiDforcer contlnqencies. Even if 

" the nu. ber -of CS: IS pairings vas the sa.e on the tvo teys, 

it is possible that the CS:IS relation vas not exact1y the 

saae in the _ tvo cases. For eza.ple# ve knov that vhen the 

oaission key 'is contacted on 1S~ of the trials, the 

pairings for both tefs vith 15 is on 251 of the tria~s. 
\ 
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o low~ if the pigeon 1s peck~ng on t~e.i~relevaDt ter on 801 
\ 

of the trials~ it .eans that 80S of 251 of the trials· are 
.' 

~einfo_rced~ that is 20~ of the, trials. le can then he 

~~r~at the ,:igeon observed the CS:IS, ipairing oi the' 

~la~ant tey on 201 of the trials. 8e dO'not knov if 

~ the pig~n obseryed equallJ often the CS:IS pairings of the 

~~ 1 0.1ss10n te J. because ,in each triai.. ,in .~icb, f~e, ,pair,i8gB 

occurred~ by ~he procedural defi~ition~ the pigeon had Dot 
[ 

bothered to pack. Thus it is possible that the 

observation of CS:IS conco.itance is aade aore 
. ~ 

p;obable 

.' .. i • .. L ...... __ 

'. 

vhen the CS i~ pecked and that this is the .ain reason why \ 

• 

the birds aaintain their responding under the autoshaping . , 
procedure~ 

1 
a~d perfora at a lover level under the oais~ion 

procedure. The çonting,encJ ,betveen the response and the 

incentive 
--'} 1 

stiaulation .ay- have nothing to do vith the 

obtained differ.nces • 

. '. 
, 1 

, ! \ 
_1 

/ 

.1 

/ 
/ 

./ 

/ 

1-
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Recent evidence 1 froll 
1 

omission experiaents indicate 

that the forll of the'response under oaission training 

be different froll the for". of response under 

autos~a ping proced ure (Sch vartz and Williaas, 1912b; stiers 

and silberberg, 1974) •. Schwartz and iillfaas (1912b) 

found.ivo populations of key-pecks of different durati6ns 

vith the autoshaping 'and omission procedures. . Their 

analysis showed that the initial key-pecks, in either a 

fixed-trial or omission procedure, vere of short duration 

(belov 20 msec.) but, vith continued training, the fixed­

trial procedure produced many longer key-pecks (above 40 

msec~), in addition to the short ones, vhile the omission 
.. , 

procedure continued to produce only short pecks. 

ftoreover, a continuous-reinforcellent schedule (CRF) led to 
1 

the develo?ment of long duration key-pecks; in FI 20 ,nd FR 

25 schedules, long duration pecks vere also preponderant, 

• the distribution of FR being less variable than on FI. 

Finally, short-duration packs vere found to be insensitive , 
ta differential reinforceaent vhile long-duration pecks 

vere s~nsitive to'it. Thus it seeas that ,the firs~ pecks 

/ made under the autoshaping procedure are short' and 'that 

further training adds longer pecks to the shorter ones. 

The omission, procedqre, 

.. ~ 
acquisition or to suPP~.s 

longer ones froll appe~~n9 • 

though~ unable to 

the shorter oDe~, 
1 

prevent ,the 

prevents the 

Ra ts can a1so res.pond differently' uDder 'the oaission 

procedure as jcOa?ared to the autoshapiDg procedure. 
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Stiers and Silberberg (1914), using hooded rats, found that 

the madian contact duration and the for. of the contact 

re~~onse to a CS-lever vere different depending upon the 

procedure used • While most contact durations vere short 

(around 20 • sac.' in both aut08haping and 0.is8ion 

procedures, so.a longer responses (oYer 100 asec.) occurred 

in the autoshaping'procedure. Observational data during 

the last four sessi6ns shoved that the autoshaped responses 

vere mostly lick, bite, and pav contacts. These responses 

vere no longer present during the last four sessions of the 

folloving omission procedure but vere replaced .ostly by 

short nose contacts. 
". 

" Th us, in both pigeons and rats, one can see tvo 
\ ' 

classes ot response, vhich differ in their duration for 

vhi~h the ke}' re.ains closed. According to Schvartz and 

williams (1912b), willia.s (in preparation, and stiers and 

Silberberg (1914), one class (short pecks in pigeons, short 

nose contacts in rats) is controlled by thJ CS:IS 

contingency and the other class (long pecks in pig,ons; 

lick, pav and bite contacts in rat~) iS,controlled by the 

B:IS contingency. 

Hovever, itis a180 possible that the short pecks or 

the short contact responses, the first to' appear, are a 

part of the earl}' instruaenfal approach sequ~nce and the 
( 

longer pecks or the longer lick, bite and pav contact 
\ 

responses, which appear only whea, the consua.atory response 
; 1 

closel}' follo. respondinq to theaanipulandua (B:XS), are a-

part of the later consuaaatory sequencé."--. Xf ihisJi,s 80, 
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the longer, consua.atory responses, vhich are a part of the . 
later part of the response chain (closest in tiae to IS), 

voûld be the first to ;iSin~e~rate Ivith the ~t~oduction of 
-

the oaission (extinction) procedure, vhile the shorter, 

instru.ental responses, vhich are a part of the earl, part 

of the response châin, would be the I~st to d~sintegrate-­

as appears to be generall, the case' in extinction (e_g_, 
. 

Antoniti's" 1 j21; "organ a~d _ Einon, i'n preparation; Wagner, 

1961). The.short ana long responses thus _ay represent 

responses at different points in the total behavioral 

cbain, rather than responses shaped and aai~ta~~ed by tvo 

different contingencies. The differences betveen the 

autoshaping a~dl oaissioD procedure in the relatiye 

frequency, of occurrence of short and long responses could 

then be due to the differential effect of the o.ission 

(extinction) procedure on different parts of the resprnse 

chain. ~ It is n9t ~ecessary to inyoke the explana~ion 

e offered by Schwartz and Tiillia_s (1972b) and Stiers and 

Silbrrberg (1974). 

If th.Et pJX)posed extinction Interpretation 15 correct,. 

the differ~nce in ttPOgraPhY found br Boore (1971) betveen 

autoshaped pecks- for food and auto5haped pecks for-vater 

Sh~Uld disappear under- olissioD procedure and, only the 

a~proach short pecks ~hould r~aain. This prediction ls 

: "1- ' al' .. '.' ............. __ 
\ 
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1 

vas similar to the g~asping co.ponent of the ~ conisuaaatorJ 

response. Bovever, the approach co.ponent (orientation, 

approach of the arm) re.ained intact. Thus the co.ponent 

of the autoshaped response that is si.ilar to the 

consu.matory response and thus deterained by the presence 

of IS would seem to be the one that is litelJ to be 

disrupted earlier in oaission training. Whether the 
\ 

strengthening of the consu •• atorJ co.pon~nt during later 

stages of autoshaping and its extinction during the 
" /' 

omission procedu1e' are ~terained soleIl by changes in . t ~ 
CS: 1S contingency i5/ a -question that re.ains to be 

investigat~d._ 

Copclusions 

The aboye evidence fro. "o.ission- experi.ents 

suqgests th'è folloving tentSlt·iye. conclusions: (1) A 

positive CS:IS contingencJ even in conjunction vith a 
, ~ . 

negat~ve R:1S contingency, can lead to the acquisition and 

.aintenance of an instrumental approach-pressinq response; 

the CS.: 1S 
1 
1 

effects of 

,. 
1 

contingencJ can thus override! anJ 

the negatiye ~:IS contingencJ_ 

possible 

addition of o.ission .~rocedure does lead to a redaction in 

response/ leyel belov _hat . voald be obtainad vith CS:I~ 
\ / 

conti~~ncJ alone; 

the attri~ution 

however, this raduction ~oes not reqaira 

of . a necessary role to the t:IS 
-contingencJ, for it could represent a changa in the 

. 
,observation of the CS :1$ 1 conti~gancy. (3) The latar, 

coJisu •• atory co.ponents of the total a:utoshaped response 

are disrupted bJ omission pro~edurr so.avhat Booner than 
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the earlier approach co.poDeDts; tbis aay be the reason for 
, 

the reported differeDce iD the topography of ,r~sponses in 
" 

the autoshapiDg and 'oaission procedures~ 

Ihe s~pe,s,ition and shapiDg p,ocequEis 

What would happen if IS vere ,presented vithout 

reference to any specified respoDse, as in the autoshaping 

procedure, but also vithout refereDce 10 any speéified 

stiaulus? . . US1ng such a procedure, Skinner (1948) observed 

vhat he called "superstitious· behavior (SeB Table 1, Cell 

5). 4D his experi.snt, / food vas preseuted at fixed 

intervals of- 15 séconds. Each of six birds, out of eight, 

acquired and aaintained a certain ste reolt Jped and 

consisten~ response: "One bird vas conditioned to turn 

counter-clockvise about the cage, aaking tvo or three turns 

betveen reinforce.ents. lnother repeatedly thrust its 

head into one of the upper tarners of the cage. 1 third 

developed a "tossing" response, as if placing its head 

beneath an invisible bar. and lifting it repeatedly. Tvo 

birds· deveIoped a 'pendulua aotion of the head and bOdJ •••• 
1 

Another bird\ vas conditioned to aaxe inco~~lete p.Ckin~ \or 

brushing aove.ents di~ected tovard but Dot touc~ing the 

floor" (Skinner, 1948, p. 169). 

Skinner (1948' /attributed such superstitious actions' 

ta adventitious reinforceaent of particular but unspecified 

responses. 1 also accordtd 

environaental features and abjects: 
, 

an -i.portant role ta 

·Vith the exception of 

the .c~unter-clockvise .torn, each response vas al.ost alvaJs 

repeated in the saae part of the cage, and it generally 
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involved an orientation toward soae feature of the cage. 

The effect of the reinforceaent vas to éondi tign the bird 

to respond to sOllle aspect of the environaent rather than 

.~rely to excite a series of aoveaents." Bovever, i~ ,is 
, 1 

the adventitious reinforceaent aspect of his interpretation 

that becaae videly accepted as the' eXPlanatfo~ of 

superstitiou$ behavior (see Berrnstéin, 1966). 

Staddon ,and Siaa~lhag '(1~11) repeated Skinner's 

~1948) experiaent and noted éarefully the exact aoaent of 

~ppe.raDCe of respoDses duriDg the inr~r.~i betveen IS 

presentation. They used three schedules: a ~T 12 sec. 

(response independent), a VT 8 sec. (response independent), 
\ 

and an FrI 12 sec. (response dependent). The results 

shoved that soae behaviors vould odcur aore consistently in 

the early part of the interval and soae others would occur 

aore" c~nsisten~in the late part of the inter\val; itaddon. 

and Siaaelh&g'called the foraer~ "interi. activities" and 

the latter (erainal responses. The ter.inal responses, 

~und in aost pigeons, incr~asèd over the interval and vere 

,aostly (a) lorientation responses toward the aagazine vall, 

which occurr~d ~~/ pigeons and in each schedule; (b) 
\ . 

pecking responses 'directed, in~ the response-dependent 
, 

schedule, at the constantly illuainated ke} and, il1 t\he 
'" " response-indePendent schedulés, at soae point on the 

aagazine vall. The interi. / r~sponses, that vere aore 

variable froa bird to bird, had their optiaua rates in the 
l ' 

early part of the intertrial interval. The aost frequent 

vere, pecking the floQr, "1/q circles,~ flapping vings, 
\ 
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o .ovinq a~ong aagazine va~l, and pointing beak 
1 

to the 

ceiling; .oreover, 

certain sequences. 

al1 these actions \ vere rrranged in 

staddon and 5i •• e1haq (1971) described 

the characteristics of \ thesè sequences as fo1lovs: ~ (à) 

each bird shoved only a sa~l~ nu_ber of typical sequences 

lusual1y t~ .four); lb) the sequencin? vas .yery riqid. 

so' that although a given' behavior aight fail to occur, 

during a particular interval, it 

sequence •••• (c) the variability of 

never occurrea out of 

the sequeJces vas 

greatest early in the interval and le,ast at the end, in the 

period just preceding food de1ivery •••• " (staddon & 

5i •• elhag, 1971, p. 9). Also, ~here vas little difference 

in behavior betven response-dependent and response-

!ndependent schedules. 5t,ddon and 5i •• elhaq (1911; s~e 

also staddon, in preparat~~n) explained ter.inal resvonses 

They soggesJ that 

of ~iVelJ' high 

and interi. actiiities 

ter.inal.responses occur 

separately. 

in periods 

reinforce.ent probability. The 8:15 relation sets the 

occasion for the'selection of a response froa aa~ng those 

·indu~ed" in the situat~on by a ·princip~e ~f variation M 

,(transfer processes, stiaulus substitution, preparatory 

responses, situation-specifie and .sP7es-tlPical-

etc •••• ). In~eri. activities occur in periods responses, 

of ,re1a,tively lov reinforce.eat probabi~ity and are the 
1 

sub-products of interactions aaong aotivational states. 

50v that ve tnov that a contingency betv&en a 1 

seleated stiaulus and an incentive stiaulus i$ sufficient 
, 

~~- ' ,- "'~ ~-. 
.. • ri ... ... ...... __ _ 

\ 

to initiate land _alntain an unselected but particular "~~ 
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skeletal response (Brovn $ Jentins, 
1 

1965i Williaas & 

williams, 1969), the, possibility arises that such a 

'contingdncy .ay also operate in the superstition procedurel. 

The greater variability of responses eaerging in this 
r 
1 

procedure could be attributed to the greater :yariability of 

the environ~ental stiauli that come to serve as CS vhen IS 

is not continqent op any specific stimulus. For exa.ple, 
1 

if br chance, the pigeon is obseryin~ theright upper 

• ~ \- 1 . ~ , .. .................. _-

1 

corner of the chamber vhen the 'food hopper ap~ars, the 

right upper corner is likely to becoae the unselected cs. ~\ 

1 

• 

That right upper corner vould th en acquire some appetitive 

incentive value, thus increasing the likelihood that the 

pigeon viII ~ook at the saae place ind approach i~. This 

interpretation in teras of stiaulus-incentive contingency 
1 

alone vould predict that the earlier post-reinforcement 

responses vould be aade in r'lation to stiauli distant froa 

the location of reinforceaent !Winteria jactivitiesW) ~~~ 

the p~e-reinforcement \respon~es Vould;be aade in relation 

to stiauli that are progressively close to the location of 
reinforceaent (terainal responses). , 

ldventitious pairings betveen I5 and unseleeted 

stiauli can oecur even vhen there -is an alreadr oper1ating' 

selected CS:I5 contingency. Vasseraan (1973a) found that 
1 \ 

1 

the presence of a hOuse-I~9ht vas a necessary condition for 

autoshapin~ to occur. vithout the house-light, the lig~t 

behind the key illuainated the entire cha.ber. ~result 
/ 

vas a suppression of peckin9 at the' ter,' or, more 

aeeurately, -the initiation of other behaviors direeted at 
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1 

l, 

• 

) 
\ , 
features of the environaent. 

\ 
ODe bird ·vould first 

turn tovard the key but vould,then valt tovard the .astad 
, -

house-light, extend its nèck, and Îbob' its head in the 

upper right hand corner of Ithe 
1 

"approached the key light but 

chaaber." Anotha r bi rd 

did not aalte Any pecting 

aoveaents and often lovered its head tovard the food 

hopper" (Wasser.an, 1973a, p. 200). 
. 

A response like turning clockvise, a celebrated 

operant in the pigeon, appears to be a coaplax still 
/ 

requiring shaping by an experienced trai~ee, not a siaple 

response directed at soae surrounding" 'stiaulus (see 

Jenkins, 1973). Hovever, Skinner (1948) observed that 

this behavior can eaerge vithout auy shaping; a PT ~ sec. 

schedule vas sufficient to produce it vithout ~ny explicit 

training. A CS;IS hYP9thesis vould suqgest that the bird, 

1hen turning, is ~ooking ai a se~uence of object~, a 

sequence that ter.inates vith the presentation of graiJ. ", 

Barbe a .oving dislt turning around t~e pigeon before food 

presentation vould lead to the eaergence of a turning 
! 

response of the pigeon. This is probable in viev of 

Stinner's (1971) recollection of an unpublis;ed earlier 

observation vhere a pigeon folloved and pecked a spo~ of 

light that aoved on the vall i~ a' direction opposite to 

that of the feeder, just before food Ipresentation. 
1 

If suparstit'io~s behavior can e.erge in a situation , 
.here 1S is presented vithout reference to any specified cs 

or R -(Skinner, 1948), it should also e.e,rge in a situation 
. 1 

where a positive B:IS contingency is specified but CS:IS is 

// 1 
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not «(ce Il 2 of Table 1): florse JûcÎ Skinner (1958) used a 

YI 30 aine schedule of reinforceaent of key pecking in 
. ,.. . 

pigeons; the shortest interval vas 1 aine and the ~ongest 

1 

59 aine This is siailar ta a 2-coaponent flOLT Ischedu~ 

vhere e_a_cll_ço.ponent voui/d hay'a an identical sched-ule of 15 
\ 

presentation but tvo different (but irreleyant) stiauli 

announcing each co.ponent. Dail'y sessions yaried froa 6 to 

20 hr. in length. 

blue for 4 aine 

specified relation. 

The key light ·vas 

once per hour. 

orange, 1 but turne~ 
ThereJvas no C5:15 

The results shoved that the rate of 

responses caae ta be influenced by the presentation\of the 

short-lengtB cs (blue, ker iight). Por soae pigeons, the 

rate of pecking increased during the blue light period, , 

vhile for 50ae others the'rat~r decreased, and stili others 
1 

stopped responding during 'the saae periode Korse and 

Skinner '(1'958), clncluded "that incidenta.l stiauli 

adventitiously irelated to reinforas.ent aay acquire aarked 

dlscrialnativ~ functions n (~orse & Skinner, 1958, p. 211). 1 
\ : \ 

- In the' ~orse and Skinner (1.958) experiaent, the cs, 

"the responsl> a~d th .. R:I; relation (see ·~able 1. cell 2) 

vere specifie?, but not ~e CS:IS côntingency. 

situation tha~ ve viII nov consider ls siail~r exceJt 

The-

tha~ , 

the cs itself, i5 ~also unspecified; this ls the coaaon 
.. 

shaping procedure •. 1 s~ecified response aay be shaped by 
" 

.the I5 contiDqe~t upon respoDses that" are 

pro~ressiYèly aore and .ore like the selected 
.~ 

rasponse. 

~ Bovever, ,it aay be possible to shape a selected resp~nse 
! 
1 

-41-, 

L. 

J 

Î 

J" ....... __ _ 

/ 

\ 

--------



o 

1 

• 

r -""./ .. k.. ~- l.-' Jo .,. .... " 

~ è -;,....r. ~ ~'-~;- • 
"FTI'I'.' ,*$' ...... * ua t t 1'1 • ,*.-. j ... w ... .... , •• L' .... 1 b .... ", .......... _ 

vithout using this successiYe-app~9xiaation version of the 

re~ponse-reinforceaent procedure. 

"oore (1973) analyzed the_different aethods that are 

currently used ~o shape the!peCking response in the pigeon 

1 and arriyed at the conclusion ~hat "in eyery case both the \ 1 

acquisition and the aaintenancelof the response follov at 

once from the Pavloyian principles" (Boore, 1913, p. 111). 

Bindra (1972,\ 1974) 

shaping in teras 

, 
1 

also offere~ an 

~f CS:IS relations. 

approach, let us consider the shaping 

interpretation of 

'1'0 illustrate his 

of the bar press 

response in the rat by , the aethod 'pf successive 
r 

approxiaation. 'l'he e~peri.entet .ay first decide to~ 

present food~to the rat vhen i.t is in the vi"cinity\ or 

facing the léyer.~"ThiS creates a CS:IS relation in vhich 

the lever and itsrlocation on 'the vall JOUld becôae a cs.' 

l, 

lfter a fev trials of t~aJ sort, the leyeJ:f acquires enough -

incentive value (as the ~eJ ~ight in autoshaping 
\ 

experiaents) ~o aake the approach the leyer. Ve knov fro. 

Paterson, Actil, and Hearst (1972) that 

i~lDai~ting the lever befo~e presenting food has exactIj 

the' saae effect, that is, 

stiers and silberberg, 1974). 

~o attract the rat (ree also 

If nov the trainJr aakes 
~ 

reinforceaent contingent upon the rat touching the lever, 
-

he vould have reduced the part oJ the enyironaent ,that 

serves as the cs. 1 Thus the aethod of successiyely 

. reiDfOr4ing aore and .ore specifie respoDses .ay in fact be 

one of aaJtinq the effeetiye cs .ore aDd aore spebific; '~hat 
-

appears to be respoDse differentiatioD 'tr\aining aay in fact 
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. -be stiaulus discriaination training • - 'the ditferen'Ce 

between autoshaping and shaping,is that ~he sha~r, instead 

of, say, illuairlating the 1eyer to aake it aore li«e1y that 

the rat vould l'ook. at it,1 siaply waits until t~e rat looks 

at the leyer spo~taneously. IThe effect is the saae, that 
• 

is, producing aore orientation and approach bet1een lever 

and food, but a1so a spatio-teaporal contingency: tb,e 
, 

spatial contingency is created br the' contrast in incentiye 

yalue betveen the leyer and the other features present in 
\ 

the environaent that ~re never, .hen obseryed by the rat, 

paired vith food. The ~eaporal contingencr is created bl 

~e contrast betve~n the tiae of the "trial," that is, vben 

the rat observes the lever-food relation and the tiae of 

, the "in tertria1 interya1 .. " , .that is, vhen the rat Ils 

occupied with other .atters. The fo'r~ of the shaped .... 1 

response will be, at first,' si.ilar to the for. of an 

autoshaped respon~e vi:t~ food. The rat viII sniff the 

leyer, bite it (strongly enough to destroy lt if aade of 
1 , 

wood or tin) and aanipu1ate it until the svitch 4elivering 
1 \ " 

the food is actiyated. 

