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M.A. T S ‘Psychology
'paula E. Pasq_ua’.[i 'j,"r
THE EFFECTS OF m:mm—smssxon ‘MANIPULATION OF = .

REINFORCER MAGNITUDE: ON SCHEDULE~INDUCED POT¥DIPSIA

- ’ -~ . oA

. Scheduleuioduced polydipsia is cherecterized.primafiiy~by
the.distiocﬁ temporal topography in which the dripking occurs

. . . . . ) ~‘ \ v - ‘.
during the intervals hetween successive, spaced food presentations.

A 5 a z

' The present study outlines and examines an account'df thie

t

phenomencn in terms of frustration, an emotiona1~motivationa1.state

»

-

induced by the delay in the availﬁbility of the next expected food
preeentetiOn. Assuming that the magnitude of’the next expected
food deliVery is directly related to the degree of induced frustra-
tion, it may be predicted that the amount of adjunctive drinking

would increaae as. the magnitude of the expected food presentation

* o

Aincreasea. cantrary to this prediction, two experiments, each

‘with four rats, showed that it is the qnantity of food just L»f

"

‘ingested, ' and not the magnitude of the next expected food delivery

e b

"

Juthat determinee the amount of ed:unctive drinking. Another find~

ing was that less drinking folldged the ingestion of the 1arger

- .

quantity of food., A poseible explanation for theee reeults is )

3

explored in terms of Eime allocation of reaponding as a funcqion
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[j.attendue de nourtiture. En aoneidérant qne la magnitude de la

 M.A. S : . Psychologie .

’La préhente Stude ‘dBcrit et examine une appnodhe de ce phénoméne

:g, gy

EFFETS DE pa mpummon DE 1A MAGNITUDE DU
RENFORCEMENT A L' IN'I‘ERIEUR DE 1A SESSION SUR TA -
- v ~ ) .

POLYDIPSIE 'INDUITE PAR LE PROGRAMME D 'ALIMENTATION.

Ner mew e .

¥4

- . .t . ] ‘ :
) . Paula Pasquali R : R S ) L

: . * ) .
1 .
{ d . o e - < . - s

L; polydipsie ind?;ﬂe par ie'programme d'alimentatioﬂ’est

caracterisee principalement par 1a tOpographie temporella parti-

culiere avec laquelle la conaommation d'eauAuurvient pqndant les

[y
t

intg alles separant lea présentationa sudcessives de nourriture.

6

en terme de frustxation, un état éhotionnel et mmtivationnel induit

‘par un délai dans la disponibilité de la groc ine—présentation

prochaine dﬁgﬁrihution attendue de nou:r;ture est directement

ireliée au degré de frustration lnduite, on pourrait s'attendre a L

Y .

ce qne lu quantitﬁ de consommation d'eau croisse avec l'augmentatioﬁ

de la magnitude de la présentation attendue de nourriture.

L

M —=

' CQntrairemnnt a cette prédiction, deux expériences, chacune avec

'quatra rats ont~montré que clest la quantite‘de nourriture just

-

R
o
&

tngeree, et non la.magnitude de la prochaine distribution attendue

de nourriture.,qui détqrmine 1a quantits de consammation d'eau. S
i.ﬁ‘ - ”” - ' g
Un autre résultat ete que 1'1nge§¥ion d'une plus grande s
i a4 I'w ' ! * ' /’/

quantiﬁ‘ de- ncuxriture est suivie de moins de conscmmationfd‘eau.

v
o . . E

une exglicatiop posaible ﬁeaceé réhultats est explor é/;n tarme de

4
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‘ response:that is explicitly reinforced but may eiso mmdify the
\ probahility an&ﬂtemporal topography of. "extranecﬁs" hehaviors, Aif~

. ferent frem the target response: These othS; résponses, which are °

dipsia--the excessive drinking Which develops under a. v.riety'of

‘*schednles of intermittent reinforcement for food. The present

‘discussing the experimental findings on schedu;e-induced polydipsia

3 Adjunctiﬁe-gghaéior - - L 7’ LN

c‘schedule of reinforcement a burst o£ running 1aeting up. to three

INTRODUCTION SN

-
~ < ¢ o L.

*

[y

A good deal of recent;work ‘has shown that vario reinforcement

w, - N

schedules not only influence the freqnency and@patﬁern of bhe/target

/
A

‘

,.I #
w KN

Observed to- occur Aduring. the inter-reinforce ent%interval are

©

collectively referred to as adjuncﬁiVe behaviorr Perhaps the most

dramatio -example of adjunctive behavior is schedule-inducéd poly-

'

Ead "
.

v

study proposes and tests a timeesharing account of this phenomenon.

which- attrihutes the occurrence and degree of adjunctive drinking -

to the interaotion of the 1ntermittence of food presentation and ‘ N
‘f,(} ! ]
the frustration generated by the schedule of reinforcement Befoqe

a L

and introducing the time-sharing model it may be useful to outline

the main defining characteristics of adjunctive behaviora

4?{:1 ¢

If a running wheel is made available to rats engaged inabar- )
/

-

pressing fer food pellets on a_rixed Interval (FI)*S minute ‘

- d\.‘ .
e " ; ‘fs




Ty
i . -
L s T . RN ’ ’ ) - ‘ . st s }
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@" minutes odcurs’ following the presentation of a food pellet prior ",

[ - !
1 » ’/|1 -

to the resumptiop of bar-pressing leading to the nekt reinforeement
, (SR:inner and Morse, 1957). . This observation received little:’; if

© Lany, attent.ion at the titma it was published. Subsequently E:l‘k N
(1961) noted that ts‘ lever-pressihg on‘a Vari}ole Into;‘\;al (VI)-I

. [

minute schedule ° reinforcament for food drank almost: 3-1/2 times

their normal dgily water. :Lntaﬁe in ’a singie é:gperimental session of

M

-

-

' | approximate]:y 3 houxs. Like th& wﬁee).»-running obser:ved by" Skinner o

SN and Morse, the drinking occurred post-pellet (that is, after the
L R 3

> ingabtlon of .a food pellet) ’ with high frequency and :Ln a regul.ar A

E - - t.emporal topo&raphy As. thesa animals had G h:lstory of water N

¢ depriva,tion, the a:icessive. and th‘erefore anom&loua, natuyée of

[}

»

post-pellet drinking has led many investigators' to exif( ine in /

Besides* such *‘psychogenic polyd,ipo)e (Falk, 1969)" an‘ci

- "
- schedule-imduced wheel-running (Lavitsky and 0011ier,, 1968) sever 1

othe‘r' types"\q,f ,geaponses have been shown tcr occur d\frxng the j.nter-

! |

e ' reinforcement interval prior to the occurrence of t:hq target L

y,
1 s .

¢ It *

rosponse. ) These ,include responses suc:h ;s aggrossive att:ack

e

- (Gentry‘ 19683, cellulose»e&ti,ng‘ (Freed and aymowitz, 1969), ai‘r}

1 <
¥

&
1ickihg {Mendelson and chi.ll g, IWO), 'ﬁail-egnawing (mties, Wei.és,

agm Laster,l b

cy % ‘:nr‘}

e
Ut ;fE(‘

A #seﬁiai ieature ot .

L Tae ! o

1969), ;nd wood-gnhwig .'mineen, 1975)

QNN
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' ad;unct:.ve behaviors is the increa,sﬁ probability with ich‘ they ‘
. W LT o . .

