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AI3S'rRACT [ , 

M.A • . psychology . ' 

. Paula E. pa~quali 
, '0, " 

TSB EFFECTS OF 'WI'l'HIN-SESSION"MANlPULATION OF 

REIIITFORCBR Mll.GNI~E. ON SCIŒDULE~X~lICED~., o 

. . 
Schedule-inauced pOlydipsia is characterized primarily'bY 

.. -. \ 
. 

the d18tinc~ temporal topography in which the.dripking occurs 
~ .. 1 .. .. ~ a .. .. ... .' " ' d~rin9 the intervals b~tween successive, spaced food presentations. 

• • ~ 'Ji ... 

"" 
The present study Qutlin~s and examines an aeeoun~,of th!s 

'1 \ 1 .... • li 

\ . ~ -.. . . , . ~ , 

phenomenon in terms of" fr~sttation,. az:t emotional-motivational state 
• .,.. , <1>_" J "JI "'" - . 
ind,uced, 'br the del~y in the' ava ilJtbi lit y of the next' expected foQd 

present~tion. Assuming that the magnitude of 'the next expecte~ 

food d41ivery. 1. diréctly.,~elated to t.he .degree of induced fru'stra

tion, it 'ma:y be~redieted that the amount of 'adjunctive drinking 
, . . . 

would incre~se as, the magnitud~,of:the 'expected fOod,pr~sentation 
: ' • If r )' , ... .,..; t , 

" t, 
,increases., contrary ta th! .. prediction, ·two e)Cperiments', each, . -. 

1 C:.. 1 

, " , , , , " ,,' l 

"with ~our rats, showed that 'it .i6 the quantity of food, just 
~ 

'i~gesteêl~ 1 and'!!S?! the ma-gnitude"of thè' ilext expe~ted f~od deliv~iy 
~ ~ .. " ,. • ~ .~ • " t... ., 

j/J '" ~ ," : 1" ... ( """ ' ,,~J Q , " ' ~ 
that deœrmines the 8lD9un1; of adjunetive drinking. AnOther f,;f.nd-

~ " ~ " ! , l , " Jl' ~ -:. -,'" .~"" l '\. "~ '8 

, ing was t~t ,lè8s,drink~n9 fol101ed ~~ inq.8t~on ~f the i,argèr 
~ > ': ~ ., • \ "to!, ~l ~"' : , ' '~. • j~ ... 

'q~antity ,of .foQd~ ," ,A pO~8ibl.,', é;q,l~~at.i~n, fo;r 'tbese 're .. ~lts' is 
l" ~ ;:"' .... " .. ",r y'. ·i~ ." " >",\ ~,,~,J '-,~~_'" ~ ,~'~, :-.... ~,. ~, • 

/' 

• Xplor.ed i:n. te~s ' of': time a:lloca~~~n 9'~ -' re~pp"n:<l;nq .s, a fubetjon 

· . :Oftb.. ·~~~:·~OD~i~i~'~"~~;:~:~~\..;~ ~:'~>-:tiCUlar ..•. ~ . ; 
.<:, -, ,: ":' ',,< ..; '" ~ ~t ',,;' :: ',~,;<' ~,;,:: ,::, '~::~: ,~ '1:' ,~>::~,·~,':,:Û ~,,::~(:~~/ .. ::-, ~~' ','. ~ ~ ."':' " " v 

,situational a,tlmuli. ,h ", ' ',' ,-" - ,,',' , ,"", r" ' , , 
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EFFETS DB fA MAlf.[PUI..J\TI~N DE LA MAGNITUDE DU 
, 

RENFORCEMENT AL' INTERIEUR" DE lA SESSIO~ SUR LÀ 
,If. 
·,1, ,1 1-

POLYDIPSIE :'INDUITE PAR LE 'PROGRAMME D'ALIMENTATION, 
- l '"",.. ""'f' t ~. '" .. .. , h j ~ '\.. ~ ~I ~ ~ 

.. /f 
1 

1 
Paula pa~qua1i 

.. 

fi ." ' 
Lf. ~POly~ip8ie indufle par ie~, prC?~ramme d'alimentation -~~st 

cara~t,fis'e principalement pa~ la topographie te~~r~il~ pa:ti~ 
,-

. ' 

1 ... ,_ 

\" ' '>-

culiare avec laquelle la QO~8~tion d'eau,~~rvient p~d\nt les 

in~~t:all~8 s,pa~aDt ~leà p~'senta ti~ns ~u~ce~si ves .. ~e ~o~riture. 
J ' , 

La "fpr's'ente 'tu4~ 'd'cri t et ,.~ne : uné apl)J;,<oche de ce ph'nomln~ 

/ 

, '. o. " '. . 

~~ terme de fr~stJ;'ation/', un état' '-otionn~~ ~t mQtivationn~i' induit 

l ' 0 • ,?' " 

; -- . - ~ 

par un Ciélai dàns la disponibi,litl de la prochaine- pr&se1\tation 
, - ,.-~::-~,..="'<~--,I' .. 'l, , J 

l, ) tatte~due de ~ouri'iture. En cons!d'rànt, qu~ la:~gnitude de la 
, f '. ~ . , " _ , 
/' prochaine, dvtributi~n at~ndue ~e ,~~uf:r:iture é~t directemElnt 

'1 • '. .. \ 1 

:reli5e au degr' de frust~atiQn induite,' on pourrait s'attendre à " 
, ' " " / \" , - ' 1 ~ " , _ l ' ~ ~ _ 

c~ que ~ciü~ntU~' d~", con8~tion d,' eau cr~isse avec l' augment~tlort' . 
, 1 ~", ' , , 1 " , , , ' .. ! 

de, la magn~uèle ,d~ 1~ pr'sentation attendqe de Jlourriture. _.J 
,. :;'" , , . ~ 1 

con~ra~r~nt: l ~ette pX-'èliction,. :de\Ut J e~'riences, chacune avec : 
• \ 'i ~ r, J ,4!I , - --..... - , Oit.... - ~ .. J, ~, r '. ~ -1 

,quatre ~ats, on'b.,montr& que c 'est"la ,~ant,it' üe nourritue just 
, .( " 'TI' t t J,' <;t 

- ./l' " • , " ,. , '. ' • 

~ngeree, et non 1. magnitude de,l. prochaine'distribution attendue 
_~, ),' ~ - ... , ~ _ ,f " , ~ .. ' ~ T' ll~>,'"!, 1 _ ',' ~ " 

de' noui':d.tUre, qui ::d't~,rinine' la quantité ,de consommation' d'eau. 
_ .. _ ~i " ~ 'il, '~ ',.:; _,~'" 1 l,: ' ,~ 'r \or,' f" 

Un autre r'sultat à·,èt' que l'lnges't:1.ond 'ünè plus grapde 0 / , 

';,'0."",,:" ~qj':f'~~J _~ '~I' J ' 1< >,' ' r ,:- ..... ,., •• /',.., .... 

• tir]' " \ 1, ~" ,,. .-' , 

~q~;tit' .clc(nb'\U."rltllre' _st; !iÎui~d •• -'âe,· JllOins de: 'consOÎDll\atio~'d 'eau. 
1 ~~ j'''\ '"', . ; " " '::-',' .. .";", :' ~,.;'", ' ". ", :' .'//', 

o j~~~J "~,~~~;,~~~ {~8~~~'1~.::,,~t:~~~~:~;~~~~1~~~,~::~at,. ~è~i~~:, ~D tel;JDé de " ',~,·~_s r e ~,:Eiq1i~.:~,~iouê. ;".~;'~nt':1lti~', ~~n:~,~l~ ~~Xa' val,ance 
,'-.. <' ,-'0> 1 j ~ ~ ,\, ~, <V- '.",~" : _" r':~':li~-'l-~;": ~< '~ ", ~,', '.,_ T'~"'" ~ .. _ ~ ... , r. l 

, ti;':i:ond:l ,. ",.' le:; "~ntu'. ;èlejÈ{ ~if,t:~1i· 'i.l..~li4~!oDn~ia' Pârticulier~·.'" 

" It~ ..•.... > t"",,;·' .. ·o':"';~::;.::i}1?~"P:J~~;~~~~i~~~Bi\':;!1~fi~~;:>:·;LL._j~ _1 
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INTRODUCTIO;N Ji 
, 

,7 

A Q90d deal of recentl~rk-has shown ihat Yari6û,~r~i~for~nt 
~I* ~ !~ .. ~- ---, .... "~ 

\. < .... ~ ~ , ""/,. cil ~ , \. 

sche~ules, not only influenœe the frequency ·and<rpat.tl!!~ ~f ùh~otârget 
.,-- \. ~ ,() - ' .. 1 f ~ 

• ~. t ". .. , ~,j ..... ,1 <l 

, "'" ~ ,! , .,. ().~. 

response~that is explicitly reinfo~aeq but May ~~p moai~ the 
:" <, 1 J ~ • • _. , 

~ ........ ..., ..l! ~ ~ .~ / "" - ... 

probability and-" tempo~al topography of, "extraneOJua"- be.haviQra,,: dif---

fer~~ frOID the tarqet: ';';'sPonsé.. Theae' ot~r r~8~aes. \ihiCh are • 

observed tO'oc~ur during,~he inter:reinforçe~en~n~erval, are 
.' q.~,;.'~ , .. .. 

co~lectively re~r~ed,~Q as adjuncSiv~.behavior. perhaps the ~o~t 
, . w" w', . , 

'dramatiç oexample of adj.unative b,eha'Vior is schedule-induced 'poly-
. ...' " , ,:."A 

, l " • • , .. 

'dipsia~-the" ~xcessive drink,in9' 'Wh:ich dev~lôP!S ~~~z; a ·Y'J;iety of 
, .' ~ '\If' J~ ". Il ~ -"11." '., ~"" '~Jt, 

... 'l' .... ~ • 

, 'schedules of intermitten~ reinforcemént fo~ food. The p~esent 
, A ......... b i 

," .., 
stUdy proposes and tests a time-~ha~~ng account·of this pheno~eno~ 

: ' ' , , . 
whicb ;·at.tributes the occurrence and degree. of adjunctivé drinking -' ., . 

... • J ~ 

1 ~ ~ If .. ~ ", • "= '" 

to th~ interaction of the intermittence of food presentation and 
t" ... .,.fO '- ' 

.fI} , 

the f;ru~trati,on .,genfj!~ated .~y the' schedule of réin~::,rc:ernent. Bef~1e 
.. ' 

Q 

. 'disc:ussing the experimental' findinqs on schedu~e~indu~ed polydipsia . . -
'. 

.nd introduqing the time-sharinq model~ it may be' useful to out~ine 
, ~ J ..' • 

~he ~in,~efin~9 .characteristics of ~djun~ti~é.behàvior~· 
li ! ., , . 