The exa~ ponfiguration of the leyer aal play an \ 

iaportant role in deteraining the kind ~f responses that 

the rat will _ake tovard it, but aanipulation vith the 

front pays is likely to occur~ the 'rat using the. 
il 

extensi Y~.ly for aanip~lating and holding objects of 

interest like food. 

efficient because 

Thus, the shaping procedore aal be 

it aaxiaizes the learoing of ne. 

stiaolus-incentiye relations bJ exposing the ani.al to the 
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Of! 
, 

that relation onl} vhen "attentiye" or 

"interested," that is, when lookinq at ,or con tactinq the 

/ 
'l'he ~oy~ eyidence and considerations suggest that 

the' eaergence of specifie responses i~ the course of the 

superstitious and shaping procedures, iJvhich is usually 

in~erpreted in teras of adYentitious response-reinf6rceaent 

(R: 15) , is a1so open to in~erpretation in teras of 

adventitious C5:1S contingencies that 

these procedures. 
'1 

operate in 
~ 

o 

, hi. t 

~~al CODklus,on apd IaPl~cation~ , ~ 

ilia ••• ..... __ 

, .. 

The aboye reyiev vas concerned vith exaaininq the ~_~ ___ i_~ 

rela~ive iaportance of R:1S and C:I5 contingencies~ in the 

acquisition ~ of stable responses of the ~ype coa.on1J 

described as operant or instruaeatal resppnses. The 
,( 

reyiev has shown that whi1e autoshaping~' and 0.1ssi-on/l 

training experiaents prov1,de fira eyidence that CS: 1S 

contingency can be SUffid~~nt for the acquisition and 
. -., 

aalntenance of inst~uaental responses, there is no fir,. 

8yidence that a C5:15 contingency is a necessary cond~tion 

for instru.ental learning. And while'it establis"d that' 

8:15 contingency is not necessary for the acquisition or, 

aaintenance of instruaenta1 responses, there i8 no fira 

eyidence that such a contingency can be sufficient for 

lnstruaenta1 learning_ Eyen in shaping and superS\ition, 

experiaents, in which the R:IS contingency has usually beea 

reagarded as the proponderant and necessary factor, it can 

1 
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" be shown to be de pendent on. thé CS: IS contingencies a'nd aay 
~ -:( / 1 

be wholly interpretable in ter •• of such contingencies. 
Clr ';. i , , 

i~ , 

Thus, while it is established '~'hat CS:IS continqencies are 

sufficient for instraaental, learninq, it. reaains ta be 
of 

) 

decided vhether they are alvays necessary .. And vhile\it 

is established that R:IS ~ontiDgebpies are not necessary 
. , 

for instra.ental 1~~rniDg; it,re.â~s to he decided vhether 
" . 

ItheYl can soaetiaes be sutficie~t. 
1 

In viev of the 'aboY~, 

reasonable to explore furtber and 

conclusions, 

~n greater 

it appears 

detail the 

hypothes}s that CS~IS contingenci 

learned behavior aodifications 

the sole basis of 

in the traditional 

'Such} an hypothesis 
1 

instru.e~tal training 
, 

~oald inclad& tvo .ain ideas (Bi dra, 1974). The tirst 

idea is. that ~he developaent. of an instruaental ..response 

requires that the eliciting aulus (ES' c~ae to serve as 

the CS tDat is followed b the inceJtiv~ stiaulation in' 

trainiD:~ (ES=-CS:IS"./ The rq,re of the elicit~n9 stiaulus--
" 

the stiaulus coapl~x tha~ co~tributes to the occurrenc~f 

the first instruaenta'l response (before it bas been 
~ 

reinforced)--has been largely iqnored in discussions of 

t instruaental learning_ But since there aust be soaa 
~ 

stiaulus coaplex that deteraines whether a spècilfied 

response is li~ely ~o occur "spontaneously" in the trainin~ 

situation, the assuaption 
or... 

of such an ES 
r 

in every, 

flhen an , ~instru.ental' training ~tua'tion 
~ " J 

iJ illesca pab18

1 
' 

,." "4niaa1 observes or othervise acts in relation t~ ES, the" 

instruaental response accurs, and the 1nçenti.e stiaulation 
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~I 
is presented; 50 that, apa.rt froa the arranged 8:15 

contingency, an • ES:1S contingency a1so operates. As 
~ 

l3indra (1974) has put it, " ••• __ arranging a res-ponse­

incentive contingency i5 thE:: best vay so fa~. disco?v~red for 
.L 

J.nsur 1ng the animal will observe the critical stiaulus 

teatures which ,must enter into the stiaulàs-incentive ;. 

" contingency for producing the specified rgsponse.~ •• " 
-' 

(Bindra, 1974, p. 208). A firm proof of the ~ypothesis i5 

that ES:IS i.s the only effective contingency vould require 

isola~ion of the ES:IS contingency (e.g., observation of 

from the R:IS contingency (e.g., pressing the 

, le~~r:food,. There seems to lbs no obvious ezperiae~~~l 

vay of isolating thaSe tvo
O 

contingencies, but it .ay be 

possible to approach the question by testing the 
~ implic&tions of the opposinq hypotheses against the details 

of the results of. experiaents in vhich selected features of 

the two continqencies are varied • 
. 

The second ma'in idea is that at any given aoa.nt, an . 
f 

". 

.animal will réspond in rel~tion to' those eonditioned (i.e., 

. eliditinq) stiauli' tbat have acquired qr~ater appetitive 
1 

(or. lasser a..versive) 

contingency vith IS. 

incent1ve .. ' lI>yalu. through tbe1r 
\ 

A response ~D relation to any abject 
\ 

or location- i8 thus Dot ab.élut.' 
<1 , 

concUtic:rned\ inqentivG value, but by its relatiy. yal",_ in 

relation to otber the lituat~on. 
1 

As the 
! 

conditioned ,ine.nti 
\ 

value of ya rious 1 c~nai tioned ti 

(elici"tinq" stilluli lay cbang_ frai .oa.nt to 
}' } 

accprding to the t~ relaitioD !&)_t".~n the 

. ' ~- . 
t 

atiauli &114 . 

( 

« • a. li -, .lli2lS:tiZ lSS 

1 

1 
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l S, the aninal' s behavior • .ay vary eonsiderably 

tr ia!. But the essential point is tha t 

during a 

it is the 

differential ineentive value of various stiaulus co.ponents 

of a si tua,tl.on vhieh deteraines the probabili ty of 

response; the aetual aYI~ of responses ls aainly a natter 

of the nature of the manipulandua an~definition of the 
r, .. 

speeified response. This Inplies that tbè - greater' the 

opportunity to learn to diseri.inate betveen the ineentive 

value of dlfferent stimuli, the aore spe~ific vould be the 

emerging response (or pattern of responses); further, the 
1 

greater the relative incentive ....-
J 

value of the elieiting 

stimulus for the speeified response, the great.r vould he 

the probability of the occurrence of the response". This .-
suggests that greater response probabl1ities obtained by 

arranging 8:IS eontingencies, as eonpared to those obtained 

by arranging cOlparable CS:IS 
1 

co~tin9.ncies, 8ay be an 

outeole of greater diseriainatlve adyantage of, ES in the 

" forler arrang.aent. This p?=ediction should also be 

testable experiaentallt. 

~hl_i, ••• at_iA%II~.iiRa 

The" investigation 

'roaparing the acquisition and perforaanca of a re.pon.a 

\aildér tVQ procedur •• , oa.e in vh1cb the aJP11citly arranged' \ 
-, Lc..ormft~ Mey 

.as CS: 15 and another ia. vh1ch an 'rxp~icitly arranged 'R:IS 

contingeacy vas a4414 t~ the CS:IS contiDgency. "It va • 
, 

hop." in th.i,_ :.,ar to dateraine vhat additional influence on 

th~ ac.u~.lt10n and perforaaDce of a r •• pon,,'1a ~r04Qced 

1 

••• • 

L __ 

l' , 

1 

M 

! 
~ 
J 
.' ) 
1 
1 , 
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by addiDg the R:1S contingency, and to consider hov the 
#, 

observed contributions of the latter contingency aight be 

interpreted.' The ani.al used vas the hooded rat and t'he 

response studied vas a siaple approach-contact response. 

Rats v~re thlrsty and and the reinforcement cODsisted in 
. 0 

the presentation of an incentive (vater 15). A liqht 

served as the CS. 

A coaparison of the 'type aentioned above is difficult 

to' make in the traditional test qhaaber und for 

1"sir'u.ental\ training vith ra,ts. This ls so because the 
(J 

CS (e.g., a light) vnich announces the iapending 

avairability of the 15 i8 different and spatially separated 

fro. the aanipulandua (e_g., a lever) i~ relation to vhich 
j 

the instruaental respoDse is usually .easured. This aeans 

that all responses dire~tea tOllard the cs,1 such as 
J 

approachinq, sniffing, lictinq, and bitiD9, re.ain 
l , 

unrecorded, if not unobserved.\ But 'in the test cha.ber 

typically used vith the .anipulandua (on 'vhich ( 

responses a.rEl .• adè) and th. cs .are the sa.. s1;.iaulu8 

objecte 
·1 

Therefore·a test chaa~er lIa8,connstructed for use 

vith, rats that vas si.ilar to the one u8.4 vith ~iCJ.OD8; 

that la, the C~ upon .h~ch- IS va. con~in9.nt and the 

unipulandu. U"d! to •• asur4 th. reapoD8e vere 

Ob\1ect: naaelf a vire-qtid panel vhich, vhen ,llu.inatec:', 

aer.ed as CS.' 

va. 

on 

an 

\ 
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experi.entally arranged, C5:15 contiDgency 
1 

"J,thootl any 

explicit B:15 contingency vith the co.bined influance OD 

response probability of both contingencies, CS: 15 and' 8:15. 

The effects of the introduction of an o.ission procedure 

on responding under,the tvo conditions vere also exa.ined. 
~ 

The o.ission procedure .aintained the C5:15 conting8ncy 

but repIac~d the R:15 co~tingency by a i:xs conting8ncy 

(i.e., nODoccurrence of the response vas folla.ad br 15). 

On t~e basis of the results of the first experi.ent, 
\ 

a secona experiaent vas designed to explore fur~her the 

factors influencin9 response acquisition and .aintenance br 
1 

an analysis of the spatial distribution 
~ . ." of the r~sponse 

under the C5:IS and CS: 8:15 contiDgencfes. 

J \ , 

r • 

l ' .. / 1 

f 
1 

1 • / 

Î 
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1 
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EXPEBIISE.T 1 

. 
'rhe purpose . of this experiaent vas to dateraine the 

effects of the three' contingeDcies (C5:IS, CS:B:IS, aDd 
1 

CS:R:IS) on response rate and the te.poral distribution of 

responses vithin a trial. 

/ 
~Db:t,çts 

ftethod 
(, 

1 The .subjects Ifere 10 Daive aale hooded"<rats veighinq 
Il 

245-255 g. at the tile of purchase froa the Quebec Breedinq 

Para. They vere individually 'housad. 

1 
1 

The 1 experi.ent vas conducted 
~ 

1 
1 

in an especially 

prepared te,st cha.ber 30.5 ca lonq, 30.5 ca vide"anel 19.7 

CI hiqh. All the If~lis vere lade of Plexiglas; th~,north 
1 

vall .vas painted black, t4e vest vall vas un~aiDted, and 

the other tvo walls ~ere painted brovo. ~h. floor, plieed 

oyer a rip baselent, cODsisted,of steel bars. The ceilinq 

vas an ~ague white plexiglàs sheet under a Deon light. A 

brovii' If~lter vas placed bet·veen the light ~nd the eeilin~, 
1 

reducing the chaaber's lu.inance to ~6 cd/lz, as •• asured 

frol the f100r in the center of the box. The test chalber 

vas itself p1aced in a sound-protected enclosure 122 c. 
1 

long, 122 CI vide, and 6r CI hiqh. A Plexiglas door on 
.. 

the roof of the enclosure peraitted observatioq of the 
/ 

anilal through a atrror plaeed near the el.ar vall of th. 
1 

test chalber. A ,entilating fan assured proper air 
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1 circulation and 

(seasured inside 

equipaent soun«ls. 

created 

the 

a 

test 

J •• t .. ... , hi • 

quasi-vh~te noise 

cha.ber) 1 vhich 

• 

of 10 

.asked 

_ 7 1 

dB 

the 

A "reinforcesent draver" vas located in the .~dle of 

the black ~all, its center being at 38 aa froa the floor. 

As shovn in Figure 1, the front panel of th. draver 

con~isted of a square, (31.75 br 31.75 sa) copper vilre-griSa 

placed on a vhite Ple~iglas support and bound br a black 

frase. The ,draver vas attached to a retractable leyer 
'. 1 \ l , 1 
apparatus (Lehigh Valley Electrorlics, no. 123-05" vith ~he 

lever replaced by the draver. When extènded into the test 

cha.ber, the draver vas 22 •• long vith black sides. A 

la.p (28 YDC), located inside the draver, could illu.inata 
1 • 

the vire-grid panel, brinqing the lu.inance of the panel t~ 

343 cd/a z , as aeasured at a distance_of 5 c~ froa the front 

draver 

vhich 

panel 

In the .iddla of the 'upper surface of the 

vas a recessed circular cavity 

could hold • 3 
1 

vas used as the 

cc of vater • 

CS and the vater 

; 
; 

, 
(9.5 •• in dia.aeter) 

the :J.ig~tii19 of the 

as the 15 (US or 

A drinkoaeter circuit (SRS, series 100) vas connected 

to the front vire-qrid in front of the draver and vas usad 

to record consu •• atory responses and to control, ,throuqh 

loqic ,aodules, the delivery of vater for the next trial. 
.... ' 

That ia, if the rat did not drink on° a 9iv.n trial, the 
i 

solenoid /deliverinq vater va~ blocked at the next trial,' 50 

that the I.a~e aaount of vater vas ayailab1. to t .. rat on 

each trial. 
,) 
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FIGURE 1. 1'he -draver-' in ~h~ •• tended positioD. / (1) 
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Autoaatic scheduling and recording of appro~cb and 

consuaaatory responses contacts) lIere 

controlled by a set of logic aoduies (BRS-poringer, series 

100) and br an on -li ne co.puter (PDP-S/S). 

continued on next p~ge/ 
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On each of th~first three days of the experi.ent, 
1 

the aniaa1~ 

explore the 

vere individua11y handled and alloved -to 

apparatus for 10 ainutes. They verejthen 

p~aced on a 22,' 1/4 br. vater deprivation schedule. For 

the next five day~ they vere exposed ta' the co. pIete 

experi.êntal procedure (see except for the 
. -. 1 

presentation of the cs; vater vas giwen at each "trial" 

regardless of thirr behayio~. Tvo subjects vere,disearded 

because o~ ~ ~arned -fear of the .ove.ent of' the draver 

,that preYe~ted dri~ting. The reaaining eiqht aniaals vere 

then rando.ly distri'buted into tvo .groups, a designated 

CS:IS ·stiaulus-contingent" group (SC _group, 0-4) and a 

designated 
1 

R:I5 "response-contingent" group, (BC group, 

1 
--"''----

. . 
Each . d~ily traininq - ~§ssion lasted 30 ain. and· , 

) 
1 . 

conaisted of 20 ~rials. III _ach trial, the panel vas 

11luainated (CSJ for 8 sec. At the terainftion of the 

light, the draver vas extended into the chaaber for 4 .ec. 
-

\ 
alld vas then retracted into the valle The;e\xtellsiOD and 

1 .-
vas 2 sec. each, 80 that the retractiOt tiae of the 4ra.er 

! - , 
the/ vater total dr ver presentation tlae' va. S sec. 1; 

recaptacle vas accessib~e duri~9 sit of the .i9h~ 8acond~. 

~he lenght of the illtertria1 iataryal vas wariable, the 

a,eraga beln9 64 sec., the shortest 48 -sec., and ~~. 

longe st 80 sec • lntertrial l interva!s vere rando.ly 
(. 

distributed vithin aach session. lfter each session, t~'j 

to its cage and, one hour after, vas ani.al vas returnea 

1 
-55-
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/ 
1 

qiven';vater ad lib for 15 ain.; it vas then deprived until 

the next session (22 hr. 15 ain.). 

Three traininq procedures vere used. (1) stiaulus-j 

1 continqent traininq procedure (CS:IS): 15 va, presen~ed 'at 
-the end of the CS period reqardless of ·the behaYior of the 

aniaal • (2) 5tiaulus and~ respon&e 'contingent tratninq 
• procedure (Cs:a:I~): 

end of the the a-sec. 

the rein forcer vas presented at the 

cs period only if at least oJe 

response (contact vith the illuainated panel) had, beeu .ade 
1 

d'uri)1'9 the CS· periode (3) -Oaission-training ~rocedure 

(C5:J:IS): the' reinforcer vas pr ••• nte4 at the end of the 

cs period ol1l,:no response (contact vith th~ panel) had 

been aade durinq the CS. '.the SC group vas g~v.n 36 dailr 

sessions of the stiaulus-contingent training and the RC 

group, vas given 36 sessions of the, sti.ulus and respoDse­

conti~ent'training (CS:B:1S). 
1 

'80th groups 

giTen 24 sessions, of oaission-trainiDg (CS:I:IS). 

vere then 

In a first, rough, analysis of the te.poral 

distribution of response, e~ch trial ~as divi4ed into frur 

p.~iods: (1) a 20-sec. \pre-C5 period, (2) an a-sec. cs 

period, (3) a, 20-sec. post-cS period, and (4) an 
, 

lntertrial interval (betveen the end of the post-cs period 

and the beginninq of the next pre-CS period) vhich V&ri84 

" . 

• 1 

froa 8 sec. to 40 Sée. "' The tvo, groups vere coapared vith 

f respect to the average response rates (rate Iscores)/ for 

~ each period, as vell as vith respect to the nu.ber ot 

trials (trial scores) OD vhich at least one r •• p~~s. vas 
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/ 
aade during the' CS periode In a second, ~ore detailed, 1 
analysis of the teaporal distribution of responses vere 

calculated for each 2-sec. interval of the pre-CS, CS, and 

post-Cs periods, in blocks of ~our sessions. r 

Be sul ts f r~a 
./ 
training (CS:IS) and 

\ 

Besults 

the 36 sessions of sttaulus-cont~nge~t 

stiaulus-respon8e contingent training 

(CS:B:IS), as vell as fro. the,24 sessions of 0.i8sion 
Il 

~raining (CS:B:IS) are shovn in Figure 2. Bate scores for 

the tvo presente,d for: (a, 'the intertrial (l'lI) pariod, (b) 

the 20-sec. pre~CS pariod, (c) the 8-sec. CS period, and 

(d) the 20-sec. post-cS periode / Results inltaras of trial 

scores ara shovn in section (e). 

Inspection of Pigure 2 reveals t~at the rate scoies 

vere ganerallj greater tr>r'! Group Re than for Group sc 
, ',' 1 

'during the intertrial per~~d~ the pre-CS pariod, an~ the CS 

period, but not during the post-Cs period; the diffare~c.s 

/ betveen the groùps increased steadily froa the intertrial 

period to the CS pariod. Bate scores' shoved ~ general 

iJlcreasfng trend 1 ove~ the '36 training sessions durin9 the 

the CS perlod in both-groups, but during the pre-CS peri04 
1 

onlf in BC group. '\ During the post-CS period, the rate 

scores decreased, in both groups, froa the aaxiaua attalae4 

on about the 10th session. 
\ 

Separate analyses of varianc. vere carrle4 out on 

rate .cQres for each peri04 and on trial acore. for th.- CS 

periode vas 0.a4 in _.ch of the fi •• The sa •• d.s19'n .. 

, ~,I, ......... 
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IIGORE 2__ Besults fro. the 36 sessions of sti.ulus- \ 

r 

r 
-{ 

1 

cODtiJlejell.t training (SC group) aad respons.' 
contingent training (BC group) and for 24 'sessions of 
oaission procedure (bo~h 'groups) • lYeracje response 
rates. (par 2-sec .. in"teryals) for (a, the intertrial 
period, Ch' the 20-sec. pre-CS pariod, (c) the 8-sec. 
CS perlod, and (d) thé 20-sec. post-cs period~ (e) 
proportioo of trials duriag vld.ch _ at least one 
respon •• va. ..de for the 36 training se.8io08 and 24 
o.i •• ion~proc.dur. se •• io08. 
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'1Ilfl-4J.yseS;/' that i8, Il thr •• :"way analyB!. ot variance 

~131o~-k~ x Seasiono -; <irou(Js) vith repeate4 •• A8urea on the 

first tvo factors. Ther" "~Ie tvo groups and 60 sissions,' 

né8tfl<1 in UVe) hlocko of 12 8e88iona. The tiret thre. 

l'bio'oka :f BUIH:dona includad al1 36 acquisition trainin9 

nQ8vionn and the lallt two bloc.~ ot sqs8ion8 includod all 
,/ 

th~ omiuBlon training uessions. Thq r.eult. of th ••• 

4naly~~" of Yarlanc~ at~ pr88ented in Tables 2 to 15. 

No l3~gnitlcant ditt~rence8 between ~roup. or block. .. 
ver. fou nel for th" IT l pllriod analY81., and the pr.-CS 

porio~ analyüis (Tabl~s 2 to 4): hov~,~r, for th. CS porio4 

analyuiCl, Il aJit)nificalit !litterencG b.tv •• n blocks (.~ < .01) 

and ~ Qiqnificant int~ractfon betv.on bloeks an4 groupa (R 

blockft va. furth~r examinod vith thQ Nov.an-K.~l.·t •• t ~n4 

two vairwi •• cogvar.i~on. vero tound lignifielnt (Block J 
f 

Ulock 1~ i < .05; IHoe) 2 -: Ulockl 1, R < .05) ('l'able 6). 
-

A1Bo, a D~parato N.wlan-Keul. anlly.i. pertot •• d on th. BC 

qroup r_veal.~ a .i~nitiaant difter.nce b.tw •• n Block 2 Ind) 
. 