W

‘oécur during the inter-reinfoicexﬁent ifﬁtervai (IRI} i.n tzha &hSence

, - w 2" 0™ ’vm' . . “"”? - :r:* ‘M
’ of any experiugénter—arrangec'{ contingendy which wo‘uld explic&ﬁiy e

- -, l"‘ l, »y ~ - ‘
. .. o - S g

reinforce their occurrenc:e.. Additionally, they ate ini“tiateti )

S . e o
« ERAY LN (I‘{x," L

L

B immediately aucceedinq the ingestion ai:"“phe reinforcéi?»%t a ti.m“”

P .
,a L = m . s

[ . SR

* . .when tha probability of further reinfarcement is near-mro. L

"
e [ q“

%lly. adjun&iv&“behavior has been def@ned: ds a rﬂass of

AT

heh;viors "maintained at’ high grobability hy atimuli whose rem-— ’

- “
’ :

fqrcing propbyties 1n the situation are de;iVsd prima.rily as a

* ‘ ot Wt

[+ ' R ‘, .
. ahother cl.asa 0f rei.nforcers" (t‘alk l971, p‘ 86) "f“‘_:, R

- - A

Eay
WS

: o The neces ary schaéule \/paramsﬁer appears toe be ane of inter-f-

~ .4,_‘
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%

mittence of reinfbxqementz 'd:he foccu?xende an& &egteﬁ of adjunctive .
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Attemptg\ét Lnducing adjunctlve behavxors in the rat under

”ﬁedules of reinfofcement for int a-cran1a1 stimulation (Cohen

and Mendelson, 1974; Ramer and Wilke, 1975) and water {carlisle,
Shanab, and Simpson, 1972) have met with little success. When the
. aqpportunity to wheel-run is the reinforcer, adjuﬁctive réaring may

be observed (Singer, Wayner, Steiﬁ, Cimino and King, 1974).

. R ;
) . L
.

&
©

§ghedu1e—1ndﬁced’Polydipsia
v - . ! / - .
Although most of the research on schedule-inducedgpolydipsia

©

-

i;; - ! . 4‘ . 3
has used rats as subjects, the phenomenon is not species+specific;

it‘has;;lso‘beeh‘demonqtratea in the rhesus monkey (Schus%éf*zﬁd_
Woods, 1566), the gerbil (Kutscher, Stillman aﬂg Weiss, 1928), the
pigéon (Sshanab andbPeteréon, 1962) and the mouse (Palfai, Kutscher
and Symons, 1971). It is easily obtainable under a.vﬁriety of

» . -

schedules of intermittent reinforcement (most notably Fixed

Interval, variable Intervéi, Eixed_iime and Variable Tinie sched-

~ Y . . *

ules) with a multitude of faod reinforcers. The phendmenon is not
restricted to water ingestlon, for solutions of saline (Fralk,

1966b), saccharine ‘KbehnrfCOIOtla and ‘Beatton, 1970), quinine

- »
* - - *

sulfate (Segal and Deadwyler, 1965a), and ethgnoh.(Falk,‘nggon.

and Winger, 1972) are also readily a?d eyxcessively consumed.
The develepmentﬁaf polydipsia*exhibits a typiéal acquisition

iib; D curve which is independent of adaptation to the food schedule.\ If
a ‘ R , @ -
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water is unavailable in the test situation until performance on

A

the food schedule has stabilized, the acquisition of polydipsic
. ,drinking is not altereMReynierse and Spanier, 1968)". vi’hergfthel ;
drinking solution is available throughout:the expe;imental session,

polydipsic drinking typically occurs post-pellet, in a single
uninterrupted burst of lickiﬁg beginning immediately after inges-

eow - )
tion of the reinforcer - (Keehn and Colotla, 1970). However, even

when the opportunaty to drink is restricted to gertain portions of
the IRI, se881ona1 water intake rema:,aaigh- that is, polydipsic
levels of ‘drinking are maintained if the opportunity to drink does‘ :
anot exist immediately after the J.ngest:.on of the pellet For ’
instance, on a FI~l1l minute schedule of reinforcement for food

.

_when the availability of water ois, limited to thrée of the four 15~

second quarters (F}zorj and O'Boyle, 1972) or the last 30 seconds

of the interval (Gilbert, 1974), the amount drunk is only slightly

ottenua,}:ed. . pe
e 3 o ®
. The tempora.l topography of the drihki‘ng ia such that when

.the IRI is between 40 and 60 deconds, most-of the drmk:.ng occurs

LY

during the f:.rst 20—30 seconds of the 1nterva1 (G:leert 1974 .

<
@

Schaeffer and Salzberg, 1973' Burks, Hi.tz:.g, and Schaeffer, 1967).

Although rno parametric study of the relationship betweena the dura-
_ tion of the IRI ahd the distribution of drinking during the

interval has been ;:eported.~ it is clear “from inapectiqn of

& ;

i L. VN e . o e mm——— e ppr—
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cumulative recoxds that‘there is profuse drinking soon after the
delivery of the reinforcer which terminetes well before the inter-
val has elapsed. It has been observed thgp when water is available

on a CRF schedule during Fixed Time (FT) schedules for food

. reinforcement responding For water approximates a normal distri-

bution with the maximum occurring midway through the interval

(Killeen, 1975). Moreover this latter distribntion’is independent
of:interval length, . ) . "
The magnitude of polydiéaia as measured in sessional flui&_
intake is a function of the intermittency of reinforcement Falk
(1966¢) eonducted the first systematic investigation of the.

relationship between the duration of the IRI and the magnitude of

.polydipsic drinking. Using FI schedules ranging from 2 to 300 -

~

seconds, with the number and size of the reinforcers constant, a

-

bitonic (invarted-ﬁ shaped). function relating the minimim IRI to

" etotal f£luid intake was reported. The amount of water consumed in
. L
a single session incréased monotonically up to a maximum at FI-90
v ,' oy . “
seconds for one subject and FI-180 seconds for the other, decreas-

ing monotonically thereafter. A.similar function has been found

relating the IRI of Variable Time’(VT) schedules to sessional fluid
) : . . .

intake,(ahwkfns; schrot, Githens, a#nd Everett, 1972). ~The relation-

ship between’ sessional drinking and FT schedules is ‘less clear

Wayner and’ Greenherg (1973) report a bitonic function which

——



0

&,
increases up to a maximum at FT-4 minutes whereas Hawkins et al.

=1

-

(1972) repori,equivocal results. -
P : : 'y

when the size of the reinforcer is. held constant, manipula-

~

tion of the duration of the IRI is confounded with variations in

the consummatory raté;‘that is, as the interval length increases,
consummatory rate decreases and vice versa. The question arises

then whether it is the IRI per se or the consummatory rate which

is responsible for the differential amounts of dxinking. ’By

increasing the number of pellets per reinforcer anﬁ-simultaneously

1
i

varying the IRI (théreby maintainjing a constant consummatory rate),

[

Bond (1973) found differential amounts of drinking. These results

are difficult to interﬁret as in this ekperimeht the duration of
the IRI'is bohfbunded with reinforce; sfze;'howevér it is plausible
tﬁét the du;ation of the IRT ggg_;g, and not consummatory‘rate, is
responsible for the bitonic function.

It is interesting that ?héﬁ a second measurable acFivity is
concurrently mad; gvailable to°£he subject, drinking may be dig—
placed within the. IRI. Ki¥leen (1975) foupd that when water and -
a wood hiock were simultaneously avail§ble~to~rats on _an FT-75
second schedule fbi food; gpawing occurred prioi to dfinking.