\ 

, " , t , 
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~ 

" 

J 

, 1 

.. ,.- " .... ..' -, 
1" ; \ 

-' .. l ,', . " 

- '. . ' 
. " 

.! > .' ~ .t,.'t \'. ~ • 

," - ~ --<-"~' .'~' ,>"'" , " , __ ,_" . ' ," :, b:~:: :ji;, 
l''\~ ~ 0 - ~ \) ~ ... ," ( ~ c './ • 

minutes odeurs' ~o11~iilq tJie P1ie~entation of:a -fOod:~11et, pri,ol' ~>, 
, ,. ". ~ , 

~ .1 ' .,. ',1, ~ l,' ~ .' ( ~ , :' ~, 

tO'the resUmptio~ of b~r-pressing 1eading to the;~ekt _~ei~foro~~t 
~ ~ ".t' r.... j' - , -'~"'~_: ~~f' .,_" .: 

(Skinner and Moràe, 1957). This observat.ion' reêeived .1ittle",~.f.f"' , 
" ...... • , ..... , ( t " ... -~\'''' ~ '" ~_ t,.. \.. J:~' 

~any, att~nt~on at the t~è it was,pup1isbed. ~Ubse~~tli ,alk 
, ;:. ~ ~. 1 ..., ~ ~ , • , . ' ; {"> - 'f • • ,," ~. ~,,: ~_ ~ ~ ," .' 

(1961) nQt~d that ,rj-ts' lever-press'ibg on ,a Vâr~le IDt-erval, (YI)-l 

min~~e 8'èh~~uie ~I reinfo~e~e~i ~ci'~,vf~~êl"drank a~~'~~~ 3-~/2';~i~~s 
J, Q • \:, - f ,\. ," 1\ " ~ j,' 1 .' } • 

. ; 'their normal a14:Lly water, intale' 'i~ ~a a1.,ngie .JWe~imental sesaion' ,of 
, " ~.. " ,.'", -, " , '!" • ,":.; "" , 

approx!mateiy ,3 hou;t's. LikEr the-, wÎteé"l-running' -\,~bse~~d by' Skinner 
1 --i ~ ... -'.. .... • ~ ~ 

. _na Morse, ~he ~r.inking occu:tred post-pellet (tbat :1s', a~ter t;he 
, ' ' " , " (, . 

-ingeàtion.of,a food pellet), vith higb freqUeney and 'in à r~gut~r 
,.< '.;. ~ .. 

Gr- • t;e~r~l 1;"o~ap~. "., :tbes& an1lnals ,b~d' 'n~ 'hi$t9'ry of ~ter ' , ' 

, ';"~riV~tion, thè· .... sJ.v~. >a"a;~refor. ~nomà~o~. .....~è - of '. 

p.o~t-pellet 'drinking bas, led .~ny i~~eâtig~torii tÇ> ex~ne ~in.;/; " 

, detelHbe nat~. 9fadj"""ti v. ~!lav.~br>:' \,' . .' '.~' . ,. . . ..., 

Basides' slOc::b ~psyabO!Jenic:: pol~paft~·,(.ral~9)· &ne. . 
sc)1edul~-induced wh~él-runn1nq (Lev1:,t$ky"'a'nd' "~~li.i~r;; '1~68) sever'1 . 

• k~ - ...... f, ,'~ .. ~~ '" '''-== 

oth~r- 't~s ~ ~e'p'on~es hâvè bèen shawn ~~' ~c~ur ddr:lng' the' ~nter-' 
r \ ~ ,~ , • 0 _ ' , j'" 1 ~ 1 

.. Ci, .,. ~ 1 ~".,./' • 

· reinfo:tcement~ int';rva1 };JJ:ior to thè' oc~urience' 'of tlxe,~ t'-rget, 
;;.' ',"','0' '/ .• , - ',,' :'\'. ~"'" r' ",.~., '.'", :;",:',' ':",' ','---

responsè. Thes;e' inc::lude .re~ponsè8 lUch' ~s -.aggress!ve ,attack ' 
". \' "~ " ; y ,',~, ,~,~' ' •• ,J," ",", ~ <:~:,,,:,"':' ",'~ __ . ." ~ ::,,' ,"~,_, . ,v 'i • 

~ ~ ,(Ge~,' 1,968), eei~ulos~~,a:ti~9" (Freed ,an~':B~tz, 19~9), ài-r .. 

" . 
" 

, , 

'1 :'.9,',~", ' -,.'.' ,-""::,:~,~,,,'(,'j~:~'\,~':'~/"'" -"~;\~\_-:- ~i<';,.,~~' ',:\,":,,("" 
, " .,: ' , lic:k~~9 ,(Men~~ls~,'~nd<'c~:LU~9'" ~~Q.)" ~~~:t~~w~h9h' (~~~ea; ,Weiss, 

/ ' _.' / ;", .':' . ~ --. ,;:,:f,\-t;;:~,,<'·: .... ':::.;,.;' ,~·~,:·:·:,i,;,'~, .. {\:~:t,,;,->1~:':::) ;",-:," .':,.: ,,' .-
, 'f Cl~r.k, and J\e~91d8,';"~',.1}~5J, :n1.;tîiogen-l,i~~~M~':(~.yl~;, .&Jid ·.~ster" -' ' !. j,;' 

• ~ ( , '!""\', ,\ .. ~; ~ <-'J','~~ :" .. ~< \' .,:~': i":J~~,f .' ~_!#O~,.~, < .. ~ \ J;:('~~~ :;-~\!!~:. ~{;(~\j .. :!~!:\::;,':'~;j .. :\\\ 0ftI\~ '" ~/:!" :J~:t~ ~ ~ 

, • ~ .. ~ ,', ,19é9).' '.rad ··~~~ct:' ~î-t~~;::i~~s:r~:;t~~\'~iil~.l",:feat"u.~- 'Of',~' ,. 

:.' '.,' .'.:'~'j} .. ,:I, •..•. ~.D,~~/;',:~~Ç~\,~ii~~I~~'~~1!~~~~hÎ~!~~~~i~ iC~. ~~~~J~::.:;;~&f'\. }:'. 
,~i.". ',,~ ',,,.,,1 ~ • "~~'~lJ..,I,~ ".'" '~/j,~.r~,.,,,<,,,t.~ ... tr'..!,l'-.{~;... ':l\l.' t.",r.; ?Jt! '-{ •. )'\"?~-;:, <~J'fi~ '<~l't ""L .. "" .... , ""! , .... , ,t·, .... 

' .... } :::~:.~.).;;:~(:' }i~{;;':,:~:)~;~';!{:;: .Wf,~)2Àz!.,:;~\~~~~L5~b:~:,q:~ ;" 
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A~emp~at inducing adjunctive behaviorB in the rat under" 
~ ~-I 

sahedules of reinfo~cement stimulation (Cohen 

and Mendelson, 1974: Ramer e, 1975Y and water (Carlisle, 
• .." . .

Shanab, and ~impson,. 1972) have met with little succass. When the 

• 

Qpportunity to.wheel-run is the reinforcer, adjunctive rearing may . ~ 

, 
be observed (Singer,' wayner, Stein, Cimi'no and King. 1974). 

, ". , 

Schedule-Induced Polydipsia 
.. /' 

. Àlthough most of èhe research on schedùle~~nducedjPolydipsia 
.. <!' .; " ' -has used ra~s as subjects, thè phenomenon is not species~specific1 

- - - -- ~ -
t ... ':1 1 ~ .... -.. 

it has.also,been demonstrated in the rhesus monkey (Schuster and 
t • 

f 
Woods, 1966), the, gerbi1 (Kutscher, Stillman ~n~ Weiss,' 1968), -t;he 

c 

pigeon (Shanab anq Peterson" 1969) and the mouse (pa~fai, Kutscher 

~nd Symons, 1971). It is easi1y obtainable under a variety of 

schedules' of it:ltermit.tent "reinforceme!lt . (most notably Fix..ed 

Intprv~l, Vàriable Inter~àl, Jt'ix~d.-Time an~ vari'àb1e Tinte sched-
,'" .. 

ules), with a multitude'of food reinforqers. The P?enomenon ia not 

rest~icted'to wate~ ingestion, for solutions of saline (Falk, 
~ . 

1966b), saccharine p<eehn.~ colotla ana '~atto~; ?970), quinine 
, < 

sulfate (Segal and Deadwyler, 1965a), and ethano~(Falk, Samson, - , , 

anà Winger, 1972) "are als~ readily and e~c~ssively consumed. 
~ 

The 4~ve~pmen~' of poly~ips!a~exhibits a typi6al, acquisition 
, , : 

curve whiCh ia independent of adaptation to the food schedule. If . .. 
• 

, . 

• 
... ' 

, .. 
- • --- --<-- "'-.- • 

" J l, _ 



~. 

J.l'. 

1 

, 
, ' 

: 
6 

.~ 

wâter' ~s unavai1ab1e in,the t~t situation unti1 performance on 

the food schedule has stabi1ized, the acquisition qf_po1ydipsie 

,drinkirig ls not' altere~R.èyni~rse ~nd spanie~, 1968)-~ When the 

drinking solution is av~ilable thrOughbut~the exPe~imental session, 

polydipsie drinking typieally occurs post-pe~let, in a single 
• 

uninterrupted burst of licking beginning ~ediate1y after inges-
" {)-

tion of the reinforc~r: (Keehn and Calotla, 1970) ~ However, even· 

when \the opportunity to drink i8 restricted t06ertain portions of 
t. • -' ,- 1/1 ~ 

the IRI, 
. . ~ 

sessional water intake rema~igh: that 1s, polydips~c 
, 1& ~ 

levels of ,drinking'are maintained if the opportunity to drink do~s' . . 
~ot exist immediate1Y,afte~ the inges~ion,of the pellet. -. , 

.. 
For 

instance, on a FI-l minute schedule of rein forcement for food, 

~hen the availa~ility of'waterjs. limite. to thrèe of the four 15-

second quarters (F~ory an4 o'SOyle, 1972) or the last 30 seconds 

~f the interva1 (Gilbert, 1974), thé amo~t drunk' i~ an1y slightly 

attenu~ed •. 

The tempOral topography of the drinking is such 'that when 

.the IRI ~s between 40 and 60 deconds, most.a~ thé drinking oceurs . - " 
.. 

~~uring the first "20-30 seconds of the interval (Gilbert, 197a: 
. '" 

Scha~ffer and salzberg, 1973: BUrks, Hitzig, and Schaeffer, 1967). 