Block 1 and b",tv.,e .. Ulock land Block 1 ('l'abi. 7'. 
lIow .... r, no d1tterenc.· bettl •• n block. v.r. foun4 for th. SC 

ai.plo for •• ch blook 

Te.ta of 

re,.aled . • 
t 

" 
" 

ai9Dit1eant ditt.r.neo bot ••• n th. tv~oup. atr; Block 3 

(4,·1,6l i < .01' ('l'Ible 9) • 'or tA. poat-CI per104, th. 

oy,rall , 
ai'ln1fic.nt 

.,.1 0) • 

l, 

v.a :Aot _19n~flca.t, ,hoveyer, , 
,Uff.reDc. b.t ••• , • ••• 10 •• Ca 

I:\l> 

-60- ,r-'/ 

tb,re IV.' 1 • 
1 

< • 01) , ,'.bl • 
1 

( 1 
/, 

1 1 
1 

~ 

• A 

lliW!id 

l 
'f 



,..,,"·· •• -I .. ~ ", '" \ " , ,,/, l ",,<_WSNIUC, ••• l Il •• tl cl ."...,.J-.....:h ......................... .. tu .... ~ ...... '" .......... ., ..... ...,.....,. ............ ...... ft ,"............... A. W __ ' , ......... .. , . 

o. 

• 

whlle the tvo 

the average ASylptotie 

\ , 
t. 

v.re Slgn1fleaat1~ d1~t'reDt ln 

r •• pon •• rat •• 'durlDg the CS per10d, 

there vas no $igni fiean t Idltt.rance bet v.en the group. ln 

trial scores (Tabl~ 11). Hovey.r, th.re VAS a a1gniflcant 
" \ 

Idlffèrence betve.n blocks (R < .01) and th1. dlfteronce vas 

confir.ad as lIiqnificant by the NGVmAI1~Keuls procedure: as 

'vlth th8 r~t~ scores, a algnlf1eant d1ft.rlnce vas ~ouna 

betv.en Block 2 and BloCk 1, ,nd bet~.en Block 3 and Block 

1 te < .05) (Table 12). In Re group, Blocks 3 and 21 v.re 

both found s1gn1ticcantly <S1ffer.nt t'ro,_ Block 1 CR < .05) 

(Table 13) but ln sc group,' th.re Jlas no .1gn,if1c.nt 

- d1fferonc4 b.tv.en th~ flrst t4.r •• 1 bloeks -(Tabl. 14). 

, 
,.-

T'lIta· of"' silple atfacta pertor.ed tor each block betv •• n 

. th. tvo groups did not reveal any 

(Table 15). Thua, both rate 

.iqo1ticant 41fference 

.core. and ~r~al acOr •• 

continu~~' to 1neroa •• ov.r tralning •••• 10n. 

but not 4n sè group. 

in 

a.in.pection ot ligure 2 , lndic~te. 

introduction ot tbe 0.1 •• 10n proce4ure (the 

•••• 10n.' pro4uce4 durin9 th. CS perioct ' an 

BC group 

that the 

la.t ?,. 
.ill.diate; 

4.or.a •• in rat.'.~or •• ln both 9roup. but 9r •• ter 1'1 th. , 
, 

~ . 
le 9roup. Durin9 the oth.r p.rio~., re.pôn ... ra%l' al.~ 

\ 

dilini.b.4 at the tir.t •••• 101 ot o.i •• iol tra1niA9 bu~ 

theA re •• 1D.4 at tbe •••• 1.,.1 until tb. la.t .... ~D. 

Tb. lu.ber of trial. on vbioh at l.a.t onl ~,.pOA.e va. , 

•• 4e cs p.rio4 4i4 Dot .bo. aDJ .ab.taDtial 
l , ... -

th • 

of the oai •• ion proc.dure, but ;dlcrea •• ~ at th., ,OD"\ 

decl1DI4 9ra4 uall, 0'.'1' •• ,eral •••• 100 •• 
/1 ")', t 

~ /,1 1 
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, , 

, 
scores vere still cons1derably abo.e zero in both groups at 

the end ot oll.sion training. 

_ • AAalys!s of th~ rata scores indicate4 a signitieant 

:L 'etfect of 001 •• 10n traiDiDq during the CS, P!,:~i~~. tor GI:OUp 

Re: Blocks 2 and 3 vere sign1fieantly 4ift.rant tro. Bloek 

4 and 5 (,2 ( .05) -(Table 9). No 4ift.rence va. tound in 

SC group; t tests revealad.- no signifieant 4ift.reaee 

batv •• n groupa for the tvo o.l:sion training blocks (Table . -
9). Analysl. of the nu.bar ot trial, score. aho.ed that 

l _ 

Broeks 2 and 3 ver.!8igDiti~antlY 4ifterant trol Uock .. (a 

( .05) a-nd trol ~lock 5 (R < .01) (Table 12). lIove.er, 

contrar~ to the rate scores, the oriqin of th1. 4itt.renee 

vas in broup SC; 1n Group RC , ther. va. no signifieant 

-41ftarence bet •• en ol1.sioD bloek. (810ck .. and 5) and" 

training block. (alock8 1, 2' and 3) (Table 14) vhile, in 
\ , 

Group sc, BloCk_s va. .iqni!icantly 41fferent fro. Blocks 

2 and 3 (i < .05, (Table,. 'S vith rate scores, l testa 
, 

~eale4 DO .ignifieant difterence bet"eea- group. 4ur1ag 

the tvo 0.1 •• 10n training block. (T.ble 15,. 

ae.ult. of •• ch .ubject in sc group (aat 101 to 104) 

are pre.ent.4 in Fiqure 3 an4 of .ach subject 'ft le group . ! 
(lat 105 to 108) are pr ••• nte4 in r~gur.s .. an4 S •. 

~aralet.rs .nd partitions of th. fiqure. are 
1 _ 'hO.. . lor the qroup re.ult. (,iqure 2). 

th. _al. 

Tb. ' 
1 
a. 
1 

9roup scor •• ad.guately repr ••• nt.d th. ia4iYi4ual .oor ••• 
1 

In 10.t .ubjeet., co.p.ri.on of lTI, pra-cs, an4 eSperi04 

showed an incr •••• in rat.. fro. th. ITt peti04 to th. es 

lpeJ:iOd. The increasin; trend oyer tb. pre-CS p.rio4 in IC 
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o group ras tound in tvo 8ubject. (~at8 105-108). Hove,.r, 

during th. post-cs period, the group reBults vere not 

r.presentati,.: only on. aubject in .ach group (Bata' 104 
-

and . 105: see also 107) vas .r •• ponsibl. for qr'&',t.r 

r.spon~iD9 after a tev acquisition trials. DuriDq the CS 

period, 'thr •• subje~ts (Bats 101, 102, and 103 in sc group: 

rats 105,107 and 108 in Re group) vere r.pr~~atiV. of 

their group leaD. 

The triai scores vere gen.ral1y l.s~ variable thaft 

rate scores. In Be group, rats 105, 107, and 108 

r.sponded on ne~rly all trials after acgui.ition; in SC 

group, tb,re, v~8/a 810w acqui.itio_D of r •• ~ôn",4inq in ra't. 

101, 102, and 103. Perforlanc. ot' rat 104 ••••• 4 lore . 
like an habituation cur'. and .iqbt account for the'ab •• Dce 

of \ any .iqllif_icant tr.n'4 in acqrisition of SC group. Tlae 

trial .cor •• w.~ •• ore s.n.iti,. ~~ lov 1;"1 perforaance 
, , 

, (.e. rat 106) but not ~.n.itiye to very .troAg perfor.ance 
-, ~~y"::. ~-

becau .. of the pr •• enc. of a clil10q etfect. co.pari.on 

of rat •• 

re,ealed a 
1 

and nu.ber of trial. in rat. 105, 107 and 108 ' 

.i.ilar pheno.enon: th. tir.t .... lon of 
1 

aCCJui.ition wa. ai.ilar for rate. and nuaber of trial. ~ut . / 
their thil. the .ubject. ca.e to ~e.pon4 at all .... 1on., 

/ 
, \ -

rate. contiaued to increa •• for .Any ,Ior ••••• ion. belore 

,attaLo1nq a plateau. 

The introduction o~ the oai •• ion proc.dure affecte4 

,.11 ani.al.. In Ise qroup (CoA.1,4er.i"9 rata 101, 1 and 

103, , th. .fflct 
o 

wa., . 9r.d~al Oft both rate acore 

Ct: .LaI acore •• 
t· 

OA th. cOAtrary, iA le qroup 
<' 

-
1 r 

1 

/ 

. 
) 

/ 
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PIQURE 3. IndiYidu.l r •• ult. of rat. 101, 102, 103, aad 

j 

104 (SC qroup). 'ara •• t.r. aad partition of tb. 
fJ,9ur.. Ar. the .a •• " a. tbo •• for th. fJrov.p ~ •• ult. C... riqllr. 2'. ' ! 
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rIGORI 4. In41Yidual r •• al~ of rat. 105, 1~t, 8.4 141 

/ 

(IC 9rou~, (s •• 'i,ure 3). 
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1 
and lOS), rat ••• ere l ••• diately aff.cted / 

(at th. Yery flr.t •••• iOA)1 but trial .cor •• vere gra4uallf 

rat. 105, 107, 

aff.cted as,' ln sc 9ro~p. Bat 106 ha4 a .traDq8 r.actlon 

to oll •• lon proceaure: havlnq tb. lov •• t a.y.ptot. rat. 

4uriDg acquisition ln BC Group, it .boul4 'ha,. b •• n 

affecte4 ratber quiekly by th. oli •• loo proc.4ure but lt 

react.d only after 12 •••• 10n.: th.n, lt. perforlanc •. ', 

slov1y d.creased tovard estioctlon. 

~ The qoa1 9f a .ore a.taile4 tel po ra 1 di.tributlon 

analysis .as to .~. 1~ the scor •• o~a1D.4 for .ach ~rio~ 
adequatelf repr ••• nte4 the 4~.tribution of r •• PQD... vithln 

the periode Fi9ure 6 to Piqur., 9 are tbte.-4i.en.ional 

repr ••• ntationB ot the t •• porai di.tribution ot th. ~or •• 

vithin trial. The .cor.. are pr ••• nt.d OD the z~.cal •• 

On th.,x-.cal. are pr •• ent.d, fro. 18ft to riqht, in bloet. 

of tvo-.. cond int.rval., th. pr.-cs perio4 (10 uait." th. 

CS perio4 (four unite), the .at.r pr •• entation p.rio4 (four 

unit." and the post-cs perio4. (10 unit.). 

ar. pr ... ntea on the y-acal., frol front to raar, groupe4 

ln block. of four •••• 10n •• The tiret nine unit. 

r.pr ••• ~t tbe '~6 training •••• ioa. and th. last .ix unit. 

I,r.pr ... nt the 24 •••• 1on. ~f o~is.ion traiA1Dg_ 

Figure 6 shova SC acor •• ; Fiqur. 7 .hovs the sa •• 

.cor~. a. in Figur. 6 but th!. ti.. a. fie •• 4 fro. th. 

opposite direction, iD 01'4.1' to ••• • o~ of the .cor •• that 

v.re hi44en in"-,i9ure 6. rigure 8 abova le l gJ:oap acor •• 

,-d Fig ur. 9 

lroa ta. opposite ~Îr.otl~~: 

, 1 
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rIGUIE 6. Three-~i .. n.ioaal rJpre •• a~.tioD of the 
t •• poral partitioD of tbe JC group .. a. Kor •• vithiD 
trial for afl •••• ion.. fhe .~r.. ar. pr •• ente4 oa 
tbe z .cal.. The high •• t .cor. va. 2.075. rro. 
l.~t to, right (1 .cal.) are pr ..... t.d, i~ block. ot 
tvo-•• coDd .o.ent., th. pr.-cs period (10 block.), 
~h. CS period itour block.), th. v.ter pr.'lntatioa ' 
p.ri04 (tour blocks" and the po.t~cs p.tiod (10 
block.,. 'roI tront ,to r.ar (f acal., are pr ••• at'4 ~ 
all 60 •••• iOD., qJ:oupe4 in block. of tour •••• iOA •• 

Th. fir.t Dina block. repre .. ot the ~6 trainin9 
.... ioo. an4 th. la.t .is block. repr ••• ot th. 24 

l ' 

•••• iOA. of o.i •• ioA t~aiDin9. ' ~_ 
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Tb. r •• ~ltl of tbi. d.tail.4 "t •• poral-4iltributio~" 

1 

anal,.l. g.nerall, contir.~ the r •• ult. ot the o.rlior, 

rO~9h "peri04 t1
J 

anal,.iD." Ifo .tati.tic.l anal,.i. v •• don. 
i 

on th •• coros b.cau •• the vilual pro •• nt.tion ~a. toun4 

.utticiont tor th. ."k4 of. ;th. pr'Hnt • .o.i,li.. Ar.O,' 
only 9r:~ .cor •• are pr •• ent.d bocau •• 'hk 4i.trib~tion of 

th. .cor.. b.tw •• n DUbject~ tollow.4 th ••••• p.ttrrn •• 

th.ir 4i.tr1bution iD/~h. peri04 anall.i.. / 

Be qroup Icoro. wo".-qc •• t.r thln IC 9roup .eor •• , at 
;/ 

al1 .01.lIt. '(2-".c. Lat..:.al., ot tb. pr.-CB &a4 CS 

pori04'$ 4urln9 the poat-CS p.rio4, 'CO"" w.r. q~it • 

• i.il&r in both group., .100pt duriA9 o.t •• ion •••• 10A •• 

Durinq tbe pr.-CB per10d, th~r. va. no 4.~etabl. iner •••• . / 

in .cor •• in an y ot th •• t vo qroupM, but th.r. va. a r"ull" 

incr.... of th. RC, group .cor48 .mon9ùlockM ot trainin9~ 
• .. '1 

.... ion., .t each ot./ t'~ .. t~n tva-Bec. black.. DUrinl] th • 
.. Il" • 

/ / 
CS perio4, a ~oal-~rldi.nt vatt.cn of r •• ponMe. app.ar.4 in 

botb • 04 th • 

thwn 

~",91.11a,ly thrQIJ'lllout tlJ4.' ro"t ot the po.t"-C:J p",io4. 

Howey .. r 1 th. ct_ercua". ot tp. Gcor ... t.A4.d to b. .o,e an4 

.ot'O rapid OV8r " •• "iol&..,. Je 9r~Hap IIcor •• fo110.,.4 ttut 
l 1 

"-' ..... p.tt.rn .xcopt that tho KOt." vet.Jt al, •• d y -at th.ir 

m,xLlu, at tt •• b.qinnin t/ of the po.tI-CS p.r1o~. tn botb 
\ 

9roup., It the .n4 of th .. PQ.t-CS p.'ri04, th. tfCor •• lIere 

at tile •••• lJY.l ~ •• t th. b.tinlia9 o~ th. Fr .... CS perlo4. 
J 

Il 
1 

1 

/ 

., 

/ " 
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• 

1 

• \ } 
1 

Th. o.i •• ion procedure affected le group po.t-cs 
.cor.. .ore thl" sç qroup .core.. %t .u.t be not.d, 

hove.er, that r •• pondJn9 4uri09 th. 'FOlt-CS p~rio4 occurre4 

ra.pon.. '4ur1D9/ th. cs prtriod ~n le group pr.yeote4 Il to 

appe.r, • lov rate ot r •• ponding durio~'tb. cs p.rio4 iA SC 
qroup alloltelS 

-) tt i; theol to 

.Oro pr •• an~4~ioD' of lB ( ••• rigur. 2, .). 
1 

b. 
( 

• o~. .tt.cted in le group thaA in 'C"9rou, • 

At Re qroup .cor •• frol 'th. r.ar "i9ure 9), the att.ct of 
/ 

the introduction ot the o.i •• ioo pro~.4ur. 1 •••• A cl.arly. 

Al1 Gcor •• , fro. th. beqinn1n9 ot the pre-CS per104 to th • 

• 'Ad;, of tilt CS FerioeS, d.er •••• 4 ,conei4.rably vithiA the 
// 

fir.t four •••• ion. of 0li.8ion proe.dur. (Uloot 10 'of 

~o.t of that 4.crt' •• occutr.4 i ••• ~iltly, OD 

-.. t&el very tir.t •••• ion ot 0.1".ion 'tralnin'l,' a. hl. 

air •• d, .bovn j8.' Yivur. 2'. Hovly.r, att8r 

J ••• 4i'ate 4"cr ••• 4I,1 th. IIcor •• 4.cre ... 4 yar, li;ttle 

ta. tol10.10g .... 10n •• 

D1.c" •• io.o 

that 

4uring 
1 

ol th. le 9roup 4 •• oo.tr.tad th1t auto~ 

vLth 

ta4.p.n~.Dt C8-eoAt1n~.Dt roinforc~ •• Dt, caD b. aehLeY.4·1n 

t •• rat if th. C8 IA4 tb. .an1pulan4ul Ir. the •••• 

bave b •• a .lutttcL."t, to iA.tJ.qat. Ilhat apf •• ra iD 111 

r •• ,eet. ~o b. aA ia.tru ••• tal .p,roacb-coDtlct r •• 99A ... 

-'0-

/ 

( 

... , 4;.10 ..... 

1 

! 
1 

1 

- 1 
1 



o coDt1nq.ncy 

cOAt1n9~ncy .u.t .till b. 00A.i4.r.4 .utticient tor 

in.t19atin~ th', initial re.pon •••• a4. b.fore the IsI' 

contingency cou14 have acquire4 aDy 9reat .tr.n9tb. 
1 

A co.pa~i'Ob ot th, Be 9roup Jith th. SC 9roup 4urin9 

the 36 acqui.ition tr.inin9 •••• ion. indicat.. that tb • 

• up.rilpo.1tion ot, th. ..pl1cit B.I5 cOltingency 01 th. 

CSstl cODtiDgeDcy pro4uc.4 a .ub.tantially bi9h.r rate of 

Hov ••• r,' tbe tvo 9roup. 1414 not 

- .... ~\ OD~ re.po,"" 4u,tin9 the CS plr104. 

-'--,roD4bil1ty ot •• "1.n9- ln 

r.lation to th. cB-.anipulan~u. i. deterlin.4 pri •• rily ~y 
r 

the C5st3 continq.~cy~ vhat the B:I~ contin~oncy 444. i. 

aD incre ••• in t4- rat. of r§pondin9. -Thi. 'U~9 •• t1on i. 

aupport.4 by tho rOfjult§ ot th. o.ill6ion-trainin9 •••• iol!J..'Î 
/ / f /'~ 

Th4 oli •• ion proc9dur* CC8sl:IB) ,.4uc.4 the rat. of 

r •• pondin'l, flllp.cill1y in - th. Re qroup, but taLl.4 to 

"ro4u~. totl11 Ixtirction of "the r.'90n.. a. .i~bt b • 

• xpect4d tQ ooeur iri th. ab •• nc. of th. ..11 coatLnq.Dcf • 

The .tr.ct ot ol1 •• ion trainLA9 on nuab.r-ot-trial .cor •• 

~ 
•• ore ~urvti.1n~. Ev.n 'if th. introduction ot; ~b. 

-- O.L~.ion proc4dure pro~uc.4 a 9r •• t.r .ltl~.tton in 

ontin~.nci.. in itC 9roup (fJ:oI CtJ.Is%./,) to cs.l. tl, .' / 

(frol Clstl to CI.I'll', tb. 

, 
1 
1 
1 
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~rtorl.nce 10 sc qroup, a. r.~.al.4 br th. ab.ellc. of aDf 

Ji9nificant 4.cr.... in nu.ber-of-tr1al .core. 4uriA9 
/ 

oli •• lo'n tr4inin~ vh~l. pertor.anc. in sc CJroup va. 
1 

.iqnificantly lover at :tbt en4 ot o.i •• ion trainln9 tb.n at ~'\ 
1 

th. oAd of 4c~ui.1,ion traiAing_ In othe~ vor4., 

r •• iatance to o.i.~jon/trainin9 i.' 9r.aterlD le QroU9/tban 

in sc group a. jU49.dl by tr~al~ .cor •• vAlil. 1t i. lover a. 
ju4<1.d br rate IIcor".1 It VOU1~, \ .pp.ar tha t ther. v.re /, 

t.-o co.polleAt. to! th, ob.er:~.4' r •• poo.. rate., ODe 

4eter.ioe4 b, th. CJsJs CODtiDge~1 tbat v •• cO.lon to tb. 

tvo qr~up., an4 / th. other i\4eter.,,,.4 b1 th. 1111 

contiluJ.ncr vbicb va.; ettOn9.r i~ (the le 9rôup tban ,in SC'-

9roup; / tb. <U .... pp •• r.nc. ot .J'sIS conU'f!9,ncr 4urtD9 . . 
lut 

re.poD41nq (trial .cor •• ) r_'9a13 ih4 C3118 contin~.ncr ha4 

• ~tron9.r lnllu,nc. in the PC 9ro~p thsn in ~c qro~p. 
f 
Th4 pOlt-IB but~t of r_§pon ••• , toun4 LA r.t~ 104 ABd 

1 l 

1 

pr ••• otation 1~ th. lon~48t, .D~ .t~a 10 •• ot vh.A th. pinel 
/1 

1. not 'llu.lnlt~~, ~ur.ly 
1 1 

•• an 

.aticipatoty ~.~Fon~in9. 1100, : th. _iail.rity ot tb~ 
\ 

lIo.t-tS %"0_",on410'l ".ttttn lu th ••• ~vo r.t •• hov. th4t '"Lt 

1 i. Dot an outco.. oï .ny 4i~'~.ac. b.tv.eo th. tvo 

"traininv proco4ur.", i POlJt-IJ r: •• POA4iD9 occu"r.4 onl, 01 
1 
1 

Hr_intorco4H tr:1~, fhu •• ueh t',.poD4iog côu1d t'.~r'.'Dt 

• COfttllJuation ot 

• 'ft." th. r,.0.'1 

\ 
\ 

E 

.uch a :eoatLAUltio4 ot UI ha • 

-82-

/ 

1 

r 
/ 

;' 

/ / 
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~ •• n roport.4 br Shap1rO(1960' 1A tb •• al1 •• ry r •• pon.o ot. 