Conversely, when driﬁkinb and.wheel-?unning are available,‘drinkv

&
ing precedes running during the IRI (Segal, 1969; Staddon and

" Ayres, 1975). Similariy ﬁyﬂzwitz {1971) and Knutson and Schrader

<
“~
-

-
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W (1975) found that when attacks upon & target subject occurred,

they followed the poét-pellet drinking, These results suggést
that the activities which fuhction as adjuncts may be Hiéra;chically f
ordered. It is proposed, perhaps prematurely, tpat the differences

//’fin the temporal locatign‘of these adtivities are reflective of the

[

differential reinforcing properties of these activitied Implicit

[N}

in this suggestion is the notion of prepotency. That is, there

may be an.a priori probability ‘associated with- the occurrence of
each adjunct, and in conjunction with the stimulus conditions’
present, these probabilities determine which adjunctive behaviors

will occur and in what tempofalisequencé.v éonséquently some -

+

activities which function as adjuncts may rbe more prepotent than

"others for a given‘reinfdrcer. For example, drinking‘may be a
‘pPrepotent response to spaced presentation of food. The finding
that rats prefer situations where the 6ppoftuﬁity to drink exists

v

‘ . over situations where the same schedule of reinforcement for food is

in effect but water is unavailable (Ccohen, "1975) is;conaistént_
with this suggestion. One can extend the conéeptwof~prepotéhcy

: > ‘ ™ ' ML P

fusther and postulate that the failure to see adjuncéiVe behaviors.

when ICS or water are used as reinforcers is due to £he inaccessi-

bility of apgropriéte, or prepotent, activities.

- - A . . - .- f - ’
v . f . - - D m ta e e cmecae m—re———
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Physiological Intergretations il
Several attempts to explain schedule-in?uced polyd;psxa have
sought a physlological mechanism as a basis of the phenomenon. The
notion of thlrst—lnvoked drinklng has often been proposed (Stein,
1964 Teltlebaum, 1966) Falk (1964) showed that food deprlvatlon
leads-to a decrease in’fluid intake in- the rat, so that drinking
between food ;einforqers might serve a compensatory function by \
repleting the body's'Etore oE‘fluias aod thus ghcilitating the
“}ogeetiOn’df dry food. ' Howevef,\stricker and Adair (1966) have
shown that polydtpé%e.drinking'leeds to considerable tissue;oyer-.
. " hydration: the exceesivelnature.of the drinking then would e:em,tq
. rule out a strictly homeostatic meehanism. - .
Thirst;invoked‘hypotheses are also unablekto explain: (1)_€hej
polydipsia that develops on achedules ‘of relnforcement for liquid

foods (Falk, 1967; Hawkins gg_g;,, 1972) and (2) the bitonic

-

I . functlon relatlng ‘the minimam IRT to sessional fluid lntake.
Additlonally, the very fact that adjunctlve drinklng follows an
ext;nctlon curve wheri the pellet d}spenser is operatiVe~but food
is not delivered gfegéi and Deadw&ler, %965b:‘Sega1, Oden and
Degdwyier, 1965) as well %e anlacquisition curve argues, aéainst a

»

thirst-invoked interpretation. .Moreover.the drinking that occurs i

[N

uéon‘completion of each FI component of ‘a‘ second~order schedule

{!" " (Rosénblith, 1970) and non-reinfo}ced intervals of percentage




Ex
@

'

,ma:i..nthnance of schedﬁle—induced polydipsia.

&

.

reinforcement schedul es {Porter and Kensh’a'}.o,. 1974 ) ?a(nno.t be:

-
w“ )

ekplained. -In sum, the evidence suggests that thirst is-at best .

only one of many factors contributing to the. deve’{opmefft a'vnd~ ..
. . " °

. , 8 o .
More recently Carlisle (1971) has examined the relationship

» N N
@ . . . &

‘between body temperature and polydipsia, tentative ly. suggesting

-

that dr:.nking may have a thermo-regulato:y functJ.on. Dr:.nk:.ng ,was

2

found to correlate w:.th a decrease :Ln hypothalamic temper‘ature

whereas dr:mk:.ng pauses were accompanied’ by a rise in temperature.
B

However the differences in either d:.rection were slight and the

research to date has 'revealed a correlational and not any. -causal

g . .,
relationship. 3 / N BRI
o . T . . ow

If adjunctive behavior is to be considered a genuine category

-

L ) . " tooa

of hehaviors, one would hope for an explanation of schedule-induced _

N

. b1 - . "
/ . . * e 4

behaviors ‘claasi,fied as adjunctive. In.this respect, 'general
be}iav,iofalwhypotheses wcmld“_beér preferable to physlological iaterf_-
pretations which are specific to schedule-induced polydipsia. .

.
* ' -
4 ‘ - AN .

’Beha,vior’al Hypethes es' .

)
1 . -~

clark (1962) proposed that polydips:.a is a "superstltlous ",

°

behavior (Skinner, 1948) result:.ng from the adventitious reinforce-

. ment of the -la.cking response. He argued that for ‘short 1ntervals

: . o
> - - o
.

" Poie e) i i d,

polydipsiaowhic;x can account for th_e\o_ccurre'nce of diverse forms of - i

i

. v
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of a VI series, licking that is c;foseiy followed by a reinforced

r

MY A . - - )
operant" is likely to *be reiﬁférced as Well. Several objections

§

can be raised aga:mst this :Lr{terpretatlon. Polydipsia has repeat-

edly been demonstrated on schednﬁ.es not employing short J.ntervals
@

N

(e.g., FI schedules).~ If licking were superstitiously reinforced,

’ . : ‘,
then drinking should increas‘e towards .the engl of the IRI with

1ittle dr’inking immediai:ely post—reinforcement. This prediction

Ty

does not agree wa.th the observed "lick distribution..

-vl

iri

When,

ke

reinforcement) do ndt ﬁe%ea 3‘11;7 prevent the development of .
Vi

‘\‘é ‘a J,'. 4 ‘?J

polydipsiﬁ (Segal and Odezn,‘ aﬂ.QGQQ Flnalliy, licking terminates

when the water spout is?dx.jy ﬁ%st%n. 1964) contrary to a predic—
R

L\\% LI\ W § .

3
-

tion of the "superstitigué{'%hxpothesis.
M} 4 ‘,v
' Under schedules of feinforcezﬁent which arrange 4.Eor a rein-

‘«43 %Q -
L X

forcer to, he delivered cm & ‘C‘kF eehedule prbvided the inter—response

L
t;tme exceeds a mininium va.iueu(DRL schedule), drinking has been
R ‘% ('
found to facilitate *the :speced reeponding required by th:.s sched-

Poath

ule | ’Segal and Hol].oway, 196%). Thus it ie possible that drink-
- qw,,;

ing may serve a’ timﬁ'ig func%iﬁ't. This i:mingwinterpretation could

PXTIORRPEY

a e s .
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account for polydipsic_ %q;inking on DRL (Segal and bDeadwyler,
i . ‘

1965b) andrpossibly FI schedules, as well as for the increasing

portion of the bitonic function. Howevef, it clearly cannot

explain drinking on FT and VT schedules where the presentation of -

food is independent of the subject's behavior. Moreover it would

.

predict a positive linear function, not a bitonic function, relat-

" ing FI value to the amount of 'inter—reinforqemen‘t drinking. .