Although no parametric study of the re.~ationship between the dura... ~ 

ti,an of the IRI ana 'the distrlbution~of drinking during the 
, " 

. , 
o 

"",' 

""',, 

) r ~ .- . 
- "~, .. , ~_-:....--.:..-.;;.,-;;...--.;. ___ .. " .. '_-'.' .Ib.' -------i-giii:aii._ïl!& 

" • 
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cumulative records that, there is profuse drinking soon after the 

delivery of the reinforcer which terminates weIl before the inter-
, . ... 

val has elapsed. It has been observed th~'~hen water is available 

on a CRF schedule duri~9 Fixed Time (FT) schedules for food 
\ 

o "-
reinforcement, respondirig for water approximate~ a normal distri-

butiQn with the max~ occurring midway through the interval 
, 0 • 

. (Killeen, 1975). 'Moreover this latter distributiOn is independent 
.~ .~ 

of 'interval length. 

The magnitude of polydipsia as measured in sessional fluid .- -, , 

intake i8 a function of the inter.mitten~y of reinforcement. Falk 
, 

(1966c) condu~ted the first systematic investigation of the· 

relationship between tae duratfbn of the IRI an9 the magnitude of 
,\ 

.polydipsie drinking. Usinq FI sehedules.ranqinq from 2 to 300 

seconds# with the number and size of'tbe reinforcers cOhstant, a . , . 
• bit.anJ,c (inverted-Ù shaped). function relating the minimum IR! ta 

O-total fluid intake 'was reparted. The amount of ~ter consumed in 
... • f". 

{' 1 ... 

a single session inèréased monotonically up to a maximum at FI-90 
~ " e . 
seconds for one subject and FI-laO'seconds for the other. decrëas-

ing monotonically thereafter. 
, . 

A stmilar function has been found 

relating tne IRl of'Variable Time (VT) schedules ta sessional fluid 
,"" 

intake, (Hawki'ns; Schrot, Githens, ~d 'Everet.t, 1972). The rel~tion-

ship between"sessional drinking an~ PT sabedules is"less clear. 
# , . ' 1... .. ... , 

wayner and--Greenberg (191~) report a bitonic func,tian which 
,." ~... 'f" ~ 

0. 

.. .. . / 

,.' 
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0, 
increases up to a maximum a t F'l'~4 ~nutes whe-reas Hawkins ~ !!.. 

" . 
(197~) report.equi~ocal results. 

li • 

.. 
When the size of the reinforcer iS.held constant, manipula-

tion of the duration of the IRI i9 confounded with variations in 
) :,. , 

• the consummatory rate; that iS I as the ~nterval length increases, 

COD$ummatory rate decreases and vice versa. The question arises 
rl 

then whether ft Ois the IJI per' !!. or th.e consummatory rate which "'. 
--

is responsible for the differential ~ounts of dr~.n~~ng. > Dy 

increasing the number of pellets per reinforcer an~· simultaneously 

varying the IRI (théreby maintain~n9 a constant consummatory rate)~ 
. 

Bond (1973) found dif~ererttial'amounts of drinking. These resuits 
1> . 

are difficult to interprèt as in this eXperiment the durati6n of 
.. ~ .. . 

the IRI is confounded with reinforcer s~ze1 however it is plausible 

tha~ the duration of ~he IRI per ~, and not consummatory rate, is 

" responsible fOJ: the bitonic function. 
, " 

It i~ ~nt:resting that when a second mèasurable ~ctivity is 
t 

concurrently made available to"the subject, drin~in9 ma~ be dis-

piace~ within the'ê I~-. -Ki'1'1een (l?"1S) foupd that. when water and . 

" a wood block were simult.aneously avail~ble. to -rats on .an FT-75 

second sch~dule for food, g,nawing occurre~ prior to drinking_ 

conversely, w~en drinking and~wheel-r~nin9 are ava~lable, 'drink~ 
Il 

ing precedes running during the IR~ (segal, 19691 S~ddon and 
.. 0 • 

, ,Ayres t 1975). 
1 - , , 

", . ., 
S~1ar1y aymowitz (1971) and'Knutson and Schrader 

. " 
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(1975) found that'when attacks upo~ a target subject ooeurred, 

they followed the post-pellet drink~ng~ These r~su~ts suggest 

that the activiti~s whieh funetion as adjuncts ~y be hiérafehi~lly 

ordered. It is prop?sed, perha~s prematurely, that the differences 

.~~ln the temporal loeati~n of these aétivities are refleetive of the 

differential reinforcing properties of these (lctivitie'- Implicit , 

in this suggestion is' the noëion of prepoteney. 
,/' 

That is, there 
; 

~ - .. . ..../ 
ma~ be an,a priori probability assoc1ated with·the ~ecurrence of 

each adjunet, and in conjunction with t~e stimulus eonditions 

present, these probabilitie~ de termine whieh adjunetive behaviors 

will oeeur'and in what temp~ral 's~quencé. 
. , 

consequently some 

aC,tivities whic~ function as adjuncts may,be more prepotent than 

others for a given,reinforcer. For example, drinking may be a 
'prep~tent response to spaced'presenta~ion of food. The finding 

that rats'prefer situations were the ~pporturtity to drink exists 
"\ -

oversituationswnere the sarna sehedule of reinforceme~t for food is 

in effeet but water ia unava:llable (cohen; '1.975·) is 'consistent 

with this suggestion. One can extend 'the concept of prepotency 
') " l', 

fu~her and postulate that the failure to see adjunctive behaviors, .. . , " "'" 

v •• 

when ~CS or water are ûsed as reinforcers is dua to the inaecessi-

bility of ap~!opriate, or prepotent, activities • 

. - .... . . 

. . 
~ . 
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Physioloqical InterpretatLons ~ 

Seve~al attempts ~o explain schedule~in~uced polydipsia have 

sought a physfological mechanism as a hasis o~ thè phenomenon. The 

" 
notion.of thirst-invoked drinking has often been proPQsed (stein, 

1964: Teitlebaum, 1966). 
,1 

, , ' 

Falk (1964) showed that food deprivatioQ 

leads-to a decrease'in'f1uid i~take in~the rat, so t~at ~rinking 

between food reinforcers might serve a compe~satory funetipn by . , ' 

repleting the bodY's'store Of fluids and thus ·~cilitatin9 the 
1 • 1 

,~gesti6n· of dry foOd. ' However, stricker and ~~air (1966) hav-e 
-\ r 

shawn that polydips~c, drinking 'leads to considerable tissue, over- . 

hydratiort: the excessive nature of th~ d~inking then would seern to 

rule out a strictly homeosta~ic mechanisrn. 

Thirst-invoked hypotheses are also unable~o explain: (1),t~e 

polydipsia ,that develops on ,~chedules'of rein forcement for liquid 

foods (Fal~, 1967; Hawkins ~ al., 1972) and (2) the bitonic 

function relating the minimum IRI to sessional fluid intake • . 
~ . 

Additionally, thé very fact that a~junctive drinking follows an 
~ , . " . 
1 

extinction curve when the pellet dispenser la operati~~ but ~ood 
. 

ls not delivered (Segal and Deadwyler, 1965bi Segal, Oden and 
~ . 

De~dwyler, 1965) as wel'! ~,$ an acquisition curve argu~s~ against a 
-' 

thirst-invoked iriterpre~ation. ,Mo·re~ver. the drinking tha:t oceurs 
, " f ' . 

upon 'completion of each FI compone~t of'a'second~order schedule . . . 
(~osènblith, 1970), and non-~einforced intêrvals of percentage 

. , 

,<'" --



; , l' 

o' 

. ' 

Il 
• 

reinforcement schedules (Porter and Kensha'10, '1974) cannot be' ' 
/ ' -, ' , 

efcplained. . In sum, the evidence suggests that thir:~t ;i.~ coat best 

on1y 'o~e of ~~y fae~ots',contributing to the. deveiop~ent ~nd"· 
, , 

,maintenance of schedule-~nduced poly~psia. 
': 

o More 'recently Carlisle '(1971) has examined the relatlQnship 
,., • '(l"!J 

~, ç 

Detw~en body temperature and po1ydipsia. tentative ly, sU9"gesting , ./" . ) . 
',' ,"" J 

that drinkin~, may have a thermo-regQlatory fûnction. Drinking' was 
'" " [( 

, . ( " 

found ta oorrelate,with a decrease in hypotha~amic 
~ • A " ~ \1 _ ,.. 

, 0 

t~mper'atllre 
;; ~ 

whereas drink1ng.pauses were accompanied~by a_ rise in ~emperature. 
a 

( r ~ • Il , 
f " , \ ' • j' ~ \. ,~ • 1 

However the differ~nces in,either d~rec~ion wer~ slight and the 
'", 

research ta date has 'revealed a correlational and not à,ny. ;c~usa1 

rel,itionship. 
r; 

j 

J " 'I~ 
If ~djurictiv$ behavi~r 1s to be considered a' genuine c,~te90ry' 
,1 , 

, 1 1 ~.-_.. ... • ! 
of ~ehaviors;!, one. wou1.d hope for an exp1anation O,f' schedule':'induced _ i 

polydipsia-whicl' can account for the c>ccurr:nce oi; 1iiversè f0rJl\8, of. ,': l 
;f .. 't ',,_ 

behaviors c1assified as âdjunc~ive. In,this respect# 'géner& 
, 

beh~v~oral~b~theses wou1d".bé'preferab1e to phys~olp9icà1'ijter~ 
l, ' 

" , 

preta~ion~ wh~ch are specifie ta schedule-ind~ced polydipsia. _ , 
" 1 

Behavioral Hypatheses 
" 

, \ 

o /'C1ark (1962) propoEJed that polydipsia is a' "sup~rstitious~' J 

. - , 
~éhavior (Skinner, ~948).resulting from the adventLtious réinforce-

ment of the licking re~ponse. He argued that for 'short intervals , ,e 

" 

" \ 
, , 
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" 

, 
,. ~I 1.) 

, , 
t 

, (' 

/ ' 

, '\ 

of a VI series, lickiri'q that ia c;foseîy f?llowed by a reinfQrced 
, li \ ,. ,\ /.» 

opera~t' ,is likely to "he r~i~fôrced as weIl. 
;, 

, , 

Severa~ objections 

can be raised agains~ this i~terpretation. Polydipsia has ,repea t-
" . 

edly -be'en dem.onstrat~d on schediflles not employinq shor:t: intervals 
~ , • J • ~ .. 

\ 

(e:q~', FI schedules)., If licking wer~ superstitiously rei.nforced, 
• 1., 

then drinking should i.nerea~e towards .the ~n51 of the XRI with 
Cl ~ •• 

, " 

litt le dr'inking imm~diately p0!lt-reinforcli!ment. , This, pr~dict~on 
, , ' 

does not 8gree"with the observed 'lick distribution •. When, in • .. . ~~ ~, . 
, '" f ,. ~ t. ,,, Jo. 

fact, licki~g is', %,' 'pitlt reinforced with fO'od on a FI schédule, 
-- , h" ' . . 