4o~., Iccolpanring a 1.v.r-pra.aiAqI ro.pon •• un4.r 1 rIs2 

lin. '$ the rat .. of •• u.yary· re.p~ VI. It, it. hiClh •• t 
/ 

, 

11 •• 41at.ly atter th. pr ••• nt..tlon 01. l' ,. '004 p.1-1.t), 

th.n declin.d, ant! thi. p.1:i04 of loti r •• pon41ng v •• 

l.o110w.11 b'l a ~ra4Ûâ1--Ln.c~_!!~. _ ••. th~' o.st re1nforr.lat 

.pprolche4. 1 Sut .v.n if tb.r. i •• p.rall.l b.twooo th. \ 

po.t.-IB ..... U. var '1 r •• pon.. r.porteci b'l Shapiro, .n4 __ ~h. _ 

pan.l approach-contact r •• pon ••• 01. th. pro •• nt osp.ri •• nt, 

it vou14 not .splaln why th. an1.al. in our .sp.ri •• ut 

r •• po04.4 on the pan.l. 
1 . 

C. r •• pon410g ln OUt ~Jp.r1 •• ot i. r.late4 to .uch 

ph.no •• na a. a4juDctlv. b9hayior ,'alk, 1971', or 4.otlo~.1 

104uc,ion '~'9al, 197~), or 1otor1. act~,lt1 •• (Bta440n and 
\ l , 

Turn nov to tb. fun4a.ont.l qu •• t1ons Ibat i. it 

abou{ tb. 1nlltru •• ntal proc9dur. that iJro4u~.. th. h19herl 

rat. ol. r.8pon.. (CfHR,l:5) thrn t~. 

,rocedur.. Tho ff5: 1:1· ,,)QC44CJr. 1,,4 th. 

UM4HJ 19;1 tJJJ.. IIJ.lpfiki ... nt .,.r. iuit. 

fl:oe." ur." lB vatl cont1D/J4nt Up6D CS. ... 

/ proc4<Jur.", th.. ab.w8nee ot US va. 

• b •• Dce 01.. i1lu.ination of th. ,aool. 

c1 ••• 1c.1 (C's Il' 

CBsR,IB pr:oc.4ure 

.1/al1ar, in "oth 

Alao, lD - both 

cont1Ageat UpOA taa • 
It b •• .lre.41 be.A 

fOUA4 that, to b. etf4et1Y., the C"I. (liqntftoo4) 

occa.ioD. ,esp."i.'''.' au.t be cOAtr •• t.4 vitla _1tb • .: • 
/ 

Nlo-li~bt Ao-food" 0.:.: •• 100. ,G •• su , "11111 •• , 1971' or a 

"Ao-liqht 11 •• -t004" oec •• ioA. '(G.azu f 'cb •• rts, 191J" il 
1 1 

-'l-

li 
! ~-

- . __ ._-------~------_._._----

/; 
1 



.. 
~. 0" •• wh.n th4 119ht 1. O" the c8~~e,poA.. ,will 

de'.1op, ôr, if .lr •• d~ deY.1op.d, will eltiA9ui.h • 

lot 

be in th~ r.quir'~.Dt of • co~tact r •• poo •• 4uriD9 the C' 

,.rio4: 18 w •• Alway. vr ••• At.4 in the cla •• ical proce4~re 
,'C qroup" but· wei pr ... Dt.4 in the iD.tru •• ntal procedure 

oAl, il • r~,poA.e o.ccurre4 4urinq the CI p.riod. III ot.h.r ' 

-, 1 vor4., c8.I.n occl:l1on. vet. .xp .. ri.Dced OA1, ill the 

1 

/ / 

• 

ill.tru •• Dtal proc.4ufe. Thu. thQ c5.1.11 oCC~.iODI aPP'lr 
1 J 

to b.. cr1t1cal in dttt;\r.1nin9 thfll b19b.~ 'r.atlt. of r •• poA'.' 

.et i.n th. BC 9fVUp, "y.n if th.y art) Dot ... " .. nti.l in the 

acqu1.it1on 

exact proc,,,,,, 

~ /- \ 

.. 
.1 

:; 
. -. -

/ 

1 

'I:;'~ " . 

and .aint.n'nc~ of tho r.~pon ••• 

• iCJht th .... ! cs:lln oce •• ion" 

, 
• 

1 

. 
" 

-... 
/ 1 

But :1 br what 

ha,. their 

1 

r 

1 

fJ l 
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, .. 
rs g .lM ..... l 1 • • Il. , 

• 

1 
/ 

1 

/, ZXPfatft!.! 2. 
1 

, 
2sp.ri •• at 1 *00"04 that ba.i~ of th" ir •• ter 

r •• pon4iov in BC 9roup thaD 10 SC 9roup i. probably 

unr,lat." to U.. t.,1poral- 4·i.t/r1b~t1oJl of 1'.'1'00'" 10 a 
1 

trial. Where then .bou14 on. look for ~h. ba.1. of t,e 
" - / 

41fterence betv •• n th. tvo cOD4tt1on.. OD4 po •• 1bility 1. 

that th. tvo con41tiofJN pro4ucïh1 r*.po,u~e. of '41tt.re'At 

/4eqre.e of precieion. t •• Y be, for ol4lple, that rat. -/ 

4ir4tct4t4 tovat''' thlf C~ v~in.l,' no that tboir rfj#lJpo.n... v.re 
1 ~ 
! 

Dot 3vati&111 aecuratftly;.nOU1D d1r.ct." ât th,. vanel to b. 

lay r9liJult .... 

Th. ~U99 •• t1op that th, astI 

tll IIor" "~1IJcri.inat,4H rt,po» ••• 
" va. i.pl1~4 in Din4ru (1912' ,n~ v •• ·.uqqo~t.~ by Lolor40, 

, 

~ftill.n 401 ~11.y ,'~74, •• 

•• co04 elp4rt.ent. 
( 

• DO., 'Inipulandui W41.111 u •• cS to ! 
, 

4iMtti.bution ol tt 1 . , 

cOD.i.t.d of • llt90' drav., ~ith ,tir.. pln41. on it. front 

&04 cq~14 aL.o rt9i.t~~~.~r.t.lf the COA~.ct , •• pOI •••• 
-- / 

'~h " .ov •• bl. C:f <:ouL4 •• to it po •• ibl. to 4ot'r:.ine 

~b.th.r tk. tllu.inatioA of on. of the ~.n.l. coo.titute4 

_0.11 " Ifiqnal tor itd.-t.iatilJfl r •• "onJ. "tbat vou14 the" b. 
1 • 

•• .uçh 4irooto4 on th. oth.r f-o.1. al oa tbe C' it •• lt or 

••• tber tbe il1u.tDatioA 01 OA. 01 t.. ,_Ali. aotua11y 

... ~ 

l' 

1 

,/ 

--_C~---~--------_""' ___ '_"' ___ .IIÎII .. rr-dI'. 
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attracte4 . r •• pon ••• tÀat "0,,1~ _,tb.A be .ore 41rect.4 on tll. 
/1 

C~ 94n.1 ~ban on th4 ,other pantla. It .,.. hrpotb •• 1~4 
, , 

that th. cs lIould ""tlrei., _or. control OD 'SC 9ro'up th\lD OA 

SC 9,rouw; thi. conteQl 1(01.114 bo _aDlt •• te4 iD le 9roup br 

hi~lb.r ... an. and 1011.1' vaei.nee in proportion ot r •• vo",,'. 

~n th4 cs pInel. 

TIiO n'II control vroc~~o1'''~ ~~r~ al~o introdoc~d. The 

fir.t onv con~i~t~~ in th~ a~ditlon ot 4 'rendo. control 

qroup in ordor tQ ~nH~~~ th~ vtt.ct of tbe pr ••• ntatiQu of 

the 111u.ln~tQd pan~l it~~lt and tb~ .tt~ct ot' indQP~ndon~ 

occurF*nC4N or «::J ~n<1 L fI !In Ijcqulf11tiQIJ of r.tïlJo'H'.~ • Th" 

" ~ •• conl control Vroc .. (ju[.t~ C(Jn ,dt.Jt.t.l ln th. introd Iletlon ot 

. Jrli~l1e(,U1PSitiOJj t)~u~11n., ~fi~Alionj!J th.lSt WOt. 1dc;;ntitJl11 tQ th .. 

tr.1niu~ ~~~~ion~ ~xc~pt thet no ~l1nql waN ~v~r illu.1A4t.~. 

Us Il'1~ vt''''I$'I~t~d wi,th'Ju+' r .. M')t)nl!Jf# IIV.citicut1on uni! 1I~,tho ... t 

b.l0q qi IJnlll é,d
J
;" Tblt tJQljl <Jt tbillS eontrol 1ir:l)cfll1urllt IIIt'IJ t(i' 

.'''11 uurft th4t th,~, op.rat1on of tbli I1rawfH' or 1t'" III-.r. 
\ 

pr.~~hc~ in th~ Yicinit~ of %8 11111 not eou§t1tut. InQtber CU 

vo.,.,~ul tlllouqh tl)' Jr.r.1t af.:(jU1fSit1on ,of r •• pOIlf$t.H'I. In" 

Qr4~t tu eQntrol tUt th~ ~ft.ct. of tb. pr.-.c1ul~itioA' 

b.~~lifiu ~4~NiQUM on ~ijb •• ~u.nt ac~ui.itioll ot r.~VQnM. ' 

val' 
" 

in ML ~.çou4,lJha§. of th • • JV~~l •• ~t, .,itbout tb. 
1 

i' 

.;, .• - / 

1 

f 

, " 

1 
, / 

/ ' , 

" ( 
1 

1 
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• 
• 

bAlJaw 

.: 
, tletho4 

• 1 

'hl- 8ubjtet. v~r4 20'nai., •• 1. hoo4.4 rat. ve19hiD9 

245-2S~ /9. at tbe tiafl ot puJ:ch •••• , Th'. Y v~r .. 

in~iy14u.lly hO~ •• 4 an4 vert •• tnt.in,a .t Ipprox1 •• tely 80 

/ 
/ 

, 
~ 

~ 
1 , 
~ . 
1 

Il 

~ 
\ . j ~ 

,percent of tillair U l~R' v4i9ht• 'l'on of th ••• ania.l. 
/ 

/ 
, " 

~ 

1 

'. 

eOlpri.e4 .s~u.t1 1 a~~ .mrll u •• " in Ph ••• 1 01. the' 
f 

'Ipe" il4tnt (vith b~ul.,linf,J fSId IJlJionlS) ; thfi ro.ainin? aninH 

co. pr i .c~,,, :JtjUI.l!'! Z antS WQr4 UIS4ltS in l'ha". 2 ot tb. 
, ; 1 

1 

"pt,;ril6)nt (vithout tJlf.ue-likl(: flfJ~~iQJHS). 

W"ltuD 
Thf: 41X l"ir iaqnt v~u con4lJct.4 in a 4ift,ront t •• t 

cha.b~r thaD th4 on~ qnqd tOt thQ fi~~t 4sp.ri •• nt. Th. 

t4l9"t c:hllrat,ICU' (Lo.fIJY6tt<it, ~o. ~'j{)OO, tf(f,~ 30;lj c. l<Jn(j, 2Q.3 
, 

\1 

CI vi14, lin" 19.7 CID h19h. 1 Th., Dorth 40«1 ~outh v.l~., '1 

.ad~ ot Pl~xi91~3, v~r« v~int~4 black, th~ v.~t vall v.~ 

C'ov~rt1tl on tb~ 'n~i~H, br « ~b.~t of clo.r Pl.,i91aN and on. 

t"~ t)U4:.ttt: iJurta.efl 
, 

h y .. on(l- ". y ~1n4ov, an4 tht t.lSt 41111 
, ,0 

VII!$ 11)(5. of: .tlinl~ •• ~t •• l. fhfJ tloor:, th,. (:Ili111QII 'Il~ .. 
th~ hotJlio11<jht V."t, t. h4 ".11., Il'' 1n th. t1,,,t ., Ip't114nt, ! 

/ 

• "ouIl4-prot.ct.~ 
',,," 

A f141igltN v1n~ov on th. vall of tb. 

• JUS J:fJt:jr4tfl9 vero. cODtrQ1144' br. , •• t ~t 109te .04\fl~ .• 

(sa,-,or:~~9.r, •• ,,; t'UI 100'.' 1 
----

/ 
\; 1,1.{ 
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~ 

The r.intorca •• nt draver •. atil1 located on the aidd1e 

ol th. north vall (vith ita ceDte: 38 Il frol the floor), . 
vas difterant than the Oh_ u.84 ln the lirat 'Iperi •• nt. 

Nov, the front panel of th, draver conalat.4 of thre, 
, 

rectangular (14 1. long hy 25 •• hi9h) co~p.r wlre-grlda 

pl,ced OD- a v'hlt. Plexigl ... support and bouftded b,.. black 
... ' 

fraae. IAch gr1d.panel could be 1ndepen-d."tly 111ul'inated 

by t~o laaps (28 VDC) locat.d in8i4. the 4raver; tbe< 
~ 

lu.inanel of alch panal va. 430 cd/'-' ..... ur.d at a 

distance of 5 0,. froa the tront of,the gri4. ~h, v.ter 

del'i'Gry }I,ch,nia. vas the sa., a. in the firet experia.nt. 

Thre •. drinko.et..r circui ta (Gra.oll Stadl.r !Q6901- 1, 
vere connecte4 independ.ntly on the thr.e panela and ver. 

used ~o •• ~ur. the contact r •• pon... Oft each panel. A 

fourth drinko •• tar circult in the vatlr roc.ptacle vas 

us.d t a. in th~ first experi •• nt, to recor~ consu,.a~ory 
1 responae. and to coutrol th.' d.llyerl of vater for the nalt 

\ 

:00 each of the firat tvo 46,. o~ lb. elp.rl.ent, tbe 

ani'.la,vere 1ndiyidualll haadled and .~d' to explore 

th_,apparatus for 10 'inute •• 
Q 

the ani.als v.re trainld to drink .at.r fro. th. eltended 

draver. '.rhis • "a. done 

aal,.l wa. put in the boa, tbe' draver va. a1read, opta aa4 

1ta hol. full of vater. Ift.r th. ani •• l 4i~co .. r.d •• 4 
" 

drallk the wat..r, t.he ~ra'"er vaa retracted guletlt ao ,. Dot 

\ 1 -88-
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\ 

• 

J 

~ \ 

\ 

proqr ••• i •• ly d.cr •••• d to la .ec.. and' re.atn.d at tbat 
• 

.a,1 ue througbout th. expui.ent. 
l ' 

l .axilu. of sil 
-,. 

pre.entations of draver (i~ tvo da,.) vas .u~ficient to 
• -

train'àll ani.ala tO,~rink ,lI the a.ailabl. va~er vithin .. 

'" • 
The follovi'ng, procedure vas folloved. for alli •• ls in - . . , 

Phase 1 (~qUad 1) ~ ~. Qur.1llq .ight 'Ucc •• ,i~ 4ail)' 

-.saions, the, var.
r 

e.xpos"'d to the cOlpl.t. experi •• ntal 

~ocedur. except for. t~~· pre •• ntation of ~h. CS'" '(pr."t' 
\ ' \. 

" q \ 

acquisition bas.lill •. s •• aions). t'his .• ean. that the)' 
J , 

• 
r.e.i.~d dur'ing .,ch os •• siôn ·/la8 ·pt' •• elltatiôn. of vater on , 

" \ . 
0" Il '<> 1 \ 

fT (.aiia~le-ti •• ) schedule regardl.s8 of their beha.ior. 

Ourtn9 the ba.eli~. ses8ions, the r •• ponaes .vere recor4ed 
. /. 1 \) \" 

et the ti.. vhen the CS vou~d ht •• been preSlnted, that 

fa, ~~ring the) eight seconds pr.eceding v'ater presentation, 

\ 

• 0 'l'be.. 10 ani.als v.re the .. ra.lldo.l)' diatribut.d lnto ~, ~ .. -- .. 

, \ 

. 
thr •• group" a designate4--- stl.ulu.-~ontiDgellt 'group (SCl 

group, a designated responae-contiug.nt ~roup (ICl 

group', n-la" and a rando. control ~rOQP (R1ID1 group, n-2).' 

,\ Thr.e tràining procedur... .er. u.ed .itb tlle three 
1 . ' corre.ponding groupa. The tvo tiret groupa .. re' a. in th. 

e:.peria.nt t: (1) sti.U;lU'';.~f~1l9.llt - (C$:I~»-- _ traillin9 

procedure, (SCl ~r:oup); (2) respon .. -éonUag.nt.' (Cs:a:IS) 
l' • 

~r,1nillg proceduJ:_ (~C~, group); (l)raadol coatr~ proc.dur.", ~1 l' 

(R1HDl group). ,.acll aataal '1a th. 11IDl group recei.ed _8 
• 

p~ ••• ~t..tio.. of CS .t. t.~ .. ~ •••• ct lo ••• ta, tll~QgIlOu\ 
•• cb se.alon as in t.he tvo .xp~iaent.l groQP' but. IS vere 
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J 

• \. 1 
pre.ente~ on & aiff.rent- (ran401, aehedul.. ~ll three 

9roup~ v.r. train.cl vith th.ir r~.p.ct1 •• pro:edur~ darift9 
" ' 

16 •••• ion •• 

trials, 16 vith .ach of th. left, center, aad th. right 

pan.l ilialinatecl for ei9bt a.cond.. In .JCh trial, onl , 
\ . 

-of the tbr1e p~n.la ,v~s iliulinated for lig~~ .e~on4 •• · ,0 

Bach panel .a. illa.in.ted 16 ti ••• clurlng a .... i.On. ,'l'he 

order of presentation vaa randol1ted befor. e.ch •••• ion 

but all &ni.al. in eacb .e.sioll recei"d ,the a.,~ ord.r of 
- , 

pre.enta tipn. IS pre •• ntation. (vater d.li.erie.),. v.re 

id$ntl.cal to ,tho." in Exp.ri_nt 1. 'l'he l.ng~h of th. 1'1'1 

vas varl.ble, the averag. being ~ ••• c~. the .hort •• t 28 
\ 

sec •• and :h, long.s: 12 .ec. Alter .ach •••• i~n, t,e 

aniaal va. retdrned to- ita cag. and, about on. hou~.L after, 
, ) 

vas gi •• n an alount $f vater ·n •• d.d to l'intain th. ,v.~g"t 
. . . 

at 80 perc.nt. of it~, " m. ve19ht,. '. 

~h. 'exp.rflent (~has. 2) 
/ 

va. a. follova. 

tr.atad ln th. sai' vay as the anilala in Pha .. 1, vit~ th. 

exception that tbe'y vere not 
• 

acquisition basalin •• e.aion •• 
o 

gi.ln the • eight pr .... 
. '1 

!ha~ ia, i •• ed1f~lJ after 

the habi tUI. tio. p.riod dr~ver trai'iag procedura., 
-\ 

thesa tata 
,. .. lit 1 I~"J ~., 

vere ra.dolll di.tribQt.d_into training group. 
1 / 1 0 , '1. • ' 

(SC2, RC2, &nel 11ID2) and ua1.àlllg va. c .. ~led~ .1._ l~r '1' 

•• sslons. 'l'h. aai.al. in P~ .. ae 2 •• re gl .. , th ••••• 
, ' . " \, -; 1 

order of pre •• atation at, •• ch cor~.poa4ia, ••• 81on a. ~a, 

the aail.l. of the llrst pha •• of 1 t~al.1~9.:'Y~, 
1 

\ 
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Pigure . 
CS panel in 

r 

10 

unit. 

ahovs the .e~n nu.ber of r •• pons •• on th. 

of t.vo-.econd,. (rate -acor •• ). and th. 

nu,ber of trlala 
4 

on vhlch ther. va. at le •• t one re.pon •• · 

on t'he cs pan.l 

t~ining ae •• lons 

(trial .core.) tor th. ba.elin" and 

of SC,, Re, and IAMD1 grou~a (Pha •• " 

and for the trainlng f ••••• ions of SC2, aC2. and RAHD2 

groups (Pha •• 2). 
" 

Anal,... 9f .arlance ver. carried out on rat. acore. 

and on trial acor.a. The r.ault. of th... analy... are 

pr ••• nted ln 'l'abl •• ',6 to 25. ''l'he R1ND1 and RAID2 groupa 

v.r. not lncluded in th. anal,se., a. th~ contained, only 

tvo subjects; ref.renlee. ' to RAMD group. vill be b ••• d Oll / 

individual.rlsults. 

Bas.l1n. se.siona v.r. not .ff.cti,. ln producin9 
'" 

approach and contact vith~pall.la; the r •• pon •• rate. of all 

thr.. groupa .tay.d Il.arl~ e,u,l at a rath.r lov 1 ... 1. 
1 - 1 

Individual rI.ults (rigure ") shov that on. aai.al ill SC, 

group and on-:~nl.al in ac~ group a~,uite4/rapl«lJ a hlgh.r 

rat.. of re.pon •• , but all the oth.ra 8ta,.« 1\ a.arl, .•• ro 
\. , 1 

l •• el. lnall.ia of •• rianc. don. on •• eline ae~aion. 
(s.aaiona z Groupa) r.,.al.d no d1.fferellc •• bet: ... n groupa 

or betv •• a a •• aioa& for .ith.r rate or trial acore. (Tabl •• 

~6 a,ad ~7). laal1.1. of .ariaace vere alao' perfor •• d on 
\ 

ba •• line aad training •••• io.. of Ph... 1 (Blocts x , 
, . 

sisaiona x Groupa, vith r.p •• ted •• _.ur •• 'on-,th. tirat tvo 

factora) (Tabl •• 18 aDd 1~). 
1 

vere ,groupecl la thre. blocka of .1ght •••• ioa. (81oct 1: 
r' 

\ ~9'-

\, 

, , 

, ' 

.. 