The tendency of rats to drink after ‘each meal has been

o .

used to explain schedule-induced polydipsia (Reynierse, 1966;

Lotter, Woods and Vasselli, 1973). It is known that non-Qeprived

- , - v ¢

rats alternate between drinking and eating, with each eating

’

session followed by a drinking burst (Ki."ssileff,, 1969). sSimilarly,

.-rats that are both food~ and water—deprived alternate’ between

bursts of drinking and eating, a{fter ‘an initial drinking bout
e

which serves to ameliorate the deflcit (Hamilton and Flaherty, . -

.y 1

1971). Lotter et a1. suggest that a fixed amount of water is

-

b
consumed after each meal “1ndapendently of the size" (p. 478) on

2, .
@ * ©

schedules of intermittent rej:nforcement. This impln.es that as the

number of meals increa.ses‘ (t:hat ’:LQ, as -the size of the meals _

-

- - o B ! ' . '
decreases), sessional drinking should also“increase -and therefore

polydipsic drinking is merely an ifact of the number of méals.

However,‘ aS=Millenson (1975a) has pointed out:. (a) thJ.s hypothesis

does  not’ predi.ct t'.he inverted-U fundtion obta;med when the IRI is
s :*%




.amount of water consumed after each re:.nforcer also increases.

< into cons:.deration the motn.vational propert:.es

that the polydlpsic animal is h:.ghly motivated to drink.

"‘mllllllters of water and in so domg maintaln a polydipsic level of

i‘the animal will consume comparable amoqnts of eolutlons which are "
o‘fi-;en avoided (e.g., e'i:hanol: ldello, ,1973). Lick-c
_of reinforcement (tlme—-outs) of 30 and 60 secondg- do not prevent
. the development of «polydips:.a (Segal and oden, 196 ) simila»rly
* Floxy and Lickfett (1974) found that tlme—outs of 10 20 \and 40

’ seconds only mn.ldly suppressed the nolydips:.a that had developed

-

plotted- against sessional drinklng, and (k) the data presented by

I -

Lotter e 1. show that as the size of the meal increases the

- }

‘.

. It is clear that any adequate account of polyd:.psxa musto take

/

£ schedule-?z.nduced

v

drinking. A major flaw in the hypotheses pres hted above lies in

their inabil:.ty to account for the belgav;o a evidence indicating ’

[3 §

Mot:.vational Progertles of SQhedule-Induced Polydlpsz.a
Falk (1966a) reported that rats bar—press up to FR. 50 for 0. 1

k4

drinking. ", On schedules Whlch typ:.cally lead to high water J.ntake,
‘ . .

‘
I

irigent delays

R

on an FI—SO second sohedule. The degree of suppression was\propqr-

tional £6 the duration of the t:l.me~0u all cases gessional . ,

drlnking was ele_vat;ed above bas'elme. Only in the case of an 80
secend time=out was drinking sﬁff@éiently suppressed below base-

4 -

' line. similarly time-outs of 4 minutes prevent the development of

- . : - - .
’ - N ~ ' w M . ,




polydipsia on an FT-60 seccu)ad schedule '(Hawkins et al., 1972),

L3

In both these cases, “thé de ‘ay of the subsequent reinforcer was

L r -

" greater than the miAimum IR/I. It is not possible therefore to

L]

_ascertain whether it is the absolute or relative duration of the

-

time-out ihat determines to what degree drinking will be auppressed.

And finally, the finding that it is difficult to establish a

L]

' conditioned tagte aversion in polydipsic arnimals (Roll, Scﬁaeffexj

and ’Smith, 1969) s suggestive of a highly motivated c;:ganism.

After polydipsia had developed with water as the drinking solution,

L4

a saccharine solution was su]:%titutedﬂ and subsequently paired with

toxicosis. Oon the follow:.ng day, saccharine intake remained high
=
a finding which is surpr:.s:.ng in view of most of the 11terature on

-

condltioned ‘taste aversions.

- ) - > Falk (1969) and 'subs‘equently Wuttke and Innis (1972) have

implicated an important role for' the motivational state of the

.

¥ . T
ani;nal in noting the simiierity betwéen schedules under which/ '
polydlpsia occurs and situat:.ons in the w11d which lead to c?.:i.s---x ‘

—— LT e

. . placement activities ('rlnbergexi 1952) "In both instancest the .

»

animal is prevented from attain:l.ng a goal éhgect and a behav:.or
which seems inapprOpriate in the context is calosex:vev:lg It: has been )
- suggested (Staddon and Sifnmelhag, 1971° wuttke and Innis, 1972)

that in these situatlons consummatory behaviors unrelated to the

“ ’ goal object are emitted due to a disinhibition of the corresponding

- . " S



-

'}notivational system. While, £his approach has intuitive appeal
, and descrn.ptiVe value, it has little p'redn.ctive power.

There have been suggeeti,ons that the emoti:onal state induced
by the food regimen (Segal 1972), and more specifically frustra-~
tJ.on (F‘a\lk 1971), is responsﬂ:le for the drinking which is
observed'under schedules “off intermittent reinforcement fo:;’ i;‘ood.
More recently Mill_enson (i915f:) has also implicated frustration
a:s the 'motivational basis of adjunctive ,(d’r:i.nkihg. He proposed a

ti.m’e-sharing account of schedule—indocedapolﬁrdipsia which attrib-
A

" utes the,occﬁrrence and degree of adjunctz.ve drink:.ng to the

: & ' ¢

interact:.on of two.factors’ the time available to the organism to ‘

drink between suceessive food del:.veries and tl’;e frustration

induced by the spa}ced presentation of food.

o As the mean i.nterva.l between success:we food deliveries

¥ ' > .

increases, the orgam.sm'ls able to engage in greater bouts of
drinking without ric‘{tic‘eahly decreasing the food rei'.nfbrcenient

rate. It is reasonable that this should be one variable which -

) e iy’

influences the amount of ~inter-re1nforcement drmka.ng: however,
N

noting that there is time- available for drinking does not explain

»
£

why drinking, in fact, occurs. . T " Lo ,\
» Ce -, )
A motivatio‘ﬁal fat‘toi:', ,fruét;_ration, is post iategi and ig -

-

N

e

e presumed t?o interact with the ti‘.me factor 'L'he term frustrat;on

w2 1. ”

is used here to refer to an emotional—motivational state

u
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» (M:.llenson, 1971) mduced ‘by a period of non-reinforcemént follow-

1nq the delivery of a reinforcing stimulus. ) 'rhj.s ,usage of the.