"f litSking d~velop: p~st-pe11et' (polydipsie') 
, , 

two distinct patt 
, " 

'1 p 
dri~king and then , "':I sca1lop (Segal and Deadwyler, 

" 
1964). , On "the other ,,", ~ ,'" , ~~dures whieh explrcit~y prevent 

'" -, ,~~ ,t I{' l:'.,l ~t~' " 
~ , " ' ~, '!j 1 J hl )1,1 \ \ _ .. 

contiguïty. b~tweeJl li",ç!.ki : \~, ~. he reinforcer ~via time,..outs fram 
fT l - '. ( ~ II&tI,1 <.>( ,'-,-, 

reinfor~ernen't) ," ~,o 'l)~t;>:, .~\~~~,,' :,~ilY" 'prevent the develo~ent of. 
, .' '. '\, 1 ,:,' :1',\t, . 

v \ t t 'l ~I,. \ " 1 ( 

pOlydipsfil (Segal' ari~ ~~r~,'~'~.t~ -, Finally. 1ieking terminat~s 

.. ""en tl\e .~ter,. 8~Ut,iS\ d'~ ~s,et". 196\\1 ! contrl\qo' .to a .predic

tion of, the "~uperst1 t;ifu"~-\h~~.t~eàià. '-
tl"'::t. ' ~, , "',..' '1-'" < fi 

Under sch~ules .-o~ re:i:nf.()rc~e~t whièh arî:a,nge ~or a rein-
• . ~~, i ~~. ';1 ~l 

forcer 1;:0" bé deiiyerèd on: ~ C~ schedule prbvided tb~ inter-respon'se 
\t ~ r ' • ~ ,,', ,t.: e.": !', ' 

q t).~~ 'exce~ds a miil~~ Y~iu.~,{plÙ. ,8C!h~ule') , : drink!ng has béen 
• .:" ~ .k .() ~ f: . ~ <" ;"', .... '~. r~!~\ ~ ~. .", , .. \ ~ 

found to, facilitate' 'tbe",s~ac!ed responding, required by thié sched-
k t] .. 1 r" j', 1 ! 

(1 j l • ri t. (l t.o,. ~', ... '( , .", 

\11è ' ~s~~aI and HO~IOW~Yt(~.9,~~,),.. Thus it ia pcisàibl.~ tha,t drink-
, -~ êZ' l "II ., ~~f ( .' • • ~ 

ing mai serv:e à' ,t~AlCj ,~tun~€i~. ,Thil!! l;iming"",interpretation cou Id 
v ", • ~ ~ '}, 't ~ .; ;. 

l' ' ~' -' .. 
, > 
il 
" 

" 

. 
.~. ~'') r, ~ 

. , 

1 " 
~r' 

r; \' ~ t "\ . ' " .. , . " - ,1 .'~ f 
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account for polydipsi9~~inking on DRL (Segal and Deadwyler, 
'" ~,'('i1-' 

1965b) an40possib1y FI schedules, as well'as for the indreasing . ' , 

portion of the bitoni,c function. However, it cle~rly cannot 

explain'drinking on FT'and VT sqhedules wpere the presentation of ' 

food 1s independent of the subject fS behavl.or. Moreover it wo.ul.d 
" J -

predict a posit~ve linear function, not a bi~onic fun~tion, relat-

ing FZ value to th~ amount of'inter-reinfotqement drinkinq. 

The tendency of rats to drink after 'eacb lneal has ,been 
, ' 

used t,o expla~n schedule-induced pOlydipsia (R~yni'erse, '1966: 
, 

- Latter, Woods and Vasselli,' 1973). 
, ' - .. 
It is know.n that n9n-aeprived 

. 
rats alternate between drinking and eat~ng, with eacb eating 

session ,foll~ed by a drinking ,burst (Kfssileff" 1969). Similarly, 

'. -rats that are bqth food.-I and w~ter ... deprived alternat~ç between', 
, 1 

bursts of drinking and eating: after 'an initial dr,inking- bout , " . '-

which ,serves' to ameliorate the deficit (Hamilton and Flaherty,_ 
." , 

~971). Lotter et al. suggest that a fixed ---! .. . " . -

each meal "independently of 

amount of wat.er is 
r 

consumed after 
- -. 

(p. 478) on the size" 
, 

.. schedules of intermittent relnforcement. 'l'hiS' lmplies that as the 

number of 'meals increases Cthat f~, as -·'the size of the meals , . 
l ' , . ~ -

o , 
~ decreases), sessional dl."inking shollld also~incr.ease -and tberefore 

~. , , 

POIYdi~Sie dri~ki~~,i~ merel~ a~ifact of the number of meals. 

a~ever,' ~s~Millenson (l97Sa) has pointed out:- (a) this hypothesis 

~oes·not'predict the'inverted-U ~undtion obta!ned when the lRI is 
'. :.' " 

, 1 

DWY4ig.tEm bq ,j ,~$JHL4 

> • 

,'!; 
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plo~ted"against sessi~nal drinking, and (h) ~he data presented' by 
-', 

Lott:~r !!!:. ,!!.' 'sho~ that. as the size of the meal increases the 
.. ~ ... • t:P..::Ji. • 

amount o~ Watér consumed after each reinforcer a1so increases. 
l' 

" 
l '\1:' • - • 

lt ~, clear that any adequate account of p~lydipsia must~take 
• 1 _ ~ 

into consideration ,tpe motivatioqàl properties f schedule~induced 
• f 0 \- , . ". 

4rinking. A major" flaw in 
1 

" , . 
their inability,to'aceount fQr ,the b~avio a evidence indicat~ng 

, ,\-,. -

that the, polydipsie animal ia high~y'motivated' to drink. 
, " 

Motivatiori;l properties' of Schedule"'Induced P~lydipsia', 

Falk (l996a) 'reported t~t rats bi!r-press up to FR, 50 for 0.1' .. . . ~ .'" 
- l , • 

"mil1i1i,ters of water and in 50 doing rnaintain' a polydipsie leve1 of . ' 

drinlting. '. On schedules which typically' lead tç high water' int:ake. 
r ".' ' • _ >' ( \ ,1 • • 

, • 1 

th,e animal will consume compar~b1~ ~m01.:!-:r~;ts of a.olutions ~hieh .are ' 

often avoided (e.g.', ethano1: Mello, ,1,91,3). LiC[kC irigent' deÏays 

of reinforcement (t~e";outs) of 30 and 60 second,' do Ilot prevent 
• ' ,," , '," f," 

, , 
, the ,deve1opment of'.po1ydipsia Çseg,al and,Ode.t', 196 ). simila-rly 

, .F'lorj ,and' tickfett. '-C1974J found tha't' time-oubs, of 10, 20..:ai:)d 40 
~ ~ ~ ~... .. 

\ .... 1 .. 

s.ec.onds' oniy ~1d1y 'suppressed' '\:.he,'~olyd:i:.psia that nad '~evelop~d . (,/. , 

l '/)' '. • .' .• ~ .. .. ... ' ~ ~ 

on an ~X-60 second S9h~dule~ 'The degree of suppression was,propor-

t~~~al to' the~ duration of t;he ~:tin~~OU' but ~~al;l cases,,?,.es-s'i~na'l 
dr:l.nking was' elevàted ab~ve bas'~'liné. Only in the case of 

!' , ,_ l' ""' :> 
an 80 

, .. -~ . 
,7 ~ • 0# ~ ._ ~ • "" 

sec,ond time-out was drinkinq suffiè!ently suppressed below 
• ~, .r" 

base-, ., 
, .. .. 

11ne. siinilarly' time-ollts of 4 minp.tes prevenj:: the development of 

, ' 

~ .. ::' .., 
", J. 
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, ' 

polyd~psia on, an rr-60 sec~d '~9'h~ê!Ule . (H~:Wkins :!!:. ~., L972) • .. 
In both th~,se c~aea,1 .. t~é ,~ay of 

, greater than 'the ·minbrum lItI. It 
. '. 1 

the sqbsequent reinforcer was 

ia not possible therefore to 
, " . 

, .. 

, . " 

aseertaln whethêr it Js the absolute or relative duration of the 
. .. 

time-out that determines to what deqree drinking will be auppressed. 

And finai~y~' the finding that it is difficult ta establish a 
,-

conditioned ~aste aversion in polydipsie animaIs (aoll, Schaeffer 
,. "" .. J 

" , 

and 'smith, 1969)'i~- suggestive of a'~ighly motivated o~ganis~ • 

After polydipsia had developed vith water as the drinking solution, 

~ sa~charine solution was su~tituted and subsequently pairéd,with 
" / 

toxicosis. On ~e ~oilowin9', day, saccharine ,!ntake remained high', 
~ , 

a finding whieb is surprising in view of most of the li~erature on 
, . . ....' 

conditioned'taste aversions. 
, 

. :' Falk (1969)" and subs,equently Wuttke and Innis (1972) have 
> .. 

implicated,an important role for' the motivational state of the 

~~imal in .notin~:he aimiÙ'rity betwèen aChegules ~d:~. '!I>iy:' .
p01ydips1a occurs andsituations'in the !~ld.wh1êh lead to dis-

.... ....-. -~~ ........ - ~ .. 
placement activities (Ti~b~rgeti,- 1952). 'I,n bo1::h in~tances, th~' 

anîmal is preve~te4 fram attaining a goal ôbjec~ and ~ behavior 

whieh seems ~~~ppropriat~ 'in the context is observ~d~ -It has been 
ff...' J 

• t) • 

suggested. (staddon al1d Stlnme1!lag, 19717 WUttke"and lnnis, 1972) 

.' that in "the,se -si bia~ions v cohsummato~y beha~'iors unre1ate'd ~o the . . . 
t) , , • 

~oal object ar~ ~itted due to a di~inhibition ~f the.corresponding , 

-. 
" 

.' 
;l'.t 
,p 

, " 
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'motivational system. While ~his approach has intuitive appeal 
..... -

and descrip~ive value, it has lit~le predictive power • 

. - -'.', , There have been suggest~ons that the émot~ona~ state induced 

by thé food regimen (Segal, 1972 L, 'and more specifically frustra-
o 

tio~' (F~~; 1971), is responsible for thé drinlsing which i8 

observed'und~r' schedules4of~intermi~~ent reinforcement for food. 
1> , 

Mq~~ recently Millenson (1975b) has also implicated frustration 

a~ the motivational basis of adjunctive ,dr~nkin9. He proposed a 
., '- ,. 

tim,e-sharing account of schedule-induced,polydipsia wh~ch attrib
'\ , , 

utes the..-eccùrrence and degree of adjunctive drinking to -'the' ' , 
. \ 

~ . 
interactio~ ~f twô.;a(:i'tor~: th~ time ava~~~blè, to the organism to 

. ' 

drink between' suqcessive food déliveries and the frustration 
, ~ 1., • • 

. 
ind~ced by the SPjfed pr~senta~ion of food.. _ 

As the mean interval between success~ve f~od deliveries 

'* increases, the organism'is able ~o engage in greater bouts of 

drinkin~witho~t n~ticeably decr~as~ng the food rein forcement 
.. .., ,.' 

rate. It i8 r,easonable' that this sllould he' one variable which ' 
, . , -~ 

, in.fluenc:es the amoünt of ·inter':'re"inforcement drink~ng: 'however, 
il. 1. • , 1 '. > 

.1' 

"noting that there is <~,~va~lable for drinklng 40es not explain 
Il . 