.. 

. " 

1 

L~, 
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~ 

ba •• line •••• ion.; Block ~ ~nd Black 3: ~ralulng .... lon.). 
'[ 

In .achl aaal,.ia, a .iguifieant 4ifferarea .1.. fouud 

bat ••• n bloek. (rat. acorea: 1 < .ql; trial aeor.a: i < 
.001) • I, The introduction of ~u~ina te4 pallel in Ph .... ' 

• 1 • 

, n •• !.on. .a. refleete4 in 1.11 t\ree groupa • The tvo . 
~ ~ ~ , 

ani •• ls in RANDl group shoved their high •• t rate and trial 

.-cores at th. firat •••• ioll ol traini\ng. and then 

decreas.d gradually during th. re.ainiD9 1S .e.aiona. In 

the tvo oth.r groups, p.rfo~.anee (rat •• Ild trial acor •• ) 
.. 

a t the f'irat train1D 9 •••• io.n ... ra Il.az:lf th •• a.a and vell 

over perfor.anc. of BAND' group. 

Figur. 10 shovs tha1=; /5S rat ••• ~a,ed ,at !I.bout the 

sa •• le.el throughout tbe training s.ssioll. fbr SC, and RC' . . . -
~ groups. lài.als in the second phase of training sessions 

produced r.ault. al.il.r to t~~.a i"- th. 1 ~ir.t pha •• axcapt . 

for SC2 group. 

but v1.thout the 

J 
\R1ND2 gr/oup re.ained a\ a n.ar-a.ro ~ 18.al 

, 1 

initial hi9b.r rat.. of' R1NDl group; , 

.ni •• ls in RC2' grou~ 1Ilcrea •• d th. il: perf4r.anc~ ln a '\' 
. '---~ 

.i.ilar va, to tho •• : in RC' 9fUP. . SC2 ,group beha •• d in a 

different _ayl atarting at.. a.r-.ero l •• el, both rate andq 

\' . \ 
tr 11.1 ,aeor.s inerea.ed ra 9ula <J.lf.- Q P to. th.' 'la., .. ~.iOllr. 

Thi. trand la particul .. ~ly •• ideat il ~h. tri~l .c~r •• ,of ~ 

se2 group "hich attained th. ...~ a.J.pto~le le .. 1 a. Iflal 

8Qores of' ltC2 group. 

In. order to co~pare th~ J..esult. be~ •• n tbe tral~~i~~i<: 7" - (. \ 
l 

... a~on. ~f. thr fi.rst ph,... of t~a ezperl .. llt (SC, alld le,' 
groups) vith. th. train,ill9 .e •• lolls o"f th. ..cond pha.e tRC'2 

alld SC2 group.). a thre ... a, analys"is bf •• riallce (Se •• ious . 

-92-\ 

.. 

'" 

, 1 

1 

1 Il 

., 

1 •• 

/. 



\ \ -

• , . 
( 

c-\.> 

\ 

" 

( 

1 

. . ,; 

\ 
\ 

, 'J 

\ ' 
/ " \' 

\'- ... \ ~ 

/ 

\" 

, , 1> 

l- \ , .. 
" -> . 

\ 
\ ' ç-. 

'. . i 
1 . 

... . 
~;, 

" J 
\ . 1 

-------~--~---



\ 
" 

~" -----.... -------------_.-
.' 
.t • 

. 
\ 

\ 

( 

1· 
- . 

, . 

\ .. 
f 

\ 

.• ~. , 

. 

. ' 

" \' 

, , 

\ 
~ , 
.: 
i .' .' " " 

" 

l " t' , 
• 

\ 
\ 

" • 
i 

) \ 
1 

< 

" " 

\" \ 

\ . 
~ 

<: .' .. ' 
~ . 

• . ' ,.' , 

·1 1 1 : 

~
~ 

"l'. 

o \ W 0 .' " • 

\ 

\.. 

~. ' 

N: 

• .. ~p. .. ~~~~ .. ~ .. ~~o' ~ 1 

.' ~ .~ f4 . 
SIDI-'I 

f°*ft.n.l, 

'l' . l • 
>' 

~ 

~" / /,~ 
. \ Jt 

~o~~9"'o\ 
J 

',. r.h_ùodsei, 
, fOAlqwnu 

• 

1 



, 

./ 

. , 

.. \ 

, . 

• ff 

... 

• fi \~ \J 
\ \ 

., 

1 \ 
, j 

1 '", 

\. 
(l' 

\' 

\ " 

\ ' 
• • 1. , 

i 

" , 

.' 

PIGUII ' ". Ia41.14ual r •• u1\' la r.t'~) aDa tr1al àèo~. l, 

.. 1.:1. .. 

.' 

for the ba.ell •• _~Da tralaiD9 ... .toa. ,of SC1, .Cl, 
aua al'D' group., (.ka.. ') •• a fo~ the ~r.laia9 
••• atoa. of !-t2", .Cr1~~ ~ll'D2 9I'iUP' ,(p"a.. 2). 
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x Pha... 1 Groups) vl~h rep.ated .e •• ures ou the flr.~ 
factor va. \I.e4. ,Th.re var. 16 •••• io'. \a'd four 9~oUP. 

1 

in tvo ph •••• of trai'1D9 (Pha .. 1: SCl and.RC1 
/ 

groups; Pha.e 2: SC2 .,d aC2 groupa). No significant 
4 

differ.nca vaa foun'd' b.t.a.u the tvo pha •• s o, trainiug 

a •• ai~1\1!t in rate and t1:1al .cores (Table. 20 \ alld '21). 
1 • 1 

-, sllgnificant dlfferenc.. ~tve.n se.slous v.re !ound for , , 

each of th. tvo analy... (R < .001. but an ~ interaction 

batv,~ Se •• ions and Pha... (rat •• cor •• : R < .05; trial 
Il '>~ __ 

acores: ~ < .001) indrcate. that th •• e diller.nce. betv •• n 

s.asions could ha •• be.n pre.ellt only ill'one' Ôf,th. tvo 

phases. Sigllif~eant diff.r.nc •• '~etve.n\group. ver. found 

- in e.ch analyais' Irate 8co,e8: i '< .05l trial 
'( \' 

acore.: a < \ 
S.parate .nalyae. of •• rianee done on 

~ ~ 
e .. ch .0,1) • 

(Ses.iona . . x Gro9ps) r8 •• aled .iguifleant 

batveen •••• ion. d uring Pha •• 2 for rate and trial 
, 

(8 < .00') ,but not in Pha •• , (Table. 22 to 25). 

pha.e \ 
\ 

,Kr initial intention vas to calculate the ~propo'rt10n 

of re.ponse. on th. CS panel v1thout regard to the location 
; . 

1 

of th. CS -- the p'artidular panel 1l1Q~ia.t.d. Ho .... r. 

while inapec~ing the date, it aoon bec ... 'e.ident that 
/ . 

there vere strong patterlls o~ preference., for one of the 
r 

tv~ aide panel... It va. then ,decide4 to ~ .. te , .. 
, \ 

distinction. in the analysia of the spatial diatribution of , /. 

~aponse, bit ... n th. triala with ~~e.cJ on tb~ left panel, 

the· triala vith the cs on the center'paael, and the trials 

vith 'ib. cs on the right panel. Bove •• r. it vaa theJ 

\1 

l 

\ 
'1 

l 
, , 
l , 
) 

• 
~ 
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subject and frol session to •••• ion ( •• a 'able 26 for the 
\ 

distribution of s~da prefe~ence. for a.ch ani.al and for ., 

each _ .e.sion) • When calculating group le.na, the.e 
l ' 

preference., canceled each other and at the .a.~ tila
l 

obscured th. effects of th@ praferan!ce •. for the illulinatedl 

panel. 

in vhich the ·preferred panal, 18ft or tight, va. put in tha 

sai' coluln of the table. Por·eKalpla, ~\an in , gi •• n 
\ 

session •. the preference vas already on 'the left aide,. 

nothing .as changed; but vhen the pr.f.rence va. on the. 
, 

right sid., the thr •• totals for the left .ide and th, ,. 

~thr.e totals for 'the r1ght .id •• er. int.tchanged. Tbe 

total nUlbar of responses for a,ch of the thrae panels at 
\ 

each .of· the thr •• types of trials ,(corr.sponding to v/het.her 
, ' 

the illua~nated parel vas laft, center.lor righ~ vert ~hen 

_!grOUped in blocks of four ses.ions. This lethod lade it 

possible to isolat. the effect o'f .i4 •. preference on the 

distribution _~9f- reaponding, and to 

that aight ha.. be'n hidd.n 'br 

preference. 

r •••• l .nJ other eff.ct 

the .ffect of 1 ,i4e 

ligure 12 pre.enta three-4i .. asioaal hiatograa. 

ahoving fhe total nUlber 9f r •• pon.... • •• r.1ed o •• r 

s.ssions. o'n each of the thre. pan.~. for e~ch of th. 'three 

t,p.es of trials. - !ach blstogra. contain. nine blocks: a 
'1 • 

scal. rapr.s.nts. frol floor t.o c.lling. acores; • scal'
i 

r.~re$8~ts. frol 18ft. to right. t.~e 1.ft. the center and • \./ 
the right. pa,els; and I,a~al. repre"n~., fra* front. ~o 

, 1 

reaF, trials vith 'the CS on tbe 1:'lght. panel, trials~\ vith 

j -98-... ! 
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o t,he cs on tha conter-panel, anA Jri.la vith the CS on the 

111 group scor •• ara pre.anted 1~~ blocks' of 

four sesaions (on the x sc.le). 

When perfor_anco la 'sean 1n the for. of t'ha.a 

histogra •• , re.artable diff.rence. ara re.ealad batwaen the 

differen Ua tion vas to be found "in histogra. 8core. only 
fi' 

on 

the center ~nd r~q~t (non-preferred) panela. Scores on 

left ,(praferrad) panel vara tha •••• 1n both groups. 
~ 

the rate 'scores and Iha tri.l acores showe4.that, 

sessions, respondin9 Inc ra. aed in le' group but 

decreasad in SC, grou~. Hiatogra. acor.. still shoved 
• () 

increas.d r •• ponding o.et ses.i~ns ln RC' group, but only 

on the ~.ft and c.ntar panel, score. on the rlght panel 

reaponding (o.ar •• saions) vas to be found onlf on th. 
( 

-center _and right panels; perforaance on tha 'laft panel 

reaainad constant o •• r tbe four block. of sesalons. p~a.e 

2 groups (SC2. RC2~ and I1ND2) that vere 9i .. a no baseline , / 

sesslons .ho •• d lore ragular acquisition of reapons.s ... 

part1cularl, in SC2 group, vher. perfor •• nca atarted frôa 

Thu. tha dlff.renc.s that vere f~und in 
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"Gua! 12. rhr •• -di •• a.ion.l bl.togra •• o( .Core. on e.ch 
of th. thr.e.pan~l~ for each of th. th~e trpe. of 

- trial., for the 'ba •• lia. aad traiaing block1l of 
•••• 10as of SC'. RC', aad lllD' g~oup. ('h ••• " ,ad ~ 

1 

for the tralaing blocks of •••• 10n. of SC2, IC2, and 
llND2 gtoupa (l'ha •• 2). Ilch hl.togra. contaln.-
alue black.· r.pre •• ntlag spore.- (1 acale). Pro. 
left to rigbt (x acale) ar. p~ •• lnted la 9rder r the 
11ft. the clat.r and th. rlgbt paDel., and fro. froat 1 
to rear (r .cal., ar. pre.eDted ln order triala vith / 
,th. CS on \the right paall, triala vlth the CS oa th. 
center pan.l. a~4 trials wttb th. CS - oa the, left 
paD.l. Th. blocks vtth the black top represeAt aA 
illu.lllated pallel.. - 0 , 

1 
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the sfi'cond phas'e of the experi.ent wer!t found aqain, an,\ 

this ti aa, ~n aach of the threa panaIs. 
'. 

Baseline sessions (of Phase 1 of the experi.ent) did' . 
Dot show syste.atic pattern of 1 di~tribution i~, any resp~nse 

of the three 
, 
groups. An analysis of 'yariance any vas. 

perforlled on baseline sessions .... (Table 27). The design of 

this analysis' vas a four-vay analysis of .a~iance (BloC"k~ Je 

> 

Trials x Panel~ 1 Groups) vith repeated .easures on the 

first t hr~e: ."factors. There vera tvo blocks of'four 

sessions, three tri~ls, ;hrea panels abd tvo groups (SCl 

aqd Rel groups). None of the factors. v~ found ~ 

significant. Perforaaaca of RAHD1 groups stàyed at a 

near-zero leyel at aIl blacks of séssions, exc.pt at the 
" 

fir~t block of training sessions of PHase l, vhen scores on 
" 

all three cs panels vere higher. These results are 

consistènt vith rata and trial scores, vhieh vere at their 

highest st the first session of Phase 1. 
1 

An analysis of variance vas perfor.e~ on training 

session~ for Sel, RC1, se2, ~nd Re2 ~roups (Table 28). 
1 

The design of this analysis \~as a"five-vay analysis of . 
variance (B·locks x Tr-ials x Pan.ls x Phases x Groups) vith 

repeated .easureS on the first three factors. 
\ 

'il 
There vere 

• four blocks of four sessions. three trials, three panels. 

1 

and f~ur gro~ps nested in tvo phases ,Of tr~iniùg (paase 1: 

SC/l'and RCl qroups; Phase 2: se2 and BC2 groups). As 
l' ~ • 

precedinq anillysis" RAND groups 0f-tbe tv~ phases 

experi •• nt. .ere not included in th. aUlllysis. 
'\ 

differences ,siqnificant .e're found betveen Bloclts 
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s@'ssions CR < .001). Trials (R < • OS), Panels CR < .00 1l , 

"" and Grodps (l! < • OS» but not betveen Phases.,' signifi-cant 

int~ractions vere also found betveen Trials, and Panels (l! < 
, ,.0" and betveen Block~ and P_nels (R < .OS). 

. ( 

results;confira the existence of a strong interaction' 

~ betveen Trials and Panels, pointing to, the existeAce o~ 

tvo different factors that could haye controlled the 

response. 

Further an,alysis of· the Trials x Panels interaction .., 

vas done using the Nevaan-Keuls procedure. The pertinent 

coaparisons vere (1) betveen the three panels at each 

trial, (2) betveen the three trials for each panel anq (3) 

betveen the three illu.inllted '~panelS', (Table 31). At each , 
trial, significant pairvise co.parisons betveen eaeh pair' 

of the three panels, vere found. Signifieant pairvise 

co.parisons vere also found for each panel betveen the 

three trials, except for the left panel betveen Trial 1 and . 
Trial 2 and for the center panel betveen Trial 2 and Trial' 

illuainated 

pairvise coaparisons betveen pairs of the three 
\ 

panels vere a~l significant. Thus, the 
. " 

pattern of responses vas intlQenc~d not only by the 

location of the panels but als~ bJ the ~oeation of the CS 
) 

panel. Th~~ is, subjects ~espon4ed on the,pref.rred side 
1 

aore vhen that s •• e side vas illuain~ted than vhen the non-. 

praferred side vas illuainated. Subjects a~so responded 
p 

10D the non-preferred si de .ore when tbat "saaej side vas 

illuainat.d than_vhen the pref.rred side .as illualnrted. 

Analyses of yiriallce perfot •• d 'during each, °of" Ue tvo 
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phases (Blocks of sassions x Trials l Panels x Groups, vith 

repeated aeasures on the first th~è factors) reyealad on 

the location of tha differ.nt significant factors (Tables 

29 and 30). The int~raction betveen Trials ~nd Panels vas , -

found sign"ificant only durin9 Phase 1 te (, : OS) " vhile the 

significant differences found batveen Groups and betveen 

Blocks of sessions vas found only during Phase 2 (~ < .05). 

'" . Obseryation of Figure 12 reyeals that during Phase l, the 

ayerage rate of response vas about' the saae in SCl group 

and in RCl group at each, of the four blocks of sess10ns; on 

tn~ contrary, during Phase 2, there vas considerable 

differenc~ in speed\of acquisition betveen the tvo groups; 

in perforaance vas asyaptotic already at the . .. BC2 group. 

second block of sessions vfile i~ SC2 group. perforaapce 
\ 

star~ad froa a near-zero layel and increased gradually 
~ 

duri99 the four ~locks of 'sessions. j 

The,absen~e of significant differance betvaen the SCl 

o and BCl groups aaans that the ayerage nuaber of response on 

r 

all, pa~els 1 .~~ a 11... trials is a~t,-·the saae in the tvo 

groups. Hovayer, the spatial distribution of these " 

• 

response~, as rayealed in Pigure 12, is different. 

To be able to coapare the tvo groups in the ralatiye 

~if~erences i~ responding on'aach panel for each of the 

~hree types of ~rials. prjPortion scores vere cai~~lat.d­

tor e~ch group af each block of, sessions at eacà of the tvo 

pha~es. .A proportion ~core vas deriyed1froa the nu. ber of , . 
responses on a giyen panel at a gi .. n JtJp8 of trials 

diylded bJ the total 'nu.ber of ~espon~.s.on the three 

-/'0.-
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\, 
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,pan~~s for -the 
'1 

three types of trials. In order to 

stabilizê the va~ance of ~he proportion scores, an arcsin 

tran~fo~.a~io~ vas'used, as suggested hy Viner (1971, p. 

1 4(0) • '. 'Be.cau~e the a,rc proportion scores vere calc''llated 

for each Block 'of, sessions, then '- allY differences betveen 

Blocks of sessions afd not aean diffarences in response 
, . 

spatial distribution of 
, . rates but rather a cpange"~n t~e 

1 • 

, 1 

responses over sessions. 
1 • 

The a~c proportion scores 4re presented i~ p~1ure 13 • 
. 

In Phase 2 of the experi.ent'" the 'proportion scores vere 

ù ~oughly the sa.e in the tvo qroùps_ During the tra~ning 

sessions of Phase l, hove~r, the arc proportion scores on' 

the 1eft panel vere grel1ter in SC'1 group th~n in RCl group 

vnile the arc proportion scores on the center panel and "on 
, ( 

~he right panel vere <j'reater "ili RCl grou'p than in SCl 

group_ 

Analyses of variance vere pertor~on arc proport1~n 

training scores. '( The designs of 1 these an~lyses vere 

identical to the corresponding designs used vith th • 
• . . 

histogra. scores. The anairsis of Ya~ianca perfor.ad on 

training sessions for SC1. Re" ,sC2, and' Re2 groups ('rable 
\ 

32) confiraed the significant diff.rances found in 

'\histoqra. scores bet:v,an' Blacks of sassions fa < • OS) •. 
. 

~ials le < .05), Panels te. :< .001). ~roups œ < .05). and 

1 the significant"interaction batv .. n Trials' a~d Panels te < 
, 

.001),. ~vo other signifieant interactions .ere re.ealed: 

they vere Panels 'x Groups tE < .05) and T~ials. Panels and 
\ 

Blocks of .sessi.ons <B < .05). t'he Il •• uJl-hùs procedure 
• 

\ 
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FIGURE 13 • ., .Thre.-di •• nsional histogr •• i. of proportion 
scores '(aresin transfor.ation, on each of the thr •• -
panels fpr each of the thr •• typ.s of 'trials. 'for the 

''training blocts of sessions of SC1 and BC1 groups 
(Phase 1) aDd' for the·trainiDg blqcts of sessions of 
SC2 aD~ Re2 groups (Phase 2). S.e. ligure 12 for 
aore explanation. \ 
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"as aqain used to ~nalyse the~rials z Panéts interaction 
. r 

(Table 33) • All pairvise coaparisons ".re found 

signifieant ezcept ~or'th. center pan.l betv.en Trial 2 and 
" . 

Tri~l i~. "ore rev.aling vere the results of analyses of 

variance perforaed separately on each of the t"o phases. \ 
• 

Contrary to "hat vas fouu~ vith histoqraa scores, no 

significant ! differences vere reyealed in, arc proportion 

scor!s during Phase 2 1 bet".en SC2 and Re2 gr~ps and 

'-bEti"een Blocks of sessions .(Table 35). 1 This nans that . ~ "" 

th~ spa tial distribution of responses ".as th. sa.. in the 
\ . 

"\ tvo ,~oups during acquisition of respoose, eyen if there 
l ", ~ 

veré l~~ge differences in response rates bet"een the tvo 

gro~ps. ~I Ro"eyer, durin'g p.~se l, "hile there vlere no 

differenc1 in histograa scores b.~".en se' . and Re' group 

and -'betv~en Blocks of sessi~,_a significant' difference 

va~ founj i~ arc proportion scores ~ 'ii-.tv.en sc, . and Re' 

grqups f ~ < '.00') and bet veen BloJts o~ s~ssions '&.-< 
• 05) (Tab~e 34). This •• ~ns that there vas a significant 

difference in the spatial distribut~on of responses bet".en 

the tvo groups, ayen if there· vas no signifièant 
, -...J 

differenC8s in response r:ates betve.n the tvo groups, ,and 
) 

that thara vas, a signifieant evolution of "the spatial 

distribution of reSp01lS'ls in sel and BC' groups, •• en in , . 
the absence Of. anJ' 'Si9~fi~ant {ha.nge , o.er 

sessions in response rates. 

Bl.ocks of' 

In ordeE to establish the ~ature of the signifieant 

d~f~erence bet.e.n the tvo groups of eaeh of :thJ tvo 
ft .. \, 

phases, ~es~s of si.pla affects .ere perfor •• d bet.een the 
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tvo groups for each.' trial onieach panel at aach block of 

séssions 'Tabl~ 36). Th1se tests of si.pla errects 

revealed that, during Phase 1, arc proportion scores on the 

left panel. for . the three types :of 

significantly higher in SCl group than ln Re, 
trials, 

-group 

v.re 

vhi'le 

the proportion of responses on the center and on the right 

panels, again for the three tJpas of trials, vas 

significantly higher ~n RCl group than 1~ SCl group. Th1t 

is, sel group proportionally responded aore on 

preferred side than RCl group vhile RC' 

proportionally responded .ore 
l' 

non-preferred on the 

the 

group 

side 

than ~c gr~up. During Phase 2, .ost of tha differances 

vere not significant. 