*

term is not unhke that of previous theorists (e 9., Aiasel 1958-

“

Mowrer, 1960). » It is aesumed that condltloned frustration results

£

from.the percéption of env:x_ronme\ntal‘ ‘and gemporal'. stimuli that come \

to be associated with non-reward i;hrgugh‘e process of classical .
conditioning and that this conditioned emotinnal state, like
- a frustration, is aversive. Under those schedules wﬁieh ty'pical.lir\

-

lead to adjunctive behaviors, there is a period.following each

reinforcing- event dur.i’ng which further reinforcement is im”proi;abl\e.
' Y a S 0 - - ’
- By definition this period of hon»reinforcemeni: is ’frﬁs‘trating and

-

adjunctlve beha'(uors are thought to be “byproducts of the induced

ettt i, o e At

frustration. It is important to note that this mot:.vational

account of schedule-induced polydipeia assumes that the unavail- -

\“\\\gpillty (or delay) of the next reinforcer is the generative '

a -

condition of frustratiqn. It follows from this assumption that1 ¥

" the amount of frustration (and hence, the amount’ o'r drink:x.ng) )’

o W

. should be influenced by the relative reinforc:.ng value of the i

next scheduled food delivery, that is, more fxustration should be

-

induced when the value of the upcoming« remforcer is enhanced
The obse\rvatione that the amount of. interr-reinforcement atrinking
IR

is greater when 2 pellets, (qury, 1971) and 4 Bellets (couch L

| . | - 1974) are substiﬁuéed for single pellets may he interpreted in




‘this way.

say
<

HOWevar, in’ i:héaé exberimeﬁté all féod.délivefieé )

-, * A‘%,?' L .
within a,session were; of equal si:e, and hence, th’e‘ motivational

v ' o

effects of the magnitude of the ingeated; teinforaer ‘and the

. -

1

magm.tude of the “next expected rej.nfcrcer are confounded.

\In the present study, a di::ac.t {:esi; of the effects of

reinforcer magn:t.tude on drinking during tha«.pree‘eding IRI was .

1

conduéted In a within—asessioh deaign, , two~ different quantities

\ :

of food were delivéred such that fthe; time betweenl; successive food

- . .

presentations was constant and the size of the reinforcer was

-

‘the expec.,ted reinforcer size-

*

pr‘edictjble. nIf, aé hypothesized

atfects the amount of frustra.tion% more drink:.ng shculd be

l - R \

obsc.ervedi during tl}}/IRI pmcedxng €he delivery of the latger ye

-

‘quantity of food. ‘ L L

.

-

®

tL L
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* EXPERIMENT 1A )

-‘ In the following experiment, food was available to rats on

a Fixed Time (FTD schedule. Either one or four pellets were deliv-

P - - ~ered’ upon egch scheduled food presentation such that every third

s - - B

reinfbrcement‘cohsisted of four pel%&@s. The number of pellets |
_presented on successive reinforcements was therefore 1, 1,;4, 1,
l, 4, etec. OFf %ritical importance is the drinking observed during

-

the IRI sgparatiqgwtﬁg delivery of the two single pellets as con~-

trasted.ggwﬁﬁ; drinking during the IRI preceding the delivery of

;agfﬂbellets. These IRIs are of equal duration and for both .
3 L . ’\

3 t

intervals the ingested reinforcer is a singie pellet. Any differ-

ential drinking would thus be attributable to ‘the. expected size of |

* ’
L -~

the upcoming reinforcement. , T

/ ~r -
AN
k-
- . M ’ Il I - ;
. . fl

C T " METHOD

Subjects © )

Four experimentally naive mal&*pong Evans hooded rats served

]

"as subjects. The §§: initially weighing 375-400 g, were reduced .

oA .
VY : - .
i/to 80% of their free-feeding weights prior to the onset of experi-

[

mentation. Each g.was:hpused individually with water available
ad lib. Sessional food intake was supplemented with small por-

tions of’Purina'L@b chow given in the home cage to maintain the
80% body weight.i J , . : B - i ,

3
L]




Apparatus

The experiment was conducted in four identical Behavior

Systems operant conditioning‘chambéfé, each enclosed within a
&>

sound-attenuated and liéht—shielded-ohell. Ventilation and mask-
ing noise were provided by a fan located *within, each shell. Each

test chamber was 21.5 x 24.5 x 19. 5 am with a front wall of

Plexiglas; the femalnlng walls, ceiling and floor. grlds were ‘ .

P

stainless steel. A llght bulb, centered in the ceillng, provided

illumination. A stainless steel drinking spout was mounted 3.5

-

cm above floor lévélkon the far right of the front wall, protrud-
f“

- -ing approximately 2.5 cm'into the experimental’chamber. A lqd—ml

-

graduated cylinder was attached to the drinking spout to allow -

v

[

measurement of Sessional water intake. Centered in the left adja-

cént -wall, 0.5 cm above floor level, was a food magaz{he (5.0?ﬁ
6.5 cm) into which 45-mg Noyes pellets were delivered. 'To either

- . 8ide of the .magazine were inoperative levers; a?ove each lever"

\\

and the food magazine were stimulus lights, also inoperative.
‘ Licks were ménitored via drinkometer circuits~ schedulihé

-

y

. and data recordlng were controlled by a ppP-11l dlgltal computer
&
operating under ACT—N (Automated Contxngency Translator-
Millenson, 1975¢). . . ' ‘ o
o Ezgis@_%s_ . e, ‘ -
‘ “yFoilowfag three days of magazine training, the S8s were

o




v

. .
r - - ’ .«

placed on a Fixed Time (FT)42‘miﬁute schedule for food.- This

scheduleﬂarranges for a reinforcer to be delivered every two

-
-,

minutes, indepeﬁdent of'the;s'sﬁbehgvlor. iThe reinforcer con—
sisted of either 1l- or 4—45?mg Noyes pellets delivered in the
following regular sequeﬁéesievery thiéd reinforcement consisted
of four pellets, the two preceding food presentatlons con91st1ng

of 1 pellet each. This' cYcle (L, 1, 4) was repeated eight times.

on three consecutive days. Subseduent sessions consisted of

téenty—five‘repetitioné of this cycle, terminating after 2.5.

g

hours. The beginning and end of each session weregsignalleh by

ar

‘the onset and offset of the houselight.

oL, . A .
Sessional water intake and licks per post-reinforcement ¥

A L3

Anterval were recorded. :

¢ ! N }
e RESULTS ' .

N ] .
* ~ puring tHe early experimental sessions, total water consumed
' ) ~t

-, <

‘per session increased daily,.reaching stabilization'forfall sub-

3

jects by the’ 15th session. Differential dfinking following-the

<.

. o
two single-pellet reinforcers and the 4-pellet-reinforcer was

i

~

‘clearly evident at this time and remained consistent during the

"‘ ] ¢ .
subsequent 17 experimental sesgions. The reésults to be réported

-~

are based upon the data collectedrfronltMe last ten experimental

sesagoﬂs. Sessional water intake was, auhstantial for all subjects




with a mean of 22.4, 52.5, 51.6, and 50.4 milliliters of water

consuhéd per experimental session for subjects R-106, R-107, R-108

and R-109, respectively. Ce
The number of licks per éost—reinforcement interval was
recorded daily. Assuming a constant amount of water is ingested

with each lick, this measure is an-index of the relative amount of

water consumed during the IRI. It should be recalled that the size

of the feinforcer yas dither 1 or 4 pellets and that they were de-

-

livered in a regular, repeating sequence: 1, 1, 4,1, 1, 4, etc.

? o

_ The mean number of llcks following each relnforcement is presented

in Figure l.,  Contrary to predlctlon, no difference was found in

the amount of drinking follow1ng the ingestion of ‘the two consecu~— -

tive single-pellet reinforcers, t (9) = 1.87, 0.20, 0.49, and 2.03
for ®ubjects R-106, R-107, R-108, and R-109, respectively, all

p's >.05. For all subjects, less drinking occurred during the

intervai fo;lowing the delivery of 4 pellets than during either

o

interval that followed the delivery of a siﬁéle pellet.. Two-
. A
'tailed t tests revealed a algnzfxcant difference in the number of

'llcks follow1ng the first sxngle—pellet reinforcer of, the pattern

£

and the number of licks following the 4-pellet reinforcer, t (9) =

-~ ¥

10.18, 4. 73 5.41, and 5 20 for suhjects R-106, R-107, R—lOB and

%

R—lOQ,-feapectively,.all p 's <.0L." Similarly a sxgnificant dif-

<.

ference was found between' the amount of drinking during the inter-

-
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o

t (9)

" single-pellet relnforcers and 2) leas drinkxng followed the

“pattern (1, l, 4).