" why drinking, in fact, oc:c'tl,rs. . ,,-
, '* 

,. moti vational fa~tC)r 1 • fruà1;rati?n" ~s <pos~yate~, ~~d 18 

,presume_~ iO ir:ter~~t Wi~ t~e ~im~ 'fa~t~~.< ,,~h<é ~t~rm' früstratioll 

ia used here to reter < to Un _otion~l':"'m9tlvatlohal- atat:e 
J '1" J '" \ ; .\. _ ~ '. ,'~ "j 

"l' • ' ,,; 'h'" \ ~ 

_ ... ~!.G, 1 :~, ~,~;'-,,:~,'_, • 

" ,,1 

," , . ,.'-'/' ,. "', "':~-~:-.;i~~t\-:;?-/:_.'~~_:- __ .: : ~_. :~_ 
. " 

-, ' 

" < 

, 
.' 
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" • (Mil:1enson, 1971) induced 'by a peri'od of non-reinforcemènt ,follow-

, 

• l 

ing the delivery ~f a ,reinforcing stimu~us. '. 'l'h~s ,us&"ge of the. 
• , " ',,'" r . . 

, • • 1,'..,...-, • 

term i8 not unlilte ~hat of previouB theorists (e.g_, Nuel, 19581 
., f ' \ . ~ ') ~. \ t. ,A~' 

- ,1 ... 1 j • 

Mowrer, '1960) .• xt'is'assumed that conditiôned frustration r~sults 
• \, ' J' r, 

~ , 
, . 

fram~the perception of ehvironmentaland ~emporal' stLmuli that come 1 
..... • \ t ~ 10" ., 

to be associated wfth no~-reward through"a pr6cess of cla~sical . , . 
condltionlng and that this conditioned emotlonal state, lik~, 

. " 
frustrat~on. i~ aversi~e. under those sehedul~s whicb typically-

., 
lead to adjûnctive behaviors" ~here is a petiod, followinq each 

, '- ,~ 

reinf~rciti~· e~~nt dur.ing whic~ ':urther ~!!~forceme~t i~ ilIfproba.~. 

. . Dy definition this peri~ of ~on-reinforcement ~s 'frustrating ~nd 

adjunctive'beha~iors ~~e thou~ht to be'byproduçts of ~he ~~duced 

frustration •. It is important to n~te tbat this motivational 
, , , 

" . 
acc:::ount of scheClule'-induced polydipsia, assumes 'that the unavail-. . , 

condition of frustratiQn. It follpws. from this as~umption that~, 'oP' 

• th~ amo~t o~ fr~strat.ib~ (and h~~ce, :th~.'amo~t~ of' drinki~9): ')~I 
~ 1 1,.) , 1 ~ r, \, l 

should be influenced ~ .the rel~t~ve rei~fo~cing v~lue of the .1 
next 'Bch~dUled,_ fo~~,deli.viu:li,: t~at ia, 'lIlOX'e ~:r;ustration' should be 

, '", 'J" , ... l' ~ '\ 

"" '. \ .; \ ~ ., , , • - 1 

induced wheR the value of the upeomtng~"'re~forcer ia' enhanced • 
• ,1 ( 1 ..' - " ' ~',~ ," 

• " i. 'f' ... :. "" ... 1 • > , , '" "', 

The obs'&rV~tions that tlte ~ount a'l, tnt~r';rein~or,cemept! drinkinq . , , 
" 

...- '-.. , ',.. 
J ~. ~~ , 

i~ C)reater ',thên ,2 peliet4, (Flqry,., 197;i) ~".;od,- 4 '_Pellets J couch; , ( 
# r ",.", ",,' /..:: "_;;_.:'~' , '::'\":' ,~" ~,:" " ':, ': 

, , ,1974): ar,e substl:tiji:ed 'for' s:L~91é: pë~~e~s-' ~Y' -lMl ,'inteTpreteq 'in~ 
". . , 

"'1 :: 

, l 

1 
! 

~ 
i , 
1 

1 

1 
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J ' 

this way. HoWever, i~' thesé exPeriments 

within a,:session -w~~e\ of '-~11~1 ~~"an~ 
ail- f;Q,:1 delive:ties , -

• • 
he~ce, th~'motivational 
~ . ~ , , 1 ... :';, 

-r' ". 

9 [).. ' -l.. lb 

effects of the magnitude'.6f the, iiigeated; ~~ein:fo~er 'and the 
,: ' .. ", ~ ~~~ l, ' ,~: ~ • 

'. . ' , . 
magnitude of the next.expe~ted r&~nforcet are confounded. 

" \ :i .. ~e .près~t· st.~Y. ~ '~i~~ t:8t'Of. the sffeétB of 

, , 

\ '. 
iein~orc:er' lUa<JI1itude on dririk·ing duri'ng ~~ pr~èl'edin9' IR! was b. 

1 • 

condu~tèd. I·n ~"w~th:f.n-s~~~iO~ design, , ~~, d'ifferent quant~ ties 
Il \ 

.. r , , -" _ _ 

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

were delivered such that -the~time betwee~,successive food , of fOqa. 
'. ' .' ' 

presentati:ons was constant anq: the 'size 'of the reinforcer was 

pr~di~tibl~_. ',If, as hypot;he:siz~, .~t~e _~~e~t~~, ~~~~or~~r size' 

affects !the. amount·' of frustratio~ 'more dri'nking should be 
• - .. 1 .," ,IJ,'h' ,\....., 

, .. obse~~1 during ~Rl:"p~ik!eding~ihè, de~ivexy of the la:rge,,' . Î 

quantity of food. 
.. 

" 

'. , • 
," , , " 

1 

'1 .. . ,. ," , 
i • 

.1 • ' 
, . 

1 ~ , t 
~' ",,; . .-

) , (i .t ~ 

~ ~\ ~ :~.I , <1 ,. J",. _ , " 

, .,,, ' ".:, " 
'. 1 ,~: ~ '\ _ ~p 

~ \ \ , . ~,~ . ;,' ",~ ~ ,,; , ~ '4l
j 

.~ • " ~~~},I ~-., •• , , 

• ~. ~ • 'Il - ~ ,~f \ 

V. ." ,,,.'- , " ~l" 1 

~ ;j ;/ l' .: ~ 

". 
,,. .. 

" 
l,.,. 1\','.' ,.,~" ,.,~' < i.}"~'", -.. J ~ c!..t ".~ .... ',.~ ~ 1 ~ '~:it'J\)S~ \ .1, .. <\~3 ""r.( ~;:: ~~ ... 

,_.' :' :: :"f.:~" ,,' ,":' , ',: <:,/" ,':J\\~',; <' ,', '~~ :/:,:;:,::~:(~,,~'I:.\}(t~~,(~§~~~f.::;' .:: ", 
l ,''- ,,,' ,,, . ..,.' '; ," . '.;,'" ~)" .!:':if" # " , 

~., " «/:~~. :;:r.~.':·:~:~~~t~~iL ',~ .. ~,i>··"~·.~>:,\:,· >.: ·~~~~;-~:~·,~~jf~~i~~~~~);/!: .. -.: -
, - .. • .li ...... l ,'.\~~ ~{t~ ... f."~'. r."'i;l, ~->t'\ ( ;::, , (~.,; '''~fl'' f:'!l:l"'~j-~\- .,. ~ ~ 
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• 
EXPERlMENT lA 

In the followinq experiment. fOOd was avai1able to rats on 

a Fixed Time (Fn schedul~. Either one or 'four pellets were deliv-

-er~d~upqn. ~~ch scheduled food presentation suah that eve~ third 
-~ - .. ~ .... ~~ ... _. ~ ~ -~;,-_ ... - -

reinforcement, consisted of four pel~s. The number of pellets , 

presented on successive reinforcements was therefore l, 1,-4, 1, ~ 
o.' 

r, 4, etc. Of. eritical importance is the drinking observed during \ ~~~'. 

the IRI s~pa.ratinca .. A:~f{;· èleiivery of the two single pell~ts as con-
o ,:.. • .,n 

.n~ ... ,~ 

trasted, ~9·",tli;; d~inking during thé IRI' preceding the' delivery of 
~ • .,.l#.,..,·.,·l \ • 

J~~ pellets. These IRIs are' of eqllal duration and fOr both . 
... -,.1,)1.'''''~ '" t ""'\ 

,,' 

",,:,"'" intervals thè inqeste'd rein forcer is a single pellet •. Any differ-

ent:'i-'\l drinking would thus be attributable to 'the· èxpected-' ~ize of 
. , 

the upcominN reinforcement. 
/ " '3 " 

,,' 

Sub]ects • 

METlIOD 

: 

o 

Four experi~nta11y naive mal~'~n~ Evans hooded rats served 
o , , 

'as subjects .. The âs. i~~tially weighing 375-400 9, were reduced 
il;\ " - ~ 
i to 80% of their, free-feeding weig~ts prior to the on~et of experi-

mentation. Eaçh S was'housed individually with water availab1e 
,t J -, , 

~ lib. Sessionai food in~ake was supplemènted with smali po~

tians of ~urina'Lab Chow given in the qome cage ta ma~ntain the 

80% ~Y weiqht., 

.. 
" , 

'1 • ". , . 
,,' 

\, , 

'r , . 
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Awaratus 

The experiment was conducted in four identioàl Behavior 

Systems operant conditionin9.chamb~fsl each enclosed within a 
, 

sound-atten~a,ted and light-shielded 'she1l. ventilation and mask-
0# 

ing noise were provided by a fan located~within.each shell. Eacn . . .. " -

test ehamber was 21.5 x 24.5 x 19.5 èm with a fr~nt wall pf 

Plexiglas 1 "the 'lemaining wal1s, oeiling and flo0r, 9ri~s, were 

stainless steel. A light b~lb, centere~ in the'ceiling, provided 
'0, 

illumination. A stainless ,steel -drinking speut was mounted :3.5 '. • .. 
cm above floor level'on the far right oz the front wall, protr~

~ 

ing approximately 2.5 CIn'into the experimental'~hamber. A lQO,-ml 
, 

graduated oylinder ~s attaohed te ,the drinking spout te allow 
" -,0 

measurement of éession~l water intake. cente~ed in .the le:;t adja-
'" . 

cènt,wall, 0.5 cm above f100r level, wfls a food magazine (5.0-x 

6.5 cm) into which 45-mg Noyes pellets were delivered. 'Ta either 

side of thè,~gazine,were inoperative levers; above each lever' 
o < , • '\ ) ~ 

, ,\ 

and the fOOd mag~zine were stimulus lights, a1so inoperative • 
• f:1 /~ 

Licks Wer~ mopitored via drinkQmeter circuits; sched~ling 
• > , , 

and data recording were controlled Dy a ~DP-11 digital 'computer 
, @ -

jl 

op~rating under ACT-N (Automated conting~ncy Translater: 

Mil~enson, '19750) • 

. Pr~ciedur~ . 