Observàtion of ~igure'3 reyeals that the evolution 

over blocks of sessions of the spatial distribution of 

responses vas not siailar in sel-group, and in Re' group. 

For exa.ple, in SCl gpoup, arc propo~tion scores' froa tlhe 
, 

left ~anel stayed at the sa.a, le .. l or increased over 

sessions vbile sc~res fro. the center and the rlght panel 
, 

decreased; that Is. the differance bei .. en tha scores on 

'the left panels and -tbe scoras the tvo} other .. panels on 

incraased oye~ sessions. ConcoaitaAt to this increase. 

there vas a decrease oyer sassions in the diffarences C') 
:/ 

\ ,,~ \ 

betveen the score on the left paner'at the trial vith t~e 

cslon the ~éft panel and the score on the 1eft panel at the 
---~ 

- trial ,Vi~h "the ~S\ on tjhe, r~ght panel a~d (2) "bet.an 

score on the'rlght paneë ~or the ,trial vith the cs on 

t~e 

the 

tight pane4 and the score on the right panel for the tri.~ 

• 1 
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vith the CS on the left panel. Thus th.ra vas in ~Cl • 
group tn increase in diffe~.nca over sessions batv •• n 

scores on ~eft and right panels conco_itant ta a dacreasa . 

in difference'o'er sessions batveen scor.s at aach t,pe of 

trials. In Rel group, there vas no suc~ 'pattern of 

e vo lu ti 0 n. On the dontrary, .the arc proportion scores 

vere about the sa_e at each black of sessions for aach 

panel at each trial. Dur!ng Phase 2, evolution ovar 

sessions in the distribution of responses vas about the 

saae in SC2 and RC~ groups. In aach group, there vas no 

change oyer sessions in left and center panel arc 
, . 

proportion scores vhil. there vas a decrease in right panel 

arc proportion scores. 

In order . to assess the sign~ficance of the 

batv.an Blocks of sessions, pairvisa 
"-

co_parisons vere _ade betveen blocks of sessions, for each 

trial and,each panal a.onq sel and Bel ,groups (Phase 1) and 
1 . 

aaong se2 and Re2 groups (Phase i) usin~ the Il.v_an-lteuls 

procedure (Tabla 37). 'ln sel group, th.re' vas no 
/ . , 

significant differenc. betveen blocks of ses$ions in the 

laft panel!. vhen it vas illu_inated, but a significant 

· increase vas found at the tvo other trials. 111 other .rc
c 

,pr~portion scores decreas~d signifieantly ov.rls.ssions. 

In Be~ group, no differances bat veen blocks o( sassions 
1 ~ 

vere found exeept fat a slight ~t siqnifieant dacrea$8 in 

the right illuainated panel. During Phase 2. the 

.volut'ion of the arc proportion scores o .. r bl~ks of 

ses~ons vas about the' sa •• in SC2 and RC2 groups. It 
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\ ' . 
• ~st ,be r •••• b.;ea, hovever, that thera vere significant 

differences in histoqraa sCQres betveen tbese tvo gr~ups. 
1 

• 

In sua.ary. tbere is strong .yid~nce that Sel and Bel 

groups vere differ.nt in the spati~l distribution of tbeir 

responses. In both groups, the preference for a ~ertain 

si~e vas stronqa~ than ,the preference for CS, but the 

aagnitude of the preference for a sida vas gre.ter in sel 
, 

group than in Re' 

preference for CS 

group, while"' the uqnitude of the 

vas· graateJ 'in Rel group than in SCl 
1 

group. Further, in sel group,\he pref.re,ce for; a . side 
1 

bec .. a. stronger over sessions, vhi1e in Bel group the 
" 

preference for a si de reaainad the sa ••• 1 Pinally. the , 
preference for the 'cs, on both praferred and non-preferred 

side~ ~t and Bight panels) decreased oyer sessions in 

SCl group while it reaained the saae in ~Cl group. 

Discussion 

The 
, . 

/ 
/ 

introduction of pre-

acquisitio~ baseline sessions for the aniaals in Phase 1 of 

the experiaent peraitted isolation of the effects of the 
, 
r ~ presen~ation of unsiC]nfllled IS. It vas feared t'bat the 

.oyeaent of the dr~ver. although p~ading the presence of 

t5 by only a fra~tion of a second, vould constitute a cs 

povarfull enough to parait acquiSition of tesponses of 

approaching and contactiug the front part of the draver, 

à~here the three panels .ere situated. Only ona aniaal in 

SCl group acquired such a.respoua. tend.ncy_ 
\ 

') 
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in Rel group did"shov high rates of resPonses during the 

first sessions b'ut these rates v~re greatly reduced on the 
" , 

last sessions of baseline. 

concludQd 

.ateriall, 

that the, operation 
\ 

interfera vith 

of -the draver did 

the presenl.tion of 

not 

the 

illuainated panel on the front vall of' the draver. It 

seeas that it -" tates a ao~~~inent (ao~e precise l, 
.,..-t.-

defined in spaca and ti.e)' cs lite tha illu~iDation of the 
" , 

panel to all~v ac~uisition of,rasponsas centerad on the cs. 

,,\ 

- Though IisPOnding ~gJ.~. 
l ' 

sessions, so. latent learning 

not de~elop durlng baselinè 0 

did tate place, as becaae 

evident when g~oups of aniaals in Bhasa 1 vere coapared 

respect to perforaance .in the 

training sessions. The data of Phase 1 r.~ealed ~er, 

littl. i~crease in responding oyer the training sessions in 

Rel 9roup and not at aIl in scl group. On the/contrar" 

in Phase 2, data reyealad that ·re.artable ~ncreas&s in 
~ 

leiel of responding occurred in both groups. In other 

words, the an~aals i~ Phase 1 sho.ed close to 'asJ.ptotic as 

-~ soon as the training trials .. are be~un. whila the 
1 

perforaance of ani .. ls in Phase 2 iaprowed graduall,; eyen 
f 

BlIDl group, during thè initia'l training sessions, had a 
1 

higher perfor,anca t1han BJID2 CJro~p.. Thus, during 

the presenta tion \f IS, or the 

cQabinati9n of the aoyeaeut of 1 the d~~.r and the 

baseline sessions, 

Ir 

presentation of IS~ in the absence of cs, peraitted a aore 

rapid acquisition of responses 'durinCj training'" sessions, 
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vhen 
1 

present~tion the of 

of the panel$., , Preauaably. th. illu.i,.ti~n of bne 

ani.ais in Phase 1 

bet".en\thê opening of 

had al~eady learned the contingency 
~ 

the draver and v't.r~ so that. 

during training. ~hey had only to learn the" CS:1S 
, 

çontingency.'-\ 
'~ \.., ~I': .. ~~ 

Bli421_coDt,pl 9J;9!ll? ,~,9:'::~"ble 1 ••• 1 of responding 
• \ ~ # .. ';: (:~L~"':(~ \ 

deY9l0P.fld
l 
'in the ra~doa contro·f:,~touPs. indicatinq that the 

independent preserti~n Of,,:~~~ (the .~11u.inat.d panal) and 

IS vere not sufficient for ',~ response '- acqui-sition. The 
{.(Ii-

perforaance of ~he RAND' and RAHb:ï' subjects shoved tAtat the 

usa of a randoa contingency,betvèen CS (il1ualnated panel) 
l' 

and 1s .ight initially result in soae r.sponses dir.cted at 

the CS. but that these respo~es diSappeared ,after a f,v . .. 
sessions. <Bigher ratas durlng the initial -training 

1 
sessions in Phase '. as coapared to those in' Phase 2. aay 

, 1 

~, haye ·been caused. not ~n1J bJ the no.elty of the ,CS. but 

also by its placeaa~t, in a location (the drav~) that 
3 

probably alreadJ had aCCJuired so •• inc.nU' ... alue because 
, 'c 

, . 
of its spatial pro~aity vith IS. 

~ç apO IC SEOIRS. 

a Iparia.,nt is that the 

.~~rfor.ance. batvre,n sc 

response stie~~h but 

respon~s. 

!'his ,conclusion 

!'he aain 

diffarance in 

fiading of this 

the 1e •• l Off 
group 

in the 

al1d " Be group is ,no~ in 
, 

spatial distribution of 

ls deri .. d 

distribuUon anal,sis of, the rasults of 

fro. t;'e 

Phase 1. 

spatial 

and to 

soae ezt.nt~ ~f Phase 2~ of the ez~riaent. 80th SC1 and 
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Re, groups 
1 

vere, at the begih~in; of training,. near \thei,r 

re •• l of ptTtOr.ance. ~hera va~ no diff.tance 

two groups in the nua ber of respouses given on 

asy apt.ot le 
\ 

betveen the 
\ , 

the 1 preferred side; ouly on the non-prefarred, side did RC' ... 

group show hiqher pe~for.ance. 

The resu1ts of' PhasQ 2 of th. experi.eut vera 
'" . 

RC2 group did not .ttai~ asyaptotlc . 
le.el as r4pidly as RC' group but both groups vere nearly 

identical tovar? the end of ~he "traiJing sessions. \ 
, . 

Hove.er, se2 group vas .erJ different than SCl group; the 

ra,e of acquisition 'of ISC2 group vas auch, slover. / Thus,' 

'SC2 and RC2 . groups vere .ore difficult to coapare in 

respect to~the spatial distribution~bel~ response. siuce 

they ~ere at diffet9nt levels of Iearning_ 
\ ' 

It is probable , 
• 1 

that, vith aore training sessions, SC2. group vould h~~e 

reached an asyaptote siailar to tha~, of SC, group. 
\ ' 

The spati.l distribution of the responses ~~.,s to_~e 

undei the control of tvo separate interacting factors: 

The' fir~t fllctor cau be called a preference for on'e' of the 1 
tvo side .panels (side preference) and the second factor a 

(c' preference). 
0 

Poskibly, preferen.ce, for the CS panel . 1 

these tvo\factors could. b~ indices of' tvo !~eparate but 

\.int eract il1g procasses.' . 
, 

~he side prefeneuce .af be coutro~led solell by ~e 
~ 

spatial lafout of lS in relation to the draver. As ito ' ~s 
1 1 

.ore difficult . for the Irat io cliab o.~r the draver to 

drink the vater, it vould prafer approaching ,\the vater , 

receptacle fr9a, one \~ of 'the tvo sides of the draver.' It 

,,' j 

1 
\ . 

- " 

d 1 

, , 

• 1 i 

1 
1 
1 , 
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G may the~efore 'be ,expected that, vith training, the 
"' ... 

responses during CS presentation vould hecoae increasingly 
.,. 

aore directad tovard one of the tvo sides of the draver; .,. 
t 

this is vhat liaS found. 

The CS pr;,e férence ilia y be controlled by the incentive 
1 

value ofl the cs. The incentive value of the cs vould in 

turn be controlled by the nature pf the conting~ncy hetveen 

cs and 15; the stronger r the contingency betveen cs and 1S, 

th~ stronger would be the incentive value of the cs. AS 

Doted be~ore, the nature of the eS:R:IS contingency in Re 
., 

group \lould have the consequence of increasing the 

incent1ve value of the CS because the response-requireaent 

makes the observation of the eS:I5 contingency auch aore 

!ikely, for the ani.al must perfora the response in 

relation to the' es. As the CS:IS contingency vould he 

stronger in the Re group than in the 'SC group, the stronger 

incentive value of es would counterhalance the influence of 

the side preference adre in Re group than in SC group. 
} 

Thus diffe~ences be~~een the SC and HO groups aay be , 

plausibly attrihuted to differences in 
\ 

the relative .... 
stren9ths of the incenti ve values of panels (o.r sides) and 

the incenti ve value of the CS; tbe incenti Te value of CS is iF 
,greater as a consequence of response-oontingent training 

than as a consequence of stiaulus-contingent training. ~ 
\ 

\ 1 \ 
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GENERAL DISCUSSION 

This discussion ex~ines the aain findings of ~he tvo 
1 

experillents in relation to~ the response-reinforceaent and 

incentive aotivation princi~les of learning outlined in the 
1 

introd uction. 

Experiaent 1 shoved that the CS:IS contingency (SC 

group) vas sufficient for acquisition of responses centered , 
on the CS pa.n'el. What the R: 15 cont ingency (RC group) 

....",. 

added te, the CS: 17 contingency vai an increase in the 
1 

frequency of the response. . Frequency of response in Re 

group vas greater than in Sc group during training; the 

-effect of the oaission procedure v~s to reduce the 

frequency of response 1n both qroups, but the reduction vas 

greater 1 vith Re group. In'order to reveal the basis of . op," 
the qreater response frequency in the RC qroup, a teaporal 

) 

distribution· analysis 
1 

vas undertaken~ Hove~er, no 

difference betveen SC and BC groups vas fonnd in the 

teaporal 'distribution of respons~s.' During traininq, the 

frequency of response vas greater in the BC group at all 

aoaents of a trial precedinq the IS .. presentation. During 

the o.ission/ procedure, the rectuction\n response frequeney 

occured ~at all aoaents preceding and follo.iDq 15 

presentation. These results sU9qest that the ~eaporal 

distr ibution of respo~ses vas. no~ lnfluenced, differentially 

by the CS:IS and B,:IS ·continqencies. - 'thus no clue to the' 

• basis of the qreater response frequency qenerated bJ the 
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R:IS contingéncy could be found in the te.por~l 

distribution l' J ana 1s1.s. 

Experiaent 2 explored further the difference in 

" frequency of response betlleen sc and Re group and produced 

soae stronq evidence that it could be the~aanifestation of 
/ . 

a different spatia1 partition of responses. TIlO factors 

lIere found FO control t,hj spatial distribujtion of response 

in th~ experi.ental environ.ent that vas used: the first, 

and stronger one, vas called side preference; it had the 

effect of diriecting the approach response tovard one of the 

t vo corners of the front part of the dra ver. rt appeared 

that the side preference vas' detirained by the closeness of 

the corners of the draver to the vater deli. Yery hole. The 

second factor vas called cs preference; it had the effect 

of directin~ the responses tovard the panel that vas 

illu.inated -- that served as cs in a given trial. It vas 

evident that the cs' preference vas deter.ined by the 

contingency betveen the luluaina tion of the panels and IS 
1 

(CS:IS) • At the asy.ptote level of per for.ance. the side 

preference vas found stronger' in sc g~up than in RC grou~ 

and the cs preference vas stronger in Be group than in sc 

group. The fact that the CS preference vas stronger in Re 
y 

\ 

group vas in~preted as the 

strength of CS:IS contingency. 

aanifestation of the greater 

ff -. 
Th~ basiS, Of the qreater 

\ 

streng~h of CS:IS continqency in ac group presu.ably 11e.$ 

in the requir~.ent of a drawer-centered respoDse (R:IS 

contingency). vhich .ust 

\ 

haye increased the'probabi.11ty 

obseryed the CS vheneyer IS ~as 
\ 
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. 
presented. It va~ also found that.the CS preference 

dect:eased oYe~ train,ing. sessions in both SC and RC groups, 

vhile the side pr.eference vas .aintained or .. increased. 

1~§~D§~='iiaî2'~.IDt eriQcipll 

1 The results of the present study do not support the 

response-reinforceaent principle. In e~peri.ent 1,one of 

the main difficulties vas the discrepancy betveen the 

concept of an instruaental response as an efficient action 

to pro duce a certain outco.e, and the behavior observed 
. 

under the instruaental procedure (R:I5) in this experi.ent. 

The rate of response in-RC group vas vell over the one 

re sponse (d uring the a-sec. cs period) that vas reguire.d for 

reinforceàent. 80reo.er, the BC Grpup aade .any .ore 

i responses befora the illu.ination of the gr1d panel, that 
( 
is, during the 20-sec. pre-CS periode Purther, and this 

is aore ,i.portant, this 'goal-gradient" pattern of 

responding (see. Figure 2) !~eased slovIy over sessions; 

in other vords,' "instru.ental responding w! beca.e .ore 

indiscriainate as training progressed. Finally, ~hile the 

asyaptote of t~e probabiiity of occurrence of a response 

during CS vas attained around the 16th session, the rate of 

respoLse continued to increase eyen vithout a concoaitant 

increase in reinforceaent probability_ \ ii1~ia.s(1966) has 
, 

re,ported that rats vould continue ta iDcrease their speed 
/" . 

of Vheel-running eyen vhen aore rapid running did not 
~ 

produce aore reinforceaeDt • ID experi.en~ 2w one of the 
/ 

aain diffic~lties CODcarDS the interpretation of. the 

acquisi tion of side preterance. XJldeed w there" vas an 

\/ 
, -118-
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\ 
incr~ase in side prefe~ence throu1h training sessions. 

so, it can be said that the responses that vere given on 

one of the tvo sida panels vere reinforced, 50 tha t their . 

probability of occurrence increased vith training. But 

then, fol10ving the response-reinforc'e'aent principle, side 

preference shoùld have been stronger, in RC group, in vhich 
1 

the R:IS contingency vas the stroDgest. But side 

Pfeference vas found to be clearly stronger in SC group, in 

teras of the amount of difference betveen the preferred 

side and the non-preferred side, as v~ll as in teras of the 
,;~ 

f'l 
rate of'develop.ent of the preference. , 

Further, CS preference, indicated by approach and 

contact vith the illuainated panel, is also difficult to 
~ . 

explain in teras of the response-~einforce.ent princip1e. , 

The first responses on the illuainated panel .ay vell be 

expla1ned in teras of accidentaI contacts v~~S vhîle the 

rat approached the vater receptacle. Since the CS 

preference vas stronqer ,in Re group than in sc group, it 
\ 

voula appear plausible to argue that the R:IS contingency 

.ay have played an iaportant role in the developaent of tes 

preference. But then, follo.iog 
f 

the response­
\) 

reinforceaent if the responses on the CS panel 

vere reinforced, there should have been an increase of 
Il 

the 

cs preference over sessions. HoveYer, in fact, the CS 

~ preference vas at m~1iau. duriDg the first sessions, and 
1 

there vas a regular and slow decrease of the CS preference 

-over training sessions ia both groups! 
, 
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Finally,if the respohse~reinforce.Qnt principle 

cannot expl~in septrately the side prefèr~nce' or 'b-he cs 

preferen'ce, 

saae tiae. 

reinforcer 

surely it. cannot explain b~t~ of the. at the 
\ 

Hov can it he possible tha t the sa.e 

(va ter presentaMon) vOllld incre!se the 
~ 

probability of occurrence of the side preference and at the 

sa.e tiae decrease the. probability of occurrence of the cs 

preference. Perhaps an explanation in teras of tvo 

different factors .a~ account for the reslllts; th~ R:IS 

contingency could he responsibie for the side pre~erence 

and the CS:1S contingency could be responsible for the CS 
f 

pref-erence. Hovever, it 'has already been shown thatl 'the 
1 

R:15 contingency could not ezplain adequately either the 

side prefèrence or the cs P7efe~~nc~. . There is no vay 

,tben to use a tvo-fa~ explanation, involvi.ng the R:IS 

contingency as one of the \fvo factors. • 

Even if the response-reinforcer principle does, not 
r 

'account for soae of the present results, the B:IS 
. 

contingency can still be,conside~ed as a pos~ible cQaponent 
\ 

of any total explanation of the results. It is obyious 

that the differences in perforaance bet,een the(tvo groups 

have to he ezplained in teras of the only difference in 
.' t pl'ocedure between t:he sc group and the Be ~roup, 

by the! d~fference in- resp~nse requireaent. 
1 

that is, 

This 
-' 

difference in response requireaent between the ~vo groups 

c~uld not ha.e_b~en a factor or trials on vhich the ani.al 

responded because in both groups responses vere follo.ad bJ 

1 i' ~ater preseutation. On J when the ani.al did not respond 
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• 

during cs 
\ ' 

presèntation vas there "a the 

operative conting~pcies ".betveen the, tvo groups: " in sc 

qr~l1p~ vater vas presented (CS: R: IS) vhile in RC group 

vater vas not presented (C~:"R:IS) • vas Thus, performance , , 
1 

Ge' 

stronger in RC group than in sc group because of tha 
1 
1 

presen.ce of the C5:R:IS' C?ontin"gency. 
r 

Inc~Qtive-~~tivati2n e[iacip~ 

The incentive-motivàtion principle aoi he stated as 
" 

follovs: (1) CS:1S contingenci~s are sufficient to account , . . . ~ f 
- for. the acquisition of nev responses. (2) The ani.a~ 

responds at al given aoaent in relation to the feature of 

the environ.ent that has acquired the h~ghest relative 
" 

incentive val?e throul}h its contingenc1 vith 15,' as.su.ing 

that 1S itself is not present. According to this, there 

vere tvo relevant CS:IS contingenci~s in the experi.entai 

situation of the second experi.ent: (1) the a9ve.ent of the 

drayer that ia.ediatIy preoeded vater presenta~ion (D:IS 

contingency) andn (2) the illuaination of the panel that 

als~ preceded vater presenta~ion (bS:IS contin?enp1). 

1t is doubtful that acquisition of the side 
\ 

preference is related 'as such ~o the D:15 contingency, 

becausè, if it 
\ . 

vere '50, side preference would have beea 
. . 

~cquired i •• ediatly during base!ine sessions, vhen the D:IS 

contingency vas present i~ the situa~ion. but this did not 

hap.pe'n •. Zn fact, the .OYe.~Dt of the draver ADDouneed the -- .' 
i •• ediate &yaibility of vater; this .eant that a ~ucP .ore 

1 

P?verful iucentiy~ sti.ulus than the dravér itself vas 
\ 
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present iaaediatly after the aoyeaent of the draver. Xt 

is probable th~t the only response . produced by ~ the 0: IS 

continqency vas the approach tovard the vater receptacle. 
, 

Thus bo~h the acquisition of \ side prefèrence and' tùe 

acquisition of CS' preference vere related to the eS:IS 

contingency rather ~han to the D:IS contingency. 