_is not anfunction of the quantity of focd to, be delivered next.

ment no measure was taken that would indicate that the subject had |

val preceding and sueceeding the delivery of the 4 pellets,

.
{

= 9.64, 6.24, 5.11, and 18.15 for subjects R-106, R-107,
- ’ <

R-108, and R-109, respectiveiy,lall p's <.001.

~ . © DISCUSSION . :

Two interesting findings emerged from the present experiment: é

. ‘ * By -
1) there was no difference in the.?mount of drinking after the ;

-

ingestion of the 4-pellet relnforcer.

According to the time-sharing hypothesis proposed earlier, it :

.
¢ .

A vy g O b

P

ke,

was expected that more dr@dking would occur during the dnterval

L S

e

interval'pre-

g

e

preceding the delivery of 4 pellets than during
ceding the delivery of the second single-pellet r inforcer of the
’Contrary to this prediction, differential

" drinking during these two IRIe was not_observed %hese results !

¢

therefore tend to suggest that the size of the post-prandial drink

It should be recalled, however, that this prediction rested upon

theﬂasaumption that the order in which the 1 and'4-Pellet_fosgr

delzveries were to-otcur was known to the subject. 1In this‘experi—

o

-

1earned the reinforcer pattern and'cou}d predzct’the delivery of

the 4-pellet reinforcer. It is possible then that the subjects

may not have discriminatEd(betqgen the two IRIs in question.

b

B ] . . ’

-

. &
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 forcers had been learned.

P .
w0l . ™
~ey ¥y
v .
- ' .
. . > .
. s
® B
' - T © 25
B -
I ° - . ~
v , . N E

. : ' Y ’ . \r- : -
A stlmulus change (e.g., addition of a llght or tone).léter—

polated wlthln one of the two 1ntervals mlght sexrve to exp11c1t1y

differentiate them. While there is much~1iterature documenting 3

the rat's ability to perform, visual and auditory discriminations,
most of this research has used a standard’discriminétién paradigm

where learning and attending to the discriminative stimuli are 'g

‘ ‘ S < -
advantageous to the subject. 1In contrast, the addit;;;“bf.a,dis- ;

¢

érimiqative stimulus in the present experiment would have no func- k

-

tional Valué to the subject and as a consequence, - there is a - v

possibility that the subject would not attend to this stimulus

o
-

change.
L ]

In any case, introducing a bar-pressing contingency for food

L}

would provide a means of determining whethei'thq pattern of rein-

~

A

Differential rates of bar-pressing, with.

-
4

relatzvely higher ‘rates associated with the IRI precedlng the”’

&

dellvery of 4 pellets would imply that the sequence “of relnforcers

Operant responding for food then, would be an

index of pattern learning that is.ipdependent of the drinking

had begn learned.

THis was not done in #he present experiment because the

,ﬁ

expectatlon was that 1nter—reinforcement drlnking would be a func- y

§

response.

tion: of the upcoming relnforcer and hence, the relative nuﬁber of -

licks per interval would mndlcate that the pattern had been learned. |

hY w8

' The second interesting findxng‘that less drinking occurred
. - ‘ ; :
following the ingestidn of the 4-pellet food delivery is contrary. ,°

~ .0 L tsoe

a -, , . . .
.- N . -
-
-
.
.. - ' - R
- . - - . _ -
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) . - to observations -made by previous investigators (e.g., Flory, 1971;

-

‘ Bond, 1973; cCouch, 1974). This literature guggests that as the

size of thé reinforcer iggrgases, the amount of post-prandiay’
D , i 4 . ‘
drinking also increases. It is possible that less drinking follow-

Tl - ]
g .

ing ingestion of the larger quantity of food in the present ftudy

»

¢ *

) was pe;ulia? tocthe fixed'order in which the reinforcers, were 1
delivered (1, 1, 4). In orderxr to‘explgre this possibility, a: ;
. sgeond study was gonductéd in‘yhich a simiiar number of i— and 4~ é

pellet reinforceis were delibg;ed per éessiop on an FT-2 minute
achédglé hugltgéy occurred in a random\order rather than in a ' é
‘.}epeating’ééétgrn. If, as in the fi;gtlexperimenth more driﬁkinb {
. ‘ .

is obﬁerved;ﬁﬁlléwing the inéestipn of a single pellet, it would !

‘

suggeét that this finding is a consequence of within-session

manipulation of réinforcer size rather than a finding specific

. ,
ettt S o ol s

of'to thé fixgé ;;ttern‘ané mbreéver, that the‘size of]the'post— e
) pﬁéndialﬂdrink is noéxa fﬁnct;on of Ehe,upcoﬁing reinforcer *;:
; s B i i . . . L
% 3 héc%uée, igit?isAcéfé: thg sizé of the néxt food pre;entationois >§
% not predictahle,’:.\‘i U ( < | - :
¢ r . ) . 17 o . aa L ‘ +

a - -

o) gy e e s




- ‘  EXPERIMENT 1B
In Experiment 1B, the relative probabilities of -1~ and 4-,
pellét reinforcer deliveries were matghéa with those in Experiment
la. all experimentai conditions remai;;d the same exceét that‘[ﬁe .
‘order in whicﬂJl— ah§ 4-pellet food présentations occﬁrred was
’ sémi—randoml The p;rpose of thié e#periment was,to determine if

less drinkzng would follow the 1ngest10n of a 4—pe11et re;nforcer

* METHOD - )

ﬁﬁbjécts

Four experimentally naive male Long Evans hooded iats. weigh- -
ing 375-400 g, wérevused as §§; Each S was individually housed
with water continuously available.Q‘The Ss were reduced to 80% of

their free~feediny weights and were maintained at this weight

o throughout .the course of the expefimeﬁt by portions of Purina Lab

chow given in the home cage to supplement sessional ﬁpod intake.

Apparatus
Same as ineExperiment a.
Y - ; ‘ '
Procedure ,

This procedure was similar to that of Experiment 1A except

- that the presentation of 1- and 4-pe11ets,did not occur in a

3
o ‘

reqular aequence. Instead the marginal prdbabzlxtxes of 1- and

4-pe11et reinforcers were matched with those of the previous

equrimen; such that p'(l-pe;let reinfarce:) = 2/3 and




. 28
Rk * ., . . "
" p (4¥pe11gt reinforcér) = 1/3. The relative frequencies of 1- ~-
and 4-pellet reinforcers on a.given day were“rqrély 2/3 and 1/3, -
ﬁrespectively. _ However, for each S, tpé-mean ielative;fgequencies:
| did approximate the desired probabiliéieg. No atteﬁpt was made
to control the cpnditiénal ﬁ;pba?ilities'as‘this wﬁuld'£ave
resulted in sequenées very sim?lar‘pa the i—l-& patterneé
’ squeﬁqe: |
"FailoQiﬁé‘éﬁiéé“dﬁfé'Bf“maéagineﬁtrainingfmfhe~§§*maxg.gi!gﬁ;

three one-hour sessions on consecutive days with an FI-2 minute

schedule of reinfquemént for food in effect. Thereafter,.all -
sessions were 2.5 hours in léngth, terminating after 75 rejinforcers
" had been delivered. As in Experiment 1A, .the bégimninQ:and end

of the session were signalled by the onset and offset of the

houselight. o S : : ”;
- , . . * - -
Sessional watér intake and licks per post-reinforcement