" \ 'po'liowitg threoe ~ays of magazine ~rainin9, the'~s were 
,- ' 

'" , . , 
• \ 1 

, . 
\' 

r·; 1 
- 1 

• 

" 
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p1aced on a Fixed Ttme {FT)~2'miriute schedule for food., This 

schedule arranges for a reinforcer ta be delivered every' t'wC;; 
" ", 

minutes" independent of' the' S • s " behavior. The reinforcer con-
-' a , 

sisted of either 1- or 4-45,' mg Noyes pellets delivered in the 
'. 1 

, 

following regular sequence:' every third x:einforcement cons'~s~ed 

of four pe,llets, the two preceding food pres~ntations consisting 

of 1 'pellet each. This', cycle (l, l, 4) was repeated eight times, 
, 

'oh three çonsecuti ve days. subsequent sessions consisted of 
w 

twenty-five' repetitions of this cycle, terminating after ~.5 ~ 
, . 

hours. The ~ginning anq end of each session were .. ;si'gnal'led by 

the onset and offset 'of t~e houselight. 
( , , 0, 

Sessional water intake and licks per post-r~ïnf~~cement 
, f 
; . 

:interval were recorded. 

RESULTS 
JO ,~ 

-- During tHe early' experimen.ta1 sessions, total water consumed 
...." 

per session inçreased daily,.reaching stabiîizatio~'fo~all sub-

jects ~ th~; 15th session. Differential drinking following the , ' 

'f. ' '\." 
two si~gle-pellet reinfo~cers anq the 4-pellet~reinforcer ~as 

. 
'c1ear1y ,evident at this time and remained consistent ~uring the 

su1?sequent 17 exper'il!1ental' sess'ions. 
• 

The"résults to be rèported 
- . 

. 
are based upon tne data collecteœ from the 1ast ten experimental 

: ) . ~ 

sess~o~s. S.éasiona1 ~ter'intake was.substantial ,for all sUbjects 
, .. , A 

, , " , 

"~' . ..... 

, ,""- l " 

t, _ .. ~ ....... ~ .... _.,. __ """'!> ___ ~.-_ 
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with a Mean of 22.4, 52.5, 51.6. and 50.4 mi11iliters of water 

consumèd per experimenta1 session for subjects R-106, R-107, R-108 

and R-109, respectively. 

The number of licks per post-r~inforcement interval was 

recorded daily. Assuming a constant amoun~ of water ia ingested 

with each lic~, tpis rneasure i~ an' index Of th~' relative amount of 

·water consumed during the IRI. It should be crecalled that the size 

~ of the reinforcer~s elther 1 or'4 pelle~s' and that they wère de~ 

livered in a regular, 'repeating seq~ence: l~ 1, 4, 1, 1, 4, etc. 

The Mean numberof licks following each reinforcement is presenteq 

in Figure 1. ,contrary to pra'diction. no difference was found in 

the amount of dtinking folI~wing the. ingestiôn of 'the two ~onsecu- ' 

, , 

, t 

tive single-pellet reinf9rcers, ~ (9) = 1.87,0.20; 0.49, and 2.03, 

for 'Subjects R-106, R-107, ,R-).08, and R-l09, respectively, a1l 

p's >;05. For aIl subjects, less drinking occurre~ during the , 
, 

interval fo~lowin9 the delive'ry of 4 pellets than dur~ng either 

interval tbat fo11awed the delivery of a single pellet., Two-
• It#o- . ' 

1tailed t tests~'revealed a âignifi:Cant difference in thè number of -, . 
'licks foll~win9 the tirst single-pellet re1nforcer of, the pattern 

ana the number of licks foll~wing the 4-pellet r~inforcer, ~ (9). = 
, ~, ~, .-~" '" "". ~ 

10.18, 4.73', 5.41, and 5~20 for' sÙbject.s R-106, 'R-107,. R-l'08" and 
" ' - ," - ' \ > - • 

i ' 

R-+09, "respectively, .all piS < .01." SiD:Lil~rly a significant 'dif-
o 

, • • >, . \ .' -
ference was found between': the, antount Qf drinking durinq tl1e in'ter-

, , 

'\ 

,f ' 

• ~ • Il 

2 EU 2iJ2tQ; ail: 
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" 

va~ preceding and succeeding the delivery of the 4 pellets, 

t (9) do: 9,.'64 , 6.24, 5.11, and 18.15 for ~ubjects R-t06, R-107" 
- c; 

R-108, - and R-I09 6 respectively, ,all p 's ".OOl. 

1 
PISCUSSION 

Two' i~teresting findings emerged fram the -present experiment: 
<il 

1) there was no difference in th~.~ount of drinking after the 

. single-pellet reinforcer~ and 2) less drihking followed the 

inge~tion of th~ 4-pellet reinf?rcer. 

According to ~e time-sharing hypothesis proposed ea~lier. it· , o. 
, . 

f , 

• 

, 
.' 

l 
f 

was expected th~,~ore dr;nKing would ocèur,during the ~n~erval ~ . , 
preceding" 'the d=~iver~ of 4 pellets than dUring~ int,erval 

cèding 'the'deliverr0f, the second single-pellet r,finforcer of 

~pattern (l, l, 4). contrary to this prediction, differential 

pre-

the 

- - drinking during these two IRI~ was not., observed. 
, . ' 

~ 

The~e results 

'1 

" 
therefore.tend _0 suggest t~at the size o~ the post~prand!al drink 

is not a:functibn ~ ~e quan~ity of foo~ t?be. delivered next. 

It should be repalled, however, that this prediction'rested upon 

the_ ase,umption that the orde!-, in ~hi~h the 1 and' ·4-pellet fo~ 
delive~ies were tO'occùr was known to the subject. 

~ , 
In this . ...experi-

ment n~measure W8S taken that Iwould indicate that the subject·had 

"" learn~d the reinforcer pattern and"could 'predic't' th~ delivery of 
\ r ,-

the 4-~11et reinforce,r. It. ois possible tben that the subjects 

may not have discriminatl!d between t}(é two IRIs in question'-. , ,: ..... ,".. 
~ 

, , 
E .& UIMJ 
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A stimu,l,.:Us change (e.g., addition ,of a light 9r t;ôné).~J.~~r-
" - '0_ - R - ~#t~ 

polated wifhin one of the tyO intervals might serve to explicitly . , 
. , 

differ~ntiate them. While there is·much· literatûre documenting 

the rat's ability ~ perform,visual and auditory di~cr~inations, 
, 

most of this research has used a standard discrimination paradigm 

where learning and attending to the discriminative stimuli are 
t 1 ~,. 

. ?\' 
advantaçeous 'to the subject. In çontrast, the addit!on"of .a dis-

criminative sti'mutus in the present experiment would have no func-

tional va~ue to the subject and as ~ cons~quence,-there is ~ ~ 

po~sibil~ty thàt the subject wotild- not attend to this stimuLus 

change. 

• 
In any case, introduci~g a bar-pressing contingency for food 

o would provide a means of determining whether' th~ pattern of r,ein-
- . 

forcers had beén learned. Differential rates of bar-pressing, with . 
. 

relatively higher'rates'associated with the LRI p~eced~ng t~e' 

~ 

delivery of 4 pellets would imply thàt the sequence of reinforcers 

had been learned. Operant ~~sponding for food, ~hen, would be'an 

index of pattern learning that is-independent of the drinking 

response. This' was not 'done ',in ihe present experunent because the 
.' 

, 
/) 

expectation- was that inter-reinfC?rcement dt'in.5!~~f'wOUld 

tion: of the upc~ing rei~forcer anèf, h~nce, ,the. relative 

be a func- ~ j 
nuniber of "'1 

1, 

licks-per inter~al woul,d indicate· tha:t the pattern had been learned. ; 
,,~ , b <\ 
(j' • 6 ~ 

The second interesting finding'that less,drinling occurred 
• fla. 

following the 'ing~stiôn of the 4 .... pellet food deliv~ry if! contrary,.' 
- I~ " 1 • ~ 

, 0 

- _ - _- ______ ,2 
! " 
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to observations-made by previous investigators (e.g., F1ory, 1971; 

Bond, 1973; Couch, 1974). This literature ~~gge~ts t~at as the' 

size o~ thê rèinforcer increases, the'amount of post-prandial 
11 .. ~ , 

f ~ : ~~ 
drinking also increases. It is possible,that les~ ~~iI)~ing follow-

t 
ing ingestion of the larger quantity of food in the preserit study 

"', IJ .. 

was peculia~ tO\he fixed' order in which the rein"force:Î:is,were 

deliverëd (l, l, 4). In arder to 'explore this possibil~ty, a: 
J , 

seeond study was conducted in which a simiiar number of 1- and 4-

pellet reinforcer,s were delfvered per session on an FT-2 minute 
." , 

schedule but,they occurred in a random order rat~er.than in a 
" , , ' 

·repeating'pattern. If, as in the fi~~t experiment" more dri~king 

is ob~erved~ollowing the ingesti9n of a single pellet, it woqld 
! 

suggest that this fLnding is a conse~uence of within-session 
\ I~ 

manipul'a'tion of re~nforcér size rather than a finding specifie 

o:.~ 1ro th~ fiX~~ p:~tern' and m~reover, th~t the size oi the 'post-

pr.andial 

bec~use, 

, ' 

drin~ i8 not a funct~on of th~ upcoming 
" " '-." ,.'\. ' 

il}: thi8. cas~; the size of:the n~xt food 
? ' 

not predictable~ 
1." 