To be plausible, an explanation"in teras of the eS:IS 

con,tingency shoula ansver three questions: , . 
(1) Why vere 

~~spon~es centered on the CS 1 panél and o~her responses 

ce·ntère.d on ene of the tvo s~de panels? ' (2) 
\ 

Why did CSo 

,. ~reference decrease over sessions tÎ-hil'9 ~de -preferen~e 

increased? (3) ~hY vas CS prefe~ence greater in Re group 

than in sc group, vhile side prefer~nce vas greater in SC 

group than in Re grou~? Within th~ general fraaevort of 

the incentiye-aotivation principle, these three questions 

~ay be ansvered as follo.s. The aniaals firs~· learned the . 
eS:IS ,~ontingency, ~hich ~esulted in responses centered on 

the CS (the illuai~ated panel). Then, as the aniaals too~ 

the' proper \ . .. -position to reach the vatér rec~ptacle as soon 

as the draver aoved, the respon$es' qat 

side .pani{s.' ~~ contingency 
1 ~j 

increasing the incentive yalue of the 

displaced to the 

had the effect of 
\ 

illuainated panel, 
~ 

qi~lnq ao~e 
." 1 

tiae allocation to the'CS panel and thèrefore 

less tiae a~oCation to the side panels (lIhen they vere Dot 

theaselyes CS). In SC group, vher~ thé llluainatad panel 
, 

had a lesser incentiye value, bacause of the absence of the 

~ R:XS ,cont~ngeDcr, there vas less tiae allocâtion to the cs 

\ -122-
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panel and therefore 1 aore ti.e 

panels. 

al1ocation ~ to 
" 

i 

..... 1 II .., •• 

the side 

The hypothesis that led to the second eXPeriaent vas . 
that the R:IS contingency vould lead ~o greater 

. 
precision 

of CS-centered responses by the group vhere the B~IS 

contingency vas stroDger, 'that is, by Re g~o~p. The 

results of the second experiaent confiraed this hypotbesis, 

in the sense that Re group shoved greater precisioa of 
1 

response in teras of~CS preference. The greater precision 

in side preference found in sc grQUp does not W~b.R(YI the 

hypothesis but on ~he contrary can -be explained by using 

the saae hypothesis: the lesser incentive value of the 

i11uainated , panel in sc group alloved greater tiae 

allocation for the aanifestation of the side preference. 

It nov appears 'appropriate to elaborate this hypothesis 

further and to arrange direct tests of its iaplications. 

j 

! 
~ . 

1 
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Table 2 

Three-vay Analysis of Variance vith Bepeated fteasures 
~on lIean Rate Scores for Groups SC and RC 

dur~n9 the ITI period 

\ 

----~--------~p-----------.. -------------------~--------------------
---------------------------~,~--------------------------------------
Source l'!Iean square 

/ 
--

Degrees of 
Freedoa 

F 

--------------.------. ----~------------------------------
r!EAN 11.7401 

B: Blocks .,0412 

G:Groups .8950 

S (B) : Sessions (Blocks) .0052 

s (G) : sub jects (Groups) .1901 

BG .0213 

SG (B) .0065 

Bs (G) .0358 

SS (BGL .0055 

\ .. ------ . 
* 2 S .05, 

~-

1 

4 

1 

55 

6 

4 

55 

24 

330 

-_ ..... _----

! 
1 
/ 

" . 

9.1236* 

1.506 

4.6926 

.9565 

.1634 

1.1186 

1 

- . ". .. 
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• 

Table 3 

Three-vay Analysis of Variance vith Repeated fteasures 
on ftean Rate scores for Groups sc and ,Re 

during the pre-CS period 

--_ .. 
p 

10.0110* 

4.0299* 

4.6617 

.07418 , 

2. 32l3 
1.05 8 

1 

----------~.----~--~.------------+----~_._--------------------~~~------------
* 2 <: .05 

• 

1 
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pairvise 

Table 4 

~ 

Differences betveen !!ean Ba te Scores Aaonq. Blocks 
durinq the pre-CS Period, 

Tested vith thè Bev.~n-Keuls Procedure 

1 

~--~--------------------------------------------------------
85 B4 Bl B2 B3 

--------~----------------_._------------------------------------------
\< 

85 .0141 .0522 . 150( .2498 

B4 .0381 .1~6 ' .2357 

B1 .0979 \ .1976 

82 .0997 ". 
~. 

83 

----------------------~----------------------------------------

.369 .397 

.257 .278 
(~-
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Table 5 
l 'If 

Three-vay A~alysis of Varianc~ vith Bepeate~ ~easures 
~ on ftean Rate Scores for Groups SC and BC 

durinq the CS period 

------------------------.--------------------------------,----------------------,----------------------------------------------------------
Source 

/ 

ftE!! 

B:Blocks 

G:Groups 

S(B):Sessions (Blocks) 

s CG) : subjects (Groups) 

HG 

SG (B) 

Bs (G) 

S8 (DG) 

!eau Square 

215.,0631 
1 

,21.6486 

108.0788 

.1684 

19.1016 

9.435-3 

~1296 

2.8015 
.,. 

.01pS 

Degrees of 
f.reedoa -

1 

4 

1 

55 

-6 

4 

5.5 

2" 

330 
, 

_. la i ----.. ..,.---- -
• R < .05, •• R < .01 

".. . 

. / '1 
~, 

.. / l. 
. . ; ";; 

" 

#'-

l 'f /-

'fl 
~ -ft35- ' 

" 

F 

14.3965*. 

7.1276*. 
1 

5.6563 

2.\3884*. 

..... 
3.368 * 

1. '381 •• 

.. 
, . 

.... ft 'q III 

\ 1 

\, 
j 

' 1 

1 
! 
; 

0 

;j' 
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Table 6 

.1, 
;' 

J 

pairvise Differences betveen 8ean Rate Scores laoDg Blocks 
during the CS period, 

Test~d vith the Nevaan-Keuls Procedure / 

1 
--~------------------------------------,------------------------~----------- - -----,-------------------------------------------------*-----

BS Bl B4 . B2 B3 

~~~-----~-~-~-------

B5 .0125 .17427 .1911* 1.0228* 

al .16182 .7787* 1.0104* 

B4 .8485* 

a2 .2317 

a3 

----..-------------------------------_._-_._._----_._.~;----~-------------

S_ = .1708 
B 

S_ q (r,6) = 
B .01 

s. q (r ,6) = 
B .05 

! ; 

/ 

r = 2 

.895 

.591 

/ 
, . 

l ' 

3 4 

1.081 1.201 

.241 .837 

At •• 

, r 
1 
1 

5 

1.291 

.905 

1 -

n. #"11-"'_ 

. , 

t 
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Table 1 

pairvise Differences betveen·ftean Rate Scores Aaong alocks 
for Group SC during the CS Period, 

Tested vith the Nevaan-Keuls Procedure 

-------~~----------~--------------~----------------------------

a5 aq Bl B3 a2 

----------_.--------------~.~-------------~-----------------

85 .0884 .3178 .3557 .4394 

aQ .351 

Bl .1216 

B3 .0837 

B2 

--------.----.... -----------------------~------.... ----------.... ------------------
S = .2416 r = 2 3 4 5 ,-

B 

S q (r r6) = 1.226 1.53 1.7 1.826 -B .01 

S_ C) (i: r 6) = .836 1.049 1.184 1.282 
B .OS 

---...-_- P-_'._- --
;f 

!jj 

\ ' 
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Pairvl.se 

Table 8 

7 
Differences between Rean Rate Scores '_on9 

for Group Be during the cS,Period, 
Tested vith the Hev_an-Keuls Procedure 

Blocks 

===----_..:-___ :._::===:\~I ::::: :::::::_:--::::::::-::-_:--_''--__ -=: =::::=:::::::_:_:_:_: 
Bl B5 B4 B2 B3 

~-~-~------------------------------------------------------

Bl • 0966 .3614 
1 

1.2394 • 1.2913. 

B5 .2912 1.1428· 1.6947* 

B4 • 818· 1.4299$, 

82 "'-.-). .5519 

83 
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table 9 ~ 

Test on ftean Rate Scores betveen Groups aaong Blacks, 
during the CS Period usinq student's Procedure 

-
Block df t 

l 
-----------------------------------------.-------~----~----~----

1 

2 

3 

4 

5 

5S. = 114.649 

SSb = 

. ----
~ .a < .05, •• J! < .01 

\ 

6 

6 

6 

6 

6 

j. 

.6533 

2.488 • 

3.762 •• 

1.449 

1.0885 

----_._--

/-
___ a_ • 

\ 

:: 
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Table 10 

Three-vay A alysis of Variance vith Bepeated ftea5ures 
on ft ~n Bate score~ for Groups SC and BC 

durinq the post-cs perio\ 

.... Sàurce Square Degrees of 
FteedOilI 

~-,.. WJL 

BEIN 55.93 1 3.1046 

B:Blocks 

G:Groups 

5 (B)':sessions 

5 (G) : 5ub jects 

BG 

SG (B) 

Bs (G) 

Ss (BG) 

•• Jl < .01 

! 

, 

.. 

3.7817 

.• 0125 

.2003 

18.01~1' 
" 

·.1533 

1 
.0581 

1 

1.8808 

.124fi 

.r 

-1.0-

4 

1 

55 

6 

" " 
55 

2" 

330 

.. 
' J 

--

1 

2.0101 

.0001 

1.6076*· 

.0815 

.4663 

\ 

~ 

l 
1 

-
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Table 11 

Three-vay lnalysis of variance vith Bepeated fteasures 
on !ean Scores for Groups sc and Be 

1 _ 
during the CS period 

'. 
Source 

'" 

Sean Square Degrees of 
Freedoa 

4t 
BEAI 17302.53 1 

B:Blocks 8S0.0881" 

G: Greups 3651.552 1 

S(8) :Sessions (Blocks) 16.6855 55 

s (G)':subjects (Groups) ·1591,.168 6 

BG 

SG (8) 

Bs(G) 

Ss (8G) 

l
it 

• R < .05, •• M".< .01 

\ 
1 

_____ ~_tL __ _ 

109.7126 

9.9398 

72.815 

6.8309 

,-141-
\ -

2" 

330 

1 
1 

p 

29.6;165** 

11.67116** 
, 

2.29 

-2. ,.426** 

'" 1.5067 

1.4551 4f 

j 

\ 

..... 

j 

1 

-1 
1 

"-
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Table 12 

( 0', ~ 

Pairvise Differences betveen Rean Trial Scores 1.ong Blocks 
during th~ CS Period, 

Tested with the Bev.an-Keuls Procedure 

---.......-...------- . ..--...-----.....--...- . 
B5 B1 B4 .83 a2 

~~-~--~----~----
. 

85 1.69 "",' 2165 6.55** 6.64*. 

Bl \. 96 4.86* Il.95* 

811 '1 , 3.9 *, 3.99~ 

'" B3 .09 

82 \ 

------ .. -----_ .. 
1 " 

s.:. = .8709 r :/: 2 3 " 5 
B 

0 

S q (r,6) :: il. 5611 , 5.513 6.122 6.584 -B .01 "\ 
S q (r,6) :: - 3.013 3.78 Il. 2,~7 4.624 

B .05 • 1 
b 

CIo _ ... ---_ ... .. ... .. ,;;;. 
/\. 

* .e < • 05, •• R <fOl 
If 

, 
, l' 
~ \. , 

r ... .' " .. 

"- .. 

1 ,,\ 

1.# 
~ 

J< , ~ l. 
h 

( \. -111.2"'; 
1 ~ril' 

~./~ 

:t 

" / ,) 
1 

1 

~, 

/ , 

, -
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Table 13 

pairvise DiffereDc~s b~tveen ftean Trial Scores A.ong Blocks 
for Group SC during the CS Period, 

Tested vith the Nev.an-Keuls Procedure 

--------------------._._---~-----------~~---~~---------- _._----
---~--~--------------------------------------------------------------

85 84 81 B2 • 
------------------~---~-------.-------------------------

B~ • 

84 

81 

~H3 
1 

B2 

--- -_ .. _----
s .. 1.2317 -B 

S q (r, 6) )1: -B .01 

5_ q (r ,6) 1: 

B .05 

__ a. __ ..... ____ 

* R < • 05 

2.7917 4.371) 7.4792* 

1.5833 4.6875 

3.1042 

-
._-------....... ---------_ ..... _------
r II: 2 3 

7.797 

4.262 5.346 

1 
1 

8.659 

6.035 

7.75* 

4.9583 

'3.375 

.2708 

5 

9.311 1 

6.54 

Il • 

1 
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Table 14 

pairv ise Di fferences betveen flean Trial Scores a.ong Blocks 
, for Group RC during the CS period, 

Xested with the Nev.an-Keuls Procedure 

1 

-------------------------------------------------------------------Il ... ----_ ... ----
Bl B5 B4 82 ' BJ 

--------------~-------------.. -------.-, .. _---'--- --,., 

Bl .9791 

B5 

84 

82 

B3 1 

, -------------... -.. _-~_. 
S == - 1.2317 r • 

B 

S <J (r ,6) • -8 .01 

S q (r,6) • -B .05 

-----.... _ .. --.-.-....-... .... --- .1 
* R < .05 

3.5 

2.5209 

2 ,3 

6.454 7.797 

4.262 5.3"6 

1 

6.5208*.: 6.6041. 

5.5417 
J 

3.0208 

.. 
8.659 

6.035 

5.625 

3.1041 

.0833 

--- -----

5 

9.311 

6.5" 

--_. 

1 

-144-

f-



'. .. ~ *'. ," ,r .. ~ ~ .: • ~~ ~,,~ 7' t~ :._ ~' 0 

li41 •• J •• t ï. 1 t •• ...; ........... ; : ';. "oi"ooAaJI_~ rit "'-'-' la '-w $ • ,,'" ft .. J.. • 
, 1 

t 1d_. Wb III •• LI •••••• _ 1 MI IIi 1 lM'.' 

o 

( 

j. 

Table 15 

Test on ftean Trial S~ores betveen Groups aaonq Blocks 
durinq the cs Period using Student's Procedure 

\ 

-------------------~~----------------------_._-~-----~~------------------
Block df t 

------.----------------~------------~--~~~--~~~----------------­"t, 

1 

2 

3 

4 

5 

SSv :: 9583.006 
~-A 

SSb :: 1747.56 

/ 

/ 

6 

6 

6 

6 

6 

. --

\ 

1 

J 

5304 

1.3234 

1.4127 

1.8118 

1.8801 

----~_ ... .-. ... _~-- .. -----

.----~--------~---

1 
"; 

- . 

( 

\ 

l , 
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Table 16 

Tvo-vay Analysis of variance vith Repeated Reasures 
on Rate Scores fo~ SC and Re Groups 
durio9 Baselin8 Sessions of Phase 1 

\ 

--t----:----:---:--------______ ~ ____________________________________ ,_~~ ____________ • ____ 1 _____________ _ 

Source Rean Square Degrees of 
Freedo. 

p 

----------1-----.. ------------------------------------~-----.... ------------
BEAI 

SESSIOtfS 

GROUPS 

sub jects (G) 

SG 1 
Ss (G, 

~--~~~~~~----------------------------------------.... ----------

/ 

.. 
"\ 

-1"6-
/ 

1 
1 



o 

1 

• 

l ' 
, "t' 

a ... _ ...... _ ..... __ ................ ~ ..::![ J ~ 

1 

\ 

Table 11 

Tvo~vay Analysis of Variance vith Repeated !easures 
on Trial Scores for SC and RC Gr~ups 
during Baseliné Sessions of Phase 1 

.. " 
... _ ... _~ 

--~-------------------------------------------------------------
source 

ftEAN 

SESSIONS 

GROUPS 

!subjects (G) 

SG 

58 (G) 

ftean Square De9rees of F 
Freedoa 

.. ---~--- • 

309,4.1141 1 4.149 

54.062 1 1.221 

0.391 1 0.0006 

;651.599 6 

11.605 7 0.2633 

44.014 42 

----\--------~-~----.-----.---,.----T~'---.. ---------.-~~~----~~.--~~--.-.------~L_~_ 

\ 
/ . 

• 
1 

! 

/ 

\ 
--141-

.- ... 

j 

l 
1 

1 

1 
l 
~ 
j 
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Table 18 

~ 

Three-vaY,.lnalysis of variance vith Bepeated fI,8asures 
on Bate Séores for SCl and BCl Groups 

during Baseline sessions and training sessions of Phase 1 
l 

\ 1 

------------\:----*~~---------------------------------------------
Source 

IfE!B 

BLOCKS 

GROUPS 

SESS.IONS (B, 
\ 

subjects (G) 1 • 

BG 

GS (B) 

Bs (G) 

Ss (DG) 

__ a •• a •• 1 ______ J. 

•• - R <: .01 

ri 

,. \ 
1 

" 1 1 

.,' 1. -

lIean Square Dègrees of 

f 

l rreedoa 

- ._~~~~--. 
61.106 1 

7.138'''' ! 2 
0 

3.31"3 1 

0.051 ,21 

2.917 6 / 
1.18' 6 

0.031- 21 l, 

, 
.(~ 

,0.832 12 ~~ 

~ 

0.062 126 

./ 
\ 

, -------------------

;' 

1 
1 

j, 

-' 
l, 

-148-
/. 

~ 

20. 73~. 

9.295 

1.133 , 

0.835 

1.428 , 

0.510 

- ---f 

/ 

, 
1 ___ ........... _L--_~ __ .~ __ 
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\ 
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Table 19 

Three-vay 1nalysis of Variance vith 
on Trial Scores for SCl and 

duri~g Baseline Sessions ~Pd Training 

Bepe~ted Beasures 
Bel GEOUpS 
sessions of Phase 1 

~ 

- .. _-------
~--_r-----------.-.----.-.---------------------------------------------------~--
S.ource ftean Square 

A 

!E1. 98237.750 

BLOCKS 11902.120 

GROUPS 11770.047 

SESSIOIS (8) 311.589 

subjects (G) 1128.039 

BG 1490.205 

GS (8) 25.36 

Bs (G) 409.347 

Ss (8G) 32.557 

-....-.... --- 111._. .. .*. R < .001 

1 

-149-

1 

Degrees of 
Freedo. 

-.,. 

1 

2 

1 

21 

6 

6 

21 

12 

126 

------------- • 

F 

' 81.087··· 

28.833··· 

4.229 

1.062 

3.640 

0.778 

"""..-
-- . ..,-

\ 

~\ 

i 
~ 

1 

1 

\ 1 
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Table 20 
/' 

Three-vay lnalysis of Variance vith Repeated Beasures 
on Rate Scores for sc and Be Groups 

during ~rainiDg Sessions of Phase 1 and 
Training sessions- of Phase 2 

-... .. .-... ..... ..-..-_------_.: . :: : : : 1:: -_::: _:.: 1 :/ : :::::-
Source "ean Square Degrees of P • 

freedoa 
~--....... ------~- ... 

~ElH j 128.520 1 43.667 ••• 

SESSIOtfS 0.224 15 3.310 ••• 

PHASES 0.616, 1 0.298 

GROUPS(P) 
1 

12.410 2 4.237 

SP 0.1211 15 1.813· 

sub jecta (GP) 2.943 12 

SG (P) 0.096 30 1.1150 
1 1 5s (GP) 0.066 180 j 

i 

... ~-- ... _ .. ar __ ._ .. 
• ! <- .05, • •• R < .,001 _ -----

--

- - ---
~ 

1 -

/ 1 

/ 

-150-
-. / 1 

1 
j 
j 

1 
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Table 21 

Three-vay Analysis of Variance vith-Bepeated fteaaures 
on Trial Scores for SC and Be Groups' 

duriug Training S~ssions of Phase 1 and 
T~aining Sessions of Phase 2 

-- - ------- -, --- .- .. 
Source Sean Square Degrees of 

\ Pre.do. 
1 - . 1 

_____ ... ___ dl. -_. 
\ 1 

} 
!BAN 2190182.500 1 

SBSSIOÎfS 11\.421 15 

PHASBS 368.160 
1 

1 

GROUPS (P) 8629.'418 2 

SP 119.621 15 

sûbject~ (GP) 1189.186 12 

SG (P) 68.082 
,l 

,30 

Sa (GP) 34.558 180 

) .. •• l --- -_-._-... __ ... --
•• R/ < ~Ol" ••• .e < .-001 

1 

• , 

184.136* •• 

3.421 ••• 

0.309 

7.253 •• 

'3.462 ••• 

1.910 •• 

----
1 

/ 

1 ~I 
, \ 

,-. ' 
, 0 

, '. '. ' .. '1 ~.-:..-::.:. 4 

-~-~ 

'-151-
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Table 22 ;, 
1 

; 

Tvo-vay Analys1s of Variance vith Bepeated fteasures 
on Bate,Scores for SC and Be Groups 
during Training Sessions o( Phase 1 

': : : : ::: :::-:: :::-_ .. :- : --:-_a : _ a_ a _, _______ •• ....Ia.o _______________________ ._ 

Source 

- .... 

!EAN 

SESSIONS 

GROUPS 

subjects (GL­

SG 

Ss (G) 

•• J! < .01 

1. 

!Sean Sguare 

75.310 

0.045 

4.253 

3.1158 

0.121 

" 0.~10 

... -.. 
.' 

~152-

De9rees of 
rreedoa 

-... ----
1 

1S 

. 1 

6 

15 

90 

---~ ..... -

1 

1 

1 

1 

r 

21'.77941. 

0.487 " 

1.230 

1.296 

-1 

( 

i 
1 



• 

l, 

-. 
" 

Tabl.e 23 

lnalysis of VariaDce vith RJpeated fteasures 
on Trial Scores for $C and ic Groups ' 
durinq jTraining SessioDs of phas. 1 

Tvo-vay 

........ _~.--
- FP 

Ir ••••• _______ • 

Source -Sean square Degrees of p 
l're.do. 

• 1 
1 

~~-~~--------------------------------~.---~-----------------
, 

flEll 

SESSIOliS 

GROUPS 

subjects (G, 

SG 

Ss (G" .~ 

;f 

5136382. , 
~ . 

113124.68 

1si3~.6S 

1205373. 

12149.42 

25612.12 

/ 1 4.159 

15 1.684 

1 0.013 

6 C 
\ 

15 0.414 

90, 

l -~~~~~----_ .. _--_._------~------------~~--~----------~------~ " 1. 
j 

1 
i 
1 

1 

1 

') 
-~-

j 
~t., 

1 

f 
! 

) 

---
\ . 

, t , l ' 
, '~~1~~ -' ',:\J,~ ;\. 

, '. 

v 

" 

,1 

/ Il 

, 1 . 
, ;: , ' l ' 
...... ' ,~ l , 

\ 

" 
" 
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Table 24 

Tvo-var lnalysis of Variance vith iepeated lIeasures 
- on Rate Scores ,for SC and BC Grou~s 
during Training Sessions of Phase/21 

) , 

----------.------------------------.---_._._-_._-------._-_.-----.------------------
~. _ ..• _d. _ a.a • • 

Source 
1 

Sean Square Degrees of 
Freedo. 

.. ---.-_ .... :.._--

flEIN 

SESSIOJrS 

GBOUPS 

subjects (G) 

SG 

58 (G) 

" , 

54.084-

0.304 

20.688 

2.428 

.013 

.04.0 

• r Wb ____ • ~ 

! ;' 

• l! (1 .05, •• .e (".01., ••• ,R <1.001 

• 1 

\ -
Î. 
,1 

1 
• 1 

/ 

" 

" '. 
1 ~yJ~ ~" 

, ...... ~.... -

" . 

" 1 

\ 

1 

15 

1 \ 

6 

15 

90 

.~~ ____ I 

F 

22.271 •• 

_. -

" 

1 

J , , 

1 
1 " 

1 

/ 
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Table 25 

\ 

Tva-vay AnalJsis of 'arianc. vith Bepeated Bea.eures 
OD Trial Score. for S~ and BC Groups 
dur~n9 TraiQiD~ sess~oDs'of Pha.e 2 

..... _----- ._--- -.. i t 

Source Sean Square Degrees o~ 
Preedoa 

P 

-------------_.'-----_._._._--_.------.... ---~---...------...... --.... --............. -...--

BEAI 100744.)1f00 1 
, 

SESSIOIS 212.000 ,15 

81.270 ••• 

6~~80.J. 
GROUPS r* '10028.820 1 8,,,090. .' 

.. 
subjects (G) 1239.621 6 

SG 71.1f36 15 
, 

Ss(G) 33.758 90 

" ---....-_ .. ------.p Ir a. u 

i 
1 

." .e < .05,·, ••• .e < .001 
, (0 

, , 1 i 
\ , 

.. 
\ 

l, 

\ 

1 " \ ) ',' 
'\ < ~ , 

, ' . , ,,' 
r;:: ~~ 

:;> 

:' , ~f 

.,' ,\' \ 
,. . 

, " , 

~1'5-. ' 

1 

• 1 
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, '. 1 j 1 ,~ y-

, l'o· I~\ 

• 'V, \, r ' 
l '1 ,"J, 
1 \"., 

, If", 1 
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Table 26 

? 

;lI 

~ 0 

\ 
Pbaa.. Croupa lubjecœ 

lua11.ae .... tou . Tra1.D1q .... ioDa 

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 9 10 11 ~ 12 13 14 15 16 
,/ 

- 1 

" 

1 

" 

1 
l' 

\ 1 
-{ 

1 

, 

SCI 201 

2G21,~ 
J, 
204 

ICI • 20S 

206 

-LLLLLal 

- - - ':' 

L L - - -

a 1 a a L L L- L 

L( L 1 Lai a 1 a 'a ail 1 1 & 

a L L L L L L L L L L L L L L L 

LLLLLLLLLLLLL LLL 
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209 "1.- L,a - &KlaLIL·1LaLLL LLL 

210 aIlLIlL-LI LLLLLLl.LLLLLL!LL 

%11 

2U 
%13 

%14 
" -

L L L L IlL Lia ail l' 1 Il 

LaLLLlaaLLLLIlLLL 

Lai L 1 ~ ail Il 'Il 1 Il a· 1 Il 

LLLLLLL""à-LLLI,.L LLL 

lC2 %15 • al .. t 1 • ai 1 .". 1 a • 1 Il 

1 L L & L 1. t 1. L L L L L· L 216 

211 1 
211 

UID2 ,219 

,,220 

" 
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table 21 

d 

four-vay Analysis of 'ariance vith Repeated "ea.uras! 
on Histograa Scores for Sc and Re Groups 

during 8a_s1ino S ••• iOD8 of Phase 1 

~~------~-~~-~~~~~----_ .. --._-~~-j ..... ------------------..... ----
Sourc~ "ean Square Degr ••• ote 

Pt •• 40. 
F 

1 l -_ ... .--.-~~--~~~~~~~-~-----~-~~---._._._.--...----._-----_..-.------......... ---. 
.fEAN 
S:Blocks of Sessions 
T:Trials 
P: Panel_ 
G:Groups 
.. (G, 
ST 
SP 
TP 

.. SG 
TG 
PG 
58 (G) 
T8 (G, 
PS CG) 
STP 
S'la 
SPG 
'l'PC; 
STa (G, 
SPs (G) 
'l'Pa (G) 
STPG 
STPs (G) 

272310. 
961. 

2-626. 
'12112. 

6778. 
98615. 

1459. 
3667. 

74. 
14360. 

556. 
843. 

800'1. 
11~7. 
47f!.6. 

124. 
1989. 

29. 
96. 

1870. 
2132. 

107. 
87. 

126. 

1 
1, 
2 
2 
1 
6 
2 
2 
4 
1 
2 
2 
6 

1~ 
12 

4 
2 
2 
4 

12 
12 
2_ ,. 

. 24 

2.761 
0.120 
2.249 
2.541 
0.069 

0.780 
1.720 
0.691 
1.795 
0.471 
0.177 

0.986 
1.064 
0.014 
0.894 

0.691 

....... .. -. __ .... __ & __ ... __ aL _..J .. _ ... __ .... _______________ ~. __ 

II 1 / 
1 

/ '-
l- I f 

~ 

-157-

/ 

- - -~-- ........ - 'b =='ft'C'S + .... m, 
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'r 

./ , ; 

'1 
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l' " Table 28 

Viye-vay Analy8i8 of Variance vith aepeated a.asur •• 
on Histoqraa Scor ••. foD SC1 and le1 Group. 

durinq Traininq 5 ••• ions of Pba.. 1 
\ and for SC2 and BC2 Groups 

during ~rainin9 S ••• ions of Pba., 2 