. interval was recorded daily. In addition, drinking rate (licks per

1

minute) was calculated for every l2-second period throughout each
. i , - . - .
2-minute inter-reinforcement interval. . i
3 * . '
¢ i

]

RESULTS
The mean of the observéd‘relative frequencies of 1- and 4-
pellet reinforcenents for the-last 10 days pf experimentation

. were 0,66 and 0.34, respectively, apptoximating the desired

»
-




» O

\,

marginal probabilities. The means of the sessional water intakes

for. subjedéts R-206 R—207 R~-208, and R-209 wvere 29.4, 43 3, 23. 1

&

- and 31 o milllllters, respectxvely. In general(%seesional drink--
ing was less than that observeq in Experiment lA. S
The mean number of licks following the ingestion of ; singIe
pellet was 151.88; a mean of 38 32 llcks per interval follpwed

J— wwwew~xhemin¢est10n of 4 pellets. The mean number' of 11cks ﬁer post-

-

reinforcément 1nterva1 for each su Ject is presented in Figure 2.
N

followed the ingestion of 4 pellets

/

For all squects, less drinkindg

14

thaﬁ followed ingestion of/a single pellet.-(Two—tailéd t tests
! * / o R -

N revealed this difference to ‘be signif;cant, t (9) = 14.39, 5:56,
) 18.34} and 18.96, for %uejects R®206, R~207, R-268,‘and RrR-209,
" ‘respectively, al1 PUEY .001. n
Differences?in the temporal topography of the drinklng
foliow;nq.ln apd 4-pellet reinforcers were also examined. Each
twofmieute inter-reinforcement interval was divided into fb equal

portions of 12 seconds duration. The number of licks during each

of these,lo portions of the IRI’following the deliv fy of both '

1- and 4~pe11é£ reinforcers was*recorded.' Based npon these data,

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

minute) was_ calculated. This.meaeﬁre differs om the actual

number¢of licks recorded by a constant multzplicative factor.

. ' ; Figure 3 illustrates the rate of drink;.ng during each of the

I*Y - - o0
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€§% , 12-second portions~$f the intervals followiﬁg the ihgestion of 1

b and44 pellets{ m
, - o . .
{ Maximum drinking following the ingestion of a single pellet

- L i

- g,

occurred during the second tehth of the'intervalz _in contrast,

. n K

. ‘ the maximum rate of drinkidg follqwing 1ngestion of 4 pellets was

) displaced occurring during the third tenth of the interval It -

-

L] o

' was observed that regardless of the size~of the Eeinforcer,
0y % -
drinking most’ often .began 1mmediately ‘upon ingestion.. The differ—
' (.
‘ . ence in temporal locus of the mdknmum Yate of drinking after 1

.« and 4 pellets may be attributable to the fact that moré time is -
1 . N . T -7 Id .

“
K

required to ingest 4 pellets, ° . L
8 . . ) ' . s . . ‘L

The shape of'the intra-interval licking distribution does no%
appear to be different when different quantities of food are
delivered. Following the ingestion of both 1 and 4 pellets, the

rate of driﬁking iﬁcreaseS'ﬁhpidly to a maximum, followed by a
: slowcf return to asympéote at zero. For both distributions, ﬁcre
R . : oo oo . '-1 > )
than 90% of total drinking occurred duyring the first half of the

_IRI. The -only major diffef%nce was that for all 12—second periods

« . of the IRI, 1ess drinking “Ebﬁrred succeeding the delivery and,

; S 1ngestibn of. 4-ﬁbllets. XAVY 1: 1*7‘;glt’f’:“ﬂ St

’ <, S o . .
. * A TP y s A
. M ’ oot ) o s y

o nxscussmu " el e e T
t‘l' '&‘ " ~ + R 5 » ‘ . \“ - il
The results of Experiment 13 are consistent with those of ;

v?,'*u




‘é’ .

when food deliveries consisting of either

o

~

the previous experiment.

1 or 4 pellets occur intermittently in a random order, less drink~

4

ing follows the ingestion of the larger reinforcer. Since the

magnitg%e of the reinforcer to be delivered was unpredidtable, the

bl

results of this expeﬁimeﬁt confirm that the amount'of food just

‘ingested is the cruéial determinant of. the size of the:post-
prandial drink, de-emphasizing the:amount of food expected'uPonl

the next scheduled reinforcement.

The time course of drinking within the IRI is not unlike that

- e ] °

observed by p;eviouﬁ investigators. (e.g., Schaeffer and Salzberg,

a

1973).,,Mo;eover, the temporal topography of pogt—pfandial

drinking appears to be independent of the quantity of food"
delivered; following ingestion, there is profuse drihking which is

confined to the initial portion of the iRI, terminating well before

-

&

the interval has elapsed. : R .

~

ot

P




GENERAL DISCUSSION -~ . Coe

t

Previous investigators (Flory, 1971; Bond, 1973; Coucﬁ, 1974)

found that when the number of pellets per food delivery is varjed-’

between sessions, a positive linear function relates the quantity

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

q .

generality of this positive relationship is questioned by the
present fi%’&ing t'hat'the ingestion of‘ four-pellets is followed by .

less drinking than the ingestion of a single pellet. The reason

'for this‘discrepanpy'may lie in the fact that in the earlier
[ .

experiﬁénts'the quantity of fpod delivered upon each scheduled

reinforcement increased between sessions, while in both of. the

-

present experiments the magnitiude of the food deliveriés‘was

varied within-each session. It is possible that experience with -

4 ~

both 1- and 4-pellet food presenéationa within each session may

‘affeck the motivation to drink foilowing the ingestion of large

and 11 quantities of food differently -than when a fixed amount

T of food is delivered _upon each scheduled reinforcement. A‘paxa—

’

metric sthdy, varying ﬁoth the amount of food delivered and the

relative probability, remains to be done.f_

The prediction from the frustration hypothesis to be tested

‘ was that greater drinking would be observed during “the IRI

pred#ding the‘larger.gxpécted food delivery than during the IRI
n\\ ¥ - .

N Y ': ) ‘ B . .
preceﬁing/the smaller expected food delivery. The Yesults of .
) \ .. ‘ , By 'l , . )

\
N .
\ Lo >
A . -
LI S N P N A
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adjunctive drinking. In this experiment, the size of the upcoming

éIRIs fbllbwiﬂg 14'and 4-pellet food deliveries is thusﬂat;ribth

35

¢ e

Experiment‘lA failed to confirm this prediction; thus they:seéh,

to .invalidate the frustration hypothesis. However, this experi-

o ] . - . oy e
ment”’was predicated on the assumption that the.rats had learned

-

the order in which 1~ and 4-pellet foéd préseqﬁatipns were to

_occur. ‘But it may be that the rats failed to l;@fn the pattern

(1, 1, 4) so that ﬁhe'éxperiment may not have ﬁiovide& a critical
test of the hypothesis. However, it is important to note that

the results of'Expériment 1B show that the quantity of food to be |
delivered next is not ‘an important determinant of the éﬁouhtaof

4

_ i

food presentation was varied in a semi-random order -so that it g
' . -~ e ' - )

could not be' predicted; nevertheless,. the rats drank less follow-

ing the ingestion of the‘la;ger food, presentation as did the rats ‘

» L] :

in Experiment 1A. The observed differential drinking during the

Fr-Y
‘able to the magnitude of the just ingested reinforcer.— The

Ed
»

frustration hypéthesis as proposed, thergfore,:mustﬁbe rejected
for its pasic assumptiqn that the ampunt[ﬂgynk.is'a function of

. . - . e

thg(ugcomiﬁg reinforcement is untenable, . B

<

‘U4 i» -u-r " s ) ; [} : : -
what, therf, \is the basis of polydjpsic drinking? Observa- - .

tions made by severalﬂinveétigatoré (elgil Terrace, 1971; Staddon

and simmelhag, 1971; Killeeh, 1975) make plausible the suggestion

-

that, in a qarietyaof experimental situations, two distinct
L - ‘,,J"l" /'de_ ot ’ .