" 

l, ", 

• -. '. 
l ' 

• J 

",' . 

rein forcer 

pre~entationOis 

" 

---- , ---- '. ' 

'1 

2 dtAAa 
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EXPERIMEN'l' lB ' 

In Eléperiment la, the relative probabilfties of_-l- an~ 4-" 

pellet re±nforcer deliveries were mat~héd with those in Experimént 
d 

lA. AlI experimental, conditions remained the sarne except that,.he 
< ' 

order in which 1- and 4-pelle~ food presentations occurred was 

sémi-random. The purp,0se of this ~xperiment ~s,to determ1rie if 
" 

less drinking would follow the ingestion of a 4-pe~let reinforcer 
, , ' 

. ! 

when thè size,of the next expected food d~livèry was'not predict~ble.: 

, METHOD 

Subjects 

Four experimentaily naive maie Long Evans hooded ra'ts, weigh-

inq 375-400 g, were used as ~s. Bach S was individually housed 

with water continuously avail~ble. 'Th~ SS were reduced to 80% of 
~', Q ~ t 

their free-feedin~ weights an~ were ma}ntained at this weiqht 
" , 

throughout.th'e course of the experiment by portions of purina Lab 

chow given in the home cage to sùpplement'sessional food intake • 
• 

- -
Apparatus 

Sarne as i~~ Experiment lA. 

'" Procedure 

\ 

This procedure was similar to that of Experiment lA except 

~ t~at the presentation of 1- and 4-pellets .did no~ occur in a 
D 

regular sequence.. Inst~ad the ~Fginaî P!~babilit~es of 1- and 

4-pellet-reinfo~cers wer~ matchèd with those of the previous 

e~rimen:t auch that P' Cl-pellet reillf()rCé~) =: 2/3 and '-
... ~~ - --------------•• -----'n=-MI'III:UIIMII.3LhlliL".1IJI!!J!Il!I!Il!I!!!I!!i!t~!!!illl!iwl!~!IJl!-·"'izl!. 
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p (4'-pellet reinforoèr) = 1/3. Tbe relative frequencies of J-- -. 
~ , 

and 4-pe11et reinforcers o~ a'given day were r~re1y 2/3 and 1/3, 
{', 

respectively. However, fo!.'.' ea-ch S, tpe ·mean rela"tive.'frequencies 
, 

did approxirnate the desired probabilities. No ate~mpt was made -
. ' . 

to control the conditional probabilities as this wou1d have 
,.. c ~ , 

. 
resulted in seque~ces very slmilar to the 1-1-4 patterned 

s~q';1ence ... 
-.. .. -'" ~-" - ~- ~ ,..~ -- ' - \ . \ . 
Follo~irig thrè-é" "d.âys -Ofïttaqa~-ne~r-a:in-inq-r.'thELss Jœxe. g.;j.~~n_._ 

~hree one-hour sessions on consecutive'days with an ~-2 minute 

schedu1e of reinf~~è~t for food in effect. ~hereafter,. aIl 

sessions were 2.5 hours in length, terminating after.75 re~nforcers 

had been delivered. As in Experiment lA,-the begiRning.and enq 

of the sessi"on were signalled' ,by the onset and, offset of the 

houselig'ht. 
/'" 

~essional watér intake and licks per po~t.-reinforce~ent 
o ' 

~ interval was ~ecorde~ daily. In addition,.drinking-rate (licks p~r 

minute) was calc~làted for every 12~second period,throughout each .. ' 

2-minute inter-r~inforcement int~rval·. 
" 

RES~TS 
, 

The rnean of the observed relative fréquencies of l~ and 4-

pellet reinforce~ents ior the·last 10 days of experimentation , , . 

were O~66 and 0.34, respeétively, app~oximating ,the'desired 
- ., 

.. 

( 

,; 

-~ 

1 
,1 
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~ 'if, 

marginal probabi1ities. The means of the sessional water intakes ,. 

~or.subjeéts lt-206, R,-207,""'R-208, and R,-209 we:e 29.4,43.3.23.1, 

and 31.0 milliliters, ~espectively. In gen~ral,,(,;sesslona1 'drink-' 

ing ~s less than that ohserve~ in Experiment lA. 

The Mean number O;Ç 1icks fo11owing the ingestion of a singfe 
) 

pellet was 151;88; a Mean of 38.32 1icks ~er interva1 fo1lpwed 
,r /' 

. __ ~-- . __ -;-._.tl).e.....ip.~e.$t~on of 4 Eel~"~t:'_~ ~he Mean number of,lickS/-~~E pos~-.. . . ... ,/ -~ -

• 

reinforcèment interval for each su Ij~ct~is pre~ented in Figure 2. 

For ~ll s~~je~~~, 1ees dri~ki, .4011owe~ the i:~~stion of 4 pellets 

tbal\ followed in9,:~tiOn O~in9~e pellet. ,Two-tailed t. tests 
1 o. " 

r revealed this differenc~' to 'be signifi,cant, ,t (9) = 14.39,. 5~,66, 

18.34', and 1~. 9~" for fu~~~cts R'L206, R-207, R-208, and R-209, 
\ 

"respectively, aIl p4EJ < .001. 

Dif;Çerences~in the temporal topography of ~he drinking" 

fol1owin9. 1- and 4-pe11et reinforcers were also examined. E~ch 
,~ f'" 

two-minut~ inter-reinforcement interval was divided into lo equa1 

por~ions ~f 12 seconds duration. The number of l~cks during each 
" 

Qf these ,10 portions o~ the IRI'fo11owing" the deliv ry of both 

1- and 4-pellét reinforcers was.record~d. Based pon these data, 

a more general measure, drinking rate (number of licks per 
, 

minute) was calculatèd. 
~ . This. measure di'ffel;'s oro, the actual 

r .. ..,'. ): 

number('of licks recorded' by .. a' cOllstant multiplicative factor • 

Figure 3 i1lustrates t~e ratê 6f drinktnq during'each 'of the 

.. . r 
1 
1 
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l2-second portion,s.f,f 'the i~texva1s> fO_lloWi~g the ingest.'ion 01; 1 

- -.l ~ 
and 4 pellets. 

• 
{ Maximum drinking follaw~nq the ingestion of a single pellet , 

ri ... • "l.~1 ... 

occurred during the second têàth o~ th~ interval; in contrast. 
t 

",. "2 ~f 

the maximum 'rate of ·drinlH.g follawing inq'estion of 4 pellets was 
'" ~, . : 

~ displaced, o~curring 4uring the third t~th of the inrerval. It' 
~I 

. , 
was observed that regardless o~'the size ~f the {einforcer, 

• • II. 

"......... . 
drinking moàt' often.began ~mmedià~ely-upon ingestion.: 'The differ-

t,,"<- • { , 

enc~ in temporal locus of the ma~,rate Of drinking after l 

" and 4 pellets may 'be attributabl~ to the ;fact. ihat moré t.j.me la .. ' 
rèquired,to ingest 4 pellets~ 

'. ' 

" • J , 

The shape of' the intra-interval l~cki~g distribution does not 

appear to be différ~ntt wnen different ~u~nt1,t:ies of 
'9' ' , '. 

dellvèred. FOllowing the ingestion of bôth 1 and 4 

food are 
~ 

pellets, the 

rate of dr;i.nking .t~creases~ rapidly to a maxim"Wll, fo~lowed by a 

. slower return. to asymptote àt zero. For bot~ distributions,' more 
<'; 

, .-: > 
th~n 90% of total drinlsing occurred du~;(ng the first half of t1?-'e 

,f _ 

IRl. 'The-op,lY major diffèi~~e was· ~~t tpr '~ll l2-second periods 
~ • i' J 1 ~I • 1 .... ' ~ ~'II" • , 

of thé lRI, les~ drin1ting'~~~rx.éd'>~ubCeeQing the delive~ and, 
}\. ,',}... :', ~" .. .: ~ 'l" ' «.) j",. l".' , l":'~;'·:..'ll" ~ 1 

, ingestion of, 4- ~llet.s.' '" , '1 ',' " • 

......-:.~! ____ .__ - ___ _ _ .t ~ J" t ,( , • 

\" 1 /0: • ~ ~'":;(.,' ;.<'" ,~ :,,'~ - <" 1 ~ , ,;" ~ 

~ '; ,': :':;',>~'" " ,,-' "",(:, "" ",;"',~',' ,',;~)~, ' :, 
. ' .'I>:tscuS~raN' A , ,:/" • ' ,:,' ,"",, " "" 

... ~ :!.~I'" ...... r;: :'~ ',~ ~: ' ~'''',~ , 1";;", ,-) -',v", \.' -', , ... , '" 1 

• <, 

" 

i,' 'The .~esul.1:s, 'ol·É~~I~~~1:' lB axe ,~Ons:iSt..J;l:t wi~' those 

r,. , 
~. l ~ , 

" , 
" ' 
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the previous experiment. When food deliveries consisting ~f either 

1 or 4 pellets occur intermittently in a random order, less'4rink-

ing' fol,lows the ingestion o~ the larger reinforeer. Sihee the 

magnitude of the reinfo~cer to be aeliveredwas ?npredi~tabIe, the 
. -'</' - , '-" 

results of this 

"ingested i8 the 

expe,iment con~i~m that tne amount'of food just 

cru~ial de~erminant of. the size..,of the· post-

., prandial drink, de-emphasizing the~amount of food eXpected'upon, 

the next scheduled reinforcement. 

The time eourse.~f drinking within the'IRI is not unlike that 
'. 

observed by p~evious inv~stigators, ,(e.g., .schaeffer and Salzberg, 

191-3)., ,Mo~eover, the tempot'êl topography of po~t-p~andial 

drinking appears·tç be independent of the quantity of food~ 
, 

delivered: follpwing ingestion, there is profùse drink~ng which is 
, 

termi~àt~ng confined to the initial portion of the I~, well before . . ,-{), 

the interva 1 haJ" elapsed. 

... 
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GENERAL DISCUSSION .--' 

Previous investigators (Flory, 1971; Bond, 1973·; ~ouch, 1974) 

found that when the number of pellets per food delivery is var!ed' 

between sessions, a positi~e linear· function relates the quantity 

of food ingested to ~he size of the post-prandial drink~' .The 

generality of this positive ~e+ationship is questioned by the 

present fi~ng that the ingestion of four-pellets ls followed by . • • 

less drinking than the ingestion of a.single pellet. Thé~reason 

... . 
'for th~s discrepancy'may lie in th~ fact that in the earlier 

, ." , " . . 
experiments" the quant~ty.of f?Od delivered ~pon each scheduled .. 
r~inforcement increased betwee~ sessions, while. in bath of.th~ 

present experimenta the magn;tude'of ~e food deliveries'w~s 

.varied· within-each ses~ion. I~.is possible that expe~ience with 

bath 1- and 4-p~11et'food presentations within each session may 

the mativatio~ to drink following the ingestion ot' large 

11 quantities of food differently ·than when a fixed~amount 

'\of food is dèlivere'8.upon èach 
, 

scheduled reinforcement. A~pa+a-
• 1 

'\. • !. ~ ~' Î 

'mètric study, varYin~ b,oth the amount of food de1ivered and the 

relati,ve prqbabi1ity. remains to be done._ 
" 

The prediction from the frustration hypothesis to be tested 

prec~ding the.large~.~xpect$d food delivery than d~rin9 the rRI 
. " \ 

prece4in~he smaller expected food d~livery; The iesults of 
't, \ 

\ 
.\ . \\,' 

\ -
'\ 

.; 

.,,' , .. ' 

> 
, . 