~~~~~~~-~~,--------~------.------------_._.-------_.-------------------
Source ftean Sguare Deqre •• of 

pre.cto. 
, 

--... - ... ------ . __ .. ~ ... _ ........................ -..... -....... _---.......... -.-.----_ ..... ~ ~ 
"EAN 
S:Blocks of ~.ss~on8 
T:Trials 
P:PanCiJl. 
C: Phases 
G(C) :Groups (Pha ••• ) 
ST 
SP 
TP 
SC 
TC 
PC 
• (CG, 
SG (C) 
rrG CC) 
PG (C' 
STl' 
Sfe 
SPC 
fl'C 
Ss (Ç'O) 

/,'f. (CG, 
P.(CG, 
Sf'G (C) 
spa (C) 
'f1'a (C, 
'f1'C 
l't. ,CG, 
". (CG, 
,P. (CO) 
",G(CJ 
s't,. (CO, 

15208050. 
1151654. 

8213. 
2912720. 

104598. 
2869424. 

4556. 
247934. 
196940. 
11~097 • 

1959. 
1995 18. 
388671~ • 
236544. 

5243. 
~1cr506. 
,10713. 

1048. 
24216. 
~294. 

728606, 
12169. 

1372303. 
2542. 

89162, 
57115. 
12157. 
.,110. 

~"5"16. 
153571. 

1959. 
612.9.. , 

.1- __ 
____________________________________ .. ___________________________ MM_ 

/ 
/ 

-15a-

/ 

/. 

'* 
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~able 29 

\ 

\ 

Four-vay Analysis of Variance vith Repeated fteasur •• 
, oÀ Histoqra. Sëor •• for SC1 and BC1 Groups 

1 

Source 

4urinq Traininq s ••• ion. of Phase 1 

l! _________ ~ ____ , __ ~ _______ . ______________ . 

ftean Square Deqt ••• of 
Fr •• do. 

, 
~.~--~~---------~~------._-------------_.--.... ~ .... --.------------
ftE!1t 
S:.8locks of 
'l':Trials 
p:pan.l. ' 
G:Groups 
• ,G) 
ST 
SI' 
Tl' 
SC; 
1'G 
PO 
'.(G) 
'ta (G) 
pa(G) 
ST' 

~;: 
'1"0 '''a (G) 
"a(a) 
"'a (G, J ",a 

. • t'aCG, 

1 

8917568. 
17896. 
4533. 

1148116. 
434001. 
411510 • 
, 628. 
1S304. 
26670. 
58237. 

1301. 
130506. 
27002. 

400. 
S4fOO. 

870. 
161. 

1021f •• 
4926. 
370. 

7159. 
21,18. 
2f3. 
419 • 

_____________________ •• _ •• ,_____ F •• 

1 
3 
2 
2 
1 
6 
6 
6 
4 
.3 
2 
2 

18 
12 
12 
12 

6 
6 
4 

36 
36 
2. 
12 
12 

L s. 

) 

d. 

21.670 •• 
.663 

11.318· 
13.652* 

1.055 

1.696 
2.557 

12.58S. 
2.157 
3.251 

, 1.552 

1.816 
.435 

1.431 
2.325 

.613 

. ..,. ... 
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Table 30 

\ 

Pour-va, lnaly.ie of Yar1àDce vith a.peated fteasure. 
on Bi.to9ra. Scor.. tor SC2 and le2 Groupa 

4ur1nq Tra1~iD9, 5 ••• 1008 pt ,ha .. · 2 _. 

--.- ----. --_ ....... ----,-------_ ... _--------~ ........ _---.-.. ... ---- ....-.., \ 
_~~~~--~-~-----_--------------.-.------.rr----_____ . ___ . ____ ._,_. __ W~,~ , ... 
Source ft.an Square D.gr ••• of 

pr .. do. 
F 

____ rF _______ .v __ ..... _ •• •• -.-....._~_-....-______ ... ____ n •••• ___ _ 

IIIU' 
S: Blocks 
T:Trials 
p:panel. 
G:Groupa 
8 (G) 
ST S, ,., 
50 
TG 
1»G 
s. (G) 
"IS (G) 
P. (G) 
STl' 
SrG 
J'G 
'1'f-'J 
S1's (Gt 
• ,.(G) 
'l' •• (G, 
57:'0 
S'Il'. (G' 

1 

1 

6395080. 
172354. 

553. 
1408003. 

2435424. 
236275. 

305. 
27054~ 
23138. 
20611. 
1319. 

124748. 
13476. 

614. 
30257. 
, 1306. 

263. 
4615. 
9351. 

791. 
5571 • 
4283. 

375. 
365. 

1 
l 
~ 
2 
1 
6 
6 
6 
4 
3 
2 
2 

18 
1 12 

12 
12 
/ 6 
,/6 

4 
'36 
36 
2. 
12 
72 

27.066 •• 
12.789. 

.901 
13.484· -

\ 10.308* 

.386 
4.856 

,5.402 
1.529 
2.147 
4.123 

2.837 
.333 
..29 

2.183 

______________________ ._. __ .......... ___ ••••• _ .... _______ Nl ... ______ .... , __ ..... ___ .... __ ,.,. .... __ 

,. 
• ~ < .05, •• j ( .01 

/ 

-

, 
" 

\ 

1 , , 

1 
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'fable 31 

'airvi •• Dilt.raDe •• betV •• D Hi.tol" •• Scor •• 
a.ODI 'frial. aDd Panel. 

1' •• t,. 41 vith t~a lav.aD-Ieul. Pr~ee4Sura 
( 

'? 

1 nu TrU n33 'fPU 1''-22 \'fP32 'fPU 'fP21 Tl'U 

\ 

TrU 22.3* 48.4** 92.1** 115. * 120. ** 167. ** 204·1 ** 222. th. 

Tr23 26.1* 10.',* 92.5·* 97.5** 144. ** 112. *. 200. "III 
X - 1-

Tr" 44.2*· 66.4*· 11.4** 111. ** 156 ... * 114. "III 
, 

llZ-{.* UU 22.2* 21.Z* 74. ** 130. *111 

n22 4.98 51,.** 89,'** 101. ** 

1'IU 46.'** 84.S** 102. ** 
1 i fUl 37.1** 55.6** 

1 

1 " 
1 fUI p.9 

fi 11 

~ 

V 
• ". 3191.402- l'- 2 , 

~ 5 6 1 1 9 
- i 

, 4 ",12) , • "" 1:061' ,1"" 1442' 1'5191 15'" 16310 16860 
1f ,01 Il 

, 4 ,,,,12' • UI21 16124 ,11D6 U6t4 19'16 10.UO 10.28 21340 
f 1f .0., 

1 / 

\ 

n 
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1 Table 32 

Pive-ftay Analysis of 'ariance vith aepeated fteasures 
on Arc proportion Score. for SC1 and BC1 Groups 

durinq Training 58.sions of Phase 1 
and for 5C2 a~d RC2 Group. 

durinq Training 58rsions of Phase 2 
_ .... _______ ......,~ ____ a. _ ... ____ .. ~ __ ... _-.,... ......... ____ ,. ..... __ ~_._ ... ______ 'W _ 

__ ~~~ ___ ~_~ __ ~ _______ d __ ._. ________________________________ '. _____ .8 

Source ftean Square Degre •• of 
l'r •• do. 

F-

-......,...-,..... ________________ •• R .. __ ............ ~ ___ ........... ___ ~_~ ______ _ 

BEAli 234.09~5 
S:Blocks of S.8.ionB .0270 
T:Trials .0500 
p:panel. 11.0656 
C: Phase~ .0468 
G (C, : Groupa (Pha.8.' .1346 
ST / .1389 
SI' .1852 
TP .1325 .. 
SC .0051 
TC • 0129 
PC .3213 
• (CG) .0211 
-~G (C) .0077 

TG (C, .0105 
pa (C) .7580 
S'lit .0242 
S'le .0076 
SPC .0220 
TPC .0002 
S. (CG, .003'4 
T. (CG, .0080 
,.,(CG, .1008 
STG CC) .0.145 
'PO (C, .0.59 
'PG CC, .., ,,'0048 
''''C ~ .0045' 
5'1. (CG, ,,00110 s,. (CG) .0248 

1 
3 
2 
2 
1 
2 
6 
6 
4 
3 
2 
2 

12 
6 
4 
4 

12 
6 
6 ,. 

36 
2' 
2. 

;'2 12 
8 

12 
12 
12 

11143.000---
7.911-
6.2BB- .,. 

7è.592.·-
2.222 
6.390. 
1.990 
7.1176· 

52.464 •• • 
1.48 • 
1.616 
2.282 

2.265 
1.316 
5.3B4-
5.868· 
1.093 
0.888 " 
0.026 , 

2.071 
1.'853 
0.808 
1.085 

\' 

~ 'f. (CG, ,,0060 .8 '''.0 (C) .• 0040 2. 0~979 '''.Px (CG, , .0041 ,., 
-
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TàlJle 34 

Four-vay Analysis of Variance vith Bepeated Keasures 
1 on Arc propo~tion Score. tor SC1 and Be1 Groups 

duriD9 ~raiDin9 Se.sion. of Phase, 1 
" / 

~~ 
-_...:._=~-_ ... -"-_:::" .. ::---:;:::-;":'"~~::==:::::== 
Source "ean Square Deqr ... of F 

Freedo. 
-- , . . . _.~- ----- . -_-.-. ..... ..,..~ ............ _-------- -- .-
K!AJf 113.7724 1 29940.000-•• 
S:Blocks ot S.8sions .0249 3 8.031. 
~:Tria18 • 0566 2 38.505 ••• 
P:pane18 7.5064 2 19 •• 076 ••• 
G:Groups .2691 1 10.9SS .. •• 
8 (G) .~038 6 
ST • 017 6 .316 
SI' • 0,91 6 4.28\6 
Tl' • 157.8 " 30.24S ••• 
SG • 0119 3 4.195 
TG 1 .00 6 2 1.067 
pc; 1.5060 2 38;.938 ••• 
S. (G, .0031 18 
T8 (G, .0015 12 
P. (G) .03S., 12 

'15TP .0131 12 4.137 
,sTG , .006~ 6 1.169 
SPG 

~ 

.079 6 3.092 
TPG '1 .0050 ,. .964 
ST. (G) .0053 36 0 

\ . 
SP.JO' - ' • 0256 36 
tp. (G, .0052 2' 
i*lpe; .0045 

J' 
12 - 1.37 

STp. (G, .0033 72 
• •• - - ..... 
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--\ .05; •• ~ ,. JZ .( ( .001 

1 J 

---

... 

--, 

j/ 
) 

-164-

~ ;,':'t' "'/ ' 
• , . 1"/ •• .' ....... _ 

0 

" 

n 

• 

" IIIlI .'"IlI •••• 11 .1., 



• 

./'. '" ' r' ~;::1''''r'' - , "~1I ~. ~ .. 
.... ~;t ... j ..... ' ~: ..... 1 ""' ... "'" ... >' ... ~,i .. '/~) .... , ' ... ~ ? ... " ... :;~_r~f ...... ~ .... , t .. f{~itôro· ' ... / _' '_.-............ ____ ;IW~ .. " ... ~ ;:.:j~fJ:t'(ffJÏ:_,'l •. 4 • :...: 

'. 
/ 

1 Table 35 

pour-v;, An~lfSis o~ Variance vith aepeat.4 ~.a.ur •• 
~n 1re proportion Scor •• for SC2 and Be2 Groups 

duriD9 Training s •• sions of 'ha,. 2 

1 

~------~~~~--_._--------_.-.----_._._.-.------_._ .. ------.----------.-._----------------------_._------------_._._._---_ .. _--_ .. ' ....... _-~ .. __ . , ... -- - ~---

sourèe 

ft El" 
S:Block. 
T:Trlal. 
P: Panela 
G:Groupa a,C, 
ST 
SI' 
Tl' 
SC; 
TG 
PG 
Sa (G) 
1'a CG) 
P. CG) 
ST' 
STG 
S,G 
T,a 
S~. (G' s,. (G' If'. (G' '1',G 
S'I'. (G, 

.... 

ftean Squar.' Degre •• of 'r •• do • 

--
120.3922 

.0071 
",00.63 

3.8805 
.0001 
.0183 
.0198 
.0915 
• 1549 
.0006 
.019. 
.0010 
.00J7 
.01 .... 
.2 .. 29 
.. 0149 
.0227 
.on1, 
.00"6 
.0086 
.0239 
.0067 
.003S 
.OÔ50 

. - . 
1 
3 
2 
2 
1 
6 
6 
6 .. 
3 
2 
2 

18 
12 
12 
12 
6 "-
6 
If 

:H 
36 ' 
Z4 
12 
72 

.. 

_wr .M. 
3010.000 ••• 
, 1.920 

.438 
15.974 ••• 

.002 

2.302 
,..072' 

/,23.156-• 
.158 

1.342 
.041 

~ 

3.014 
2.631 

.529 
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Table 36 

Te.t OD Arc proportion Score. a.on9 Trials, 
1 • Panels and Block. of S8 •• lions 

. betveen SC1; Group and BCl G~Q.up (Phas. 1) and betv •• n 1 

SC2 Group and BC2 Group (Phase 2) us1n9 Student's Procedure 

-~-~-~-----~~~,------------_.--------------------~------~------~ J ... . .......... -- ,. P----_._----~_ .... _ .. _-.-...._-,------.., 
PHASE BLOCK TRIAL T 

... - ...... ~_ .. _-----_ .. -.... _--_ ....... __ --..._-.--._ .. ~ ........ ~,..,....~---
1 1 

2 

3 

2 1 

2 

3 

. , 

,1 
2 
3 

1 
2 
3 

1 
2 
3 

-3.61 ••• 
-0.98 
-2.45. 

-4.36··· 
-2.,86·· 
-2.83·· 

-5.30 •• • 
-4.68··· 
-5.78 ••• 

1 -5.96 ••• 
2 -6.95 ••• 
3 '-6.75 •••. 

1 -1.53 
2 2.08' 
3 2.70 •• 

1 
< 2 

3 

1 
2 
3 

-, 
2 
3 

~1.62 
-D.99 
';0.68 

-0.b5 
-O. '" 
-0.111 

-0.'9 
1~19 

-0.'9 

1.85 
0.61 
1.65 

3.39.· 
3.4S ••• 
3. t' ••• 

. 6.&6 ••• 
5.21· •• 
5.28*·· 

6.34 ••• 
7.19 ••• 
6.e3·.· 

-4.26 ••• 
-1.13 
\2.1'· 

0 .. 24' 
-0.56 

1.43 

-0.05 
-0'.15 
0.80 

0.[03 
-0.8. 
-2 .• 17. ............ -......_ .......... ____ ••. _._a_d,. 1 A.a ; • 

1 

1.70 
1.31 
4.89 ••• 

4.27 ••• 
3.87.·. 
3.26··· 

4.4S •• • 
4.51.·. 
6.41··· 

~1.4~ 
1.01f 
0.68 

, 

1.21 
0.27 
0.92 

0.62 
1.20 
0.05 

-0.01 
0.23 
0.3 • 
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