"interim” activities (staddon and Simmelhag, 1971}, are&topograph~
-ically different_from responses that occux‘yhen reinforcement is

- inminent. The latter class of behaviors is knoﬁn-aq "terminal®

P . , o
.

36

classes of behavior may be observed. Responses which are
. ' . : ,
observed to occur ‘when ;einfofcement is remote in time, called

[N

responses. Whgp‘the probability of - inforceme;t is ne&f—zero,
the prﬁbability of termin&l re;pénd{ng ig"reduced, whereas the
probabiiity of iﬁterim responding is maximal. .The converse is
true when reiﬁforcement is imminent. At any given point iﬂ time,

then, whether interim or terminal responding occurs is a function

of the relative time remaining until the next scheduled reinforce-

ment.

Ta

Adjunctive drinking may be,considered an exgmple of interim

responding.: During schedules of intermittent reinforcement for
’ - v

v . N L
food, while drinking is occurring, terminal responding to stimuli

associétediwi;h food delivery is not observed. When a bar-

i = =
< -

S . . .
pressing contingency for food is in effect, drinking may result in
N 4

pdétbon}ng the resumption of bar-pressiné after reinforcement to

the latter portion of the ‘IR (see Segal and Bandt, 1966). ‘
« , B é
Similarly, during response-independent schedules, orientation f

towards the food magazine and other responses in preparation for

x <

food presentaticn’ﬁay'be delayed. In all these cases, responding

-

related to food delivery is not:obée:ved until a time when the

v P 1 2

IS .
@ ¢ ' -
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. probabilify of reinforcement is'greater than ét is immediately
following the dgl’i.;very of food. This observation should not* be
construed as fortuitous~-rather a functional bgsis for this
pattern of reaponding should be sought. ‘There'musi be some basis
for the differences-in the rat{é behavior when reinforcement is
r;mote in time and the behavior observed ‘when réinforcemeét is .
imminent. The Spatlo—temporal relatxoﬁhhlp Q;tween varlous stimuli
) 1n the experlmental chamber and the dellvery of the reinforcing
stimulus as weIl as the temporal contlngeﬂcles in efﬁect are
- undoubtedly important. The generalsschema of behavior study
p}oposed.by Bindra (1974, 1976) prov1des4a framework:within which
these‘factors may be incorporated. ) ;
After repeated’trainipg sessions in a conditioning‘chamber,
particular situational stimuli, initiallf neuéfal, hay acquire
‘conditionéd iﬂcentige values dépending_ﬁﬁon‘£heir spatial and

a

temporal relationships to the'uncgnditiéned reinforcer (Bindra,

o~

1974;“1976).p Varipus features of the exﬁerimental chamber may
result in gradlents of incentive value defined by stimuli diffex-.
s _1ng in.valence; he valence of-any particular stimulus may be

v . -
f positive or negative relatxvé”to other stimuli in the conditionlng

phamber, .These relative valences need not be constant throyghout

‘l'- " the session and prdbahly fluctuate according to the temporal

o

contingencies in effeet at a given mament For examplg,wwhen,l




e

R

o |

|

-
1

reinforcement is likely, the momentary conditioned incentive .

value of food-associated stimuli may be‘rélatively greater than

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

pfobahiﬂity of reinforcement is near-zero, these same food-

-

associated stimuli may have a r@&atively lower valence than
stimuli more distant from the site of food delivery, or dt’least,
food~associated stimuli at this time may, be less positive ‘than

immediately preceding reinforcement. fThe behavior of the subjects
. ) . J

at any given point in time is, therefore, postulated to be the -

product of the momentary conditioned incentivé value of particular
. .o - /
environmental stimuli as determined by the temporal contingency
in effect. - 4 -
' A i
This framework may be applied to'adjunctive drinking as

-

‘follows. At any given time during the IRI, the subject will xe—
spond to the conditioned xncentive stimulus w1th the h;ghest

valence atv;hat moment. Follow1ng the delivery and 1ngestlon of

N

a reinforcer, food-associated stimuli are relatively 16w in

C L -
valence, because of the temporal remoteness 6f the next food -

. - ' - )
delivery. ‘ Activity is therefore directed towards other 4itua-

tional stimull Which at this time have a greater valence. If

- '

"~ water is available, drinking typically occurs, presumably due to

the. high valence of water at this time. As time elapses since ’

thp,preceding reinforcement, food-associated stimuli become

* - - v
- . . -

- ) . [ -
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i relatively more positive; the subject now attends to these
N , ]

"stimuli (that is, terminal responding is observed) and drinking
N . . -

ceases.” In other wozrds, reeponding is a1l0cated according to

the momentary conditioned 1ncent1ve value of partlcular smtua—

T

N 4

tional’ stimuli. - - , ‘ .

In order to account for the present results that less
h :

‘ drinking follows the ipgestioﬁ,pf 4 pellets'when both 1~ and 4-
pellet food presentatzons éccur within a single experimental

_session, one would have to assﬁme that the relative decrease in

1

the conditioned 1ncentive.value of food-associated stimuli
. following relnforcement is lesa when that -food delivery consists

of 4 pellets. ¥ ) R ‘ -—

- ‘ -

Schedules of intermittent relnforcement whlch result in-

adiunctive behaviors ere not.unlike standard discrimination

- ) - 4
tasks in that there is a well-defined, predictable period during

which reinforcement is unavailable. In discrimination tasks, P o

the onset ‘of some exteroceptive stimulus (e,g., light or tone)

signifies the start of the S- perzod and for the duration of

that stimulus reinfo;cement is .unavailable. /ﬁurinb interval,
schedules.of reinforcement, the period of non-reinforcement may’
‘ 8

be less dzscriminable, followlng the delivery of a reinforclng

stimulus, there is an unsignalled period ‘during which further

43

reinforcement is 1mprcb§ble.
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Upon the onset of é— in discrimination taéksu, " wing~£flapping

ro. o

in pigeons has been observed (Terrace, 1971). The patterning of

3 [

this responding has yet to be examined in any systematic,
7 i ' -

detailed manner. However, a comparison of this behavio;f/gé
. . . ) - o

o - ) Nt
well as other behaviors which occur during periocds of non- -

reinforcement in a variety of expe‘rime,“ntal/ paradigms, is war-

.

o . -
., ranted. It would be intéresting then to,see how the account of
' 1/ . —' - 4 2
adjunctive drinking /inft/erms of the conditioned incentive value
- e :
. ) /
. of particula;/s{tuational stimuli applies” to adjunctive behaviors
i - g , . A
A / ’
other than gchédule-induced polydipsia. , , S
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