" " 
, , 
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Experiment lA failed to confirm this, prediction, thus they'see~ 

to·invalidate thè frustrat~on hypothesis. Howevèr, this_experi-

. '. \ <II 
mentJwas pred!cated on th~ assumption. that nhe.rats had learned q 

the order in whieh 1- and 4-pellet food prese~~atipns we~e to 

, oeeur. 

(l', l, 

'BUt it. ~y be, that the rats failed }:o 1~11 th:, pattern. 'J 

4) so that tbe'~xperiment may not have provided ~ cri~ical 

test of the hypothesis.' However, it is important to note that 
- . 

the results of Experiment lB show that ~he quantity of food to be ~ 

de1ivered next is ~'an impoftant determ~nànt'of tne amount of 

adjunctive drinking. In this experimen~~ the size of t~ upcoming 

food presentation was va~ied in a semi-random order -SC that i 1:' 
, . 

could notbe'predic~ed: neverthe1ess,.tne rats drank less fOllow-

ing the ingestion of the larger foo~ presentation as 4id the rats 
• 

in Experiment lA. The observed differentia1 drinking during the 

;J:RIs f~llbwing 1":' and 4-pe11~t food dtüiveries ia thus attribut-' 
... , ~ <1 • ~ . 

able to the magnit~ëre of the just- inges,ted r~in'forcer. - The 

frust.ration hypothesis' a~· proposed, th~r~fore," mu~tr-be rejected 
-, 

for'its pàsic assumpt~Qn that the ~oun~_~runk.is·a function of 
.. ---. -, , 

-- --------
the<,upcomirÏg reinforcement ia 

. '-:'. -. ' . 
What, thett, ~Is'the basia 

untenabl:e. 

of poly~psic drinking? Oba~rva- -
• 

tions made by several inve~tiqators (è.g:: ~érrace, 1971; Staddon 
• > ; 

- , 

'1 

)< 1 If ... 

and Simmeihag; 1971: ,Kil;lèen, 1975} ,make plausible "'the .suggestion . 1 

, II> , ' " 

that, in'a v.ariety of e~erjm~ta1 situatlon~, two distinct, 
\.;~ l'~ oJ-d.,J: 

,-

'. 

. -. c . , 
~ . . 

1 
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classes of behavior may,he observ'ed. Responses which are 

• 
observed to oèeur'when reinforcement is r~mote in ti;e, called, 

, 
"interim" activities (staddon and Sirnmelhag,' 1971), are topograph- .) 

·ically different,from responaes that oceur when reinforcement is 
, ' tJ 

'imminent. The latter olass of beh viors, is kno~.as "t.erminal" 

'" respo~ses. When the probability of,' near-zero, 

the probability of terminal responding isrre~ucèd, whereas~the 
, , 

probability of interim responding is maximal. ,The converse is 

true ~hen rein forcement. ~s imminent. At any given point in t.ime, 

then, whether interim or terminal responding occurs is a function 
. , 
of the relativ~ time remainin~ until the n~xt scheduled reinforce-

'.<l 

ment. ' 

Adjunctive drinking l!lay bel.\copsidered at;l e~mp1.e o,f interim 

responding." During schedules of int.ermittent reinforcement for 
, p. • ., . , 

food, while dri~king ia occurring" terminal res~nding to stimuli 

" associàted,w~~h food delivery is not observed. When a bar-
~~--- -.. -'-

pr~ssing ~ontingency for food is in effect, dri~king may resu1t in . 
. , . 

postPon~ng the resumptioh of bar-pressing after rein~rcement to 

the latter portion qf the 'IRI, (see segal and Bandt, 1966). (., 

• Simi1arly, during response-independent schedules, orie,ntation 

towards the food magazine and other responses in preparation for, 
.;. 

food presentation may be delayed. I~ all~~hese cases, responding 
'f' , 

related to 'food delivery is not ~Ob~et;ved untl1 a t.ime when the 

.' , " 

'/ " . 
.. 

EJJ&L 
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probability oF rein forcement is greater than it is immediately 

following the d~llvery of foo~. This observation shou1d no~be 

coristrued as fortuitous~-rather a functional hasis for this 

.pattern of responding should be sough~. There'must be some hasis 

for the differences,in the rat's behavior when reinforcement is 
. 

remote in time and the behavior observed'when reinforcement ia-

imminent. The spatici-temporal re1atiGdShip betwee~ var~~us stimuli 
. , 

in the experimentat chamber and the delivery of the reinforcing 
r' 

stimulus as wetl as the temporal contingeri~ies in effiect are 

" undoubtedly important. The qeneral~chema of behavi~r study 
~ 

• .. t '" 

proposed by Bindra (1974, 1976) provides>::'a framework'within which 

these factors May be incorpor~ted. 
, 

After repeated traini~g sessi~ns in a conditioning chamber, 
, -

part~eu1ar sitùational stimuli, initlal1y neutral, May acquire 

cond·itioned incentive values Çlepending upon' their spatial and . ' . 
à 

temporal relationships to the'unconditioned reinforcer CBindra, 
, . 

1974: 1976). varipus features ~f the experimental chamber,may 

result in gradients of incentive value defined'by stimuli diffé~-, . . 

-: in:.: in, ~alence: ire vale:CEl! of .. any :r~1.cu~~~ stimulus may' be 

positive,or negative relatiy~"to'othe~ stimuli in the conditioning 

fbamber~ ,Thaae relative valencès need not he CO~8tant thro~hout 

the sess~on'and probably fluctuat~ accordinq to the temporal' 
i ' 

1·' eontingencies in eifeqt~ at a given Îpoment. For (exampl~, when 

... • 
l • ., • "j ~-

" 



aa 

o 

i.u->-\-~ 

.,~ 

-
~~. _'" ..-"J 

t $ ~ t 

c 

, , 

... , 

. 

.. , 
,~ 

$ "t 1! 01 
.! , 

38 

reinforcement is likely, the momentary conditioned inc~nt~ve / 

value of food-associated stimuli May be,relatively greater tpan 
<. 

that of other stimuli in the test chamber. Conversely when the 

probab!~ity of reinforcement i8 near-zero, theae sam~ food-
~ 

associated st~uli may hàve a ~latively lower valence than 

j 
stimuli more distant from the site of food delivery, or at least, j 

j 
fooà-assoeiated stimuli at thi~ timè ma~ he less positive'than ' 

immediately preceding reinforcement. The behavior of the subjects I~ 
at any 'given point in time -is, therefore, pos:tUlatede to )~e 'the ,j , ~ 

) 

product of the momentary çonditioned incentiv~ value' of particular >1 

envir~nmental 's~imuli as determined by the temporal contingency 

\ 
in effeet. 

f) 

Tn~s framewoFk may be applied to'adjunctive drinking as 

'follows. At any given time during the lRi, the subject will ~e-

spond to thé eonditioned i'ncentive stimulus with the h:i.ghest 
. , , 

valence at ~hat moment. Following the 'delivery and ingestion of 

a reinforcer, food-associated stimuli ~re relatively low in 
lit· 

valence, beca~ae of the temporal remoteness 6f the next food ~ 

, ' 
,J 
~ 

" l ' ,"\ 
delive~. ; . Activity is :herefore directed ~oWët:rds other, 'i.tua-

-.. "'...---- --:d J> __ 

tio~l stimuli which at this time have a greater valeneé. ,If 
• 

, 1 

, 1 

1 

-~w~ter is available, ~rinking'typically occurs, presumably due to 
'!. ,. , '" 

the.high V,Alence of .water at th~s time. AS time elaps~s ,sinee 

th~.preeeding reinforcement, foo~-~ssoci~ted·stimuli b~oome 
i' .. .. 

l ' 

+ 

• 
77 



;" -~ ... 

Ut, '1 

i, 

• 

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

~ ~1·$~~t ,~; -.{I I-
p
" "--~ 

f • 39 

relative~y more positive: the s~ject now attends to these 
, " .. 

'stimuli (~at i8, terminal responding is observed) and drinking 
.), . • 

ceases.' I~other words, respondi~g is al~o9ated according to , 

the momenta~ cond;tioned incentive value of par~icular situa-
1'''' .. ~- ~::-

tional': stimuli. ' , 

In order to account-fo~'the present results that less 
~ 

drinking f~llows ~he ipgestion pf 4 pellets'when bath l-'and 4-

pellet food presentations 6céu~ within.a singlé. expèrimental 
1 ~ ... ... u 

.session, one would have t,q assume that the relative d~crease in 

the conditioned incentive. value of food-associa~ed st~uli .. 
• (l 

following re~nforcement i~ less when that-food delivery consista 

of, 4 pellets. -
/ 

Schedules of intermittent reinforcement which result in· 

ad'ju~ctive behaviors are not, unlike stan?ard discrimination . 
). , 

tasks ~n that therè is a well-defined,' p~edictaDle period during 
'. 

which reinforcement is unavailable. In discrimination tasks, 
o ::r .' 1> .. r/ 

the onset'of some ext.eroceptive sti~ulus (e<O(9., .1ight or tone) 

signifies the start of the'S-,periQd. and for the duration of . .' 
tbat stimulus reinfo~cement !s ~unavail~le~ -During interval, ., 

schedules.of réinforce~ent; the per~'ôf non~reinforcement may' 
a 

be less disçriminable: follo~in9~the 4elivery, of ,a reinforcing' 

stim~lu8., ~ere i8 an ,~si9nal~ed Paé~,~~' duri~9 ~:i:c~ ~~rther 
c> 

rein forcement 'is imprObable. 

. -

" 

\. 
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Upon the onset of s- in discrimination tasks,," 'ting-:-flapping 

in pigeons ~as been observed (Terrace, 1971). The patterning of 
" , 

this responding bas yet to he examined 
r ~ 

detailed manner. However, a compar.ison .. 
'" 

in any ~ystematic, 

of this behavior ,~âs -- ; ~/ 
,_:~/ 

well as other bebaviors which occur during peri,ods of non- . 

rein'forcement in a variety of expèrim~nta.( par~di~s, .is war-
.-

ranted. It would be .intérest;i.nçf tbÉm to_l·see how the account of 
.., -,{ ~~//t. 1 

adjunctive drinking i..Jl-t'erms Of' the conditioned incentive value 
'+ ~./" '. 

" /' 

of particula~~tuational stimuli app'lie'!r' to adjunctive behaviors 
- / '. .) .. 

/' ' 
..-/ " ' 

othe~~n .èhèdule-induced polydipsia. 
~. ~Q 

. " 

, / 
..-/~ -

/" 

.. 

• 

" 

.. 
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.. 
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