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ABSTRACT

Effects of Noncontingently Intruded Light and Shock

on Fixad Interval Reasponding

by
Ramesh Shah

Adviser: [r. Brett Cole

Light (SN) and Shock (S-h, wers noncontingently intruded on respond-
ing maintalined on a fixed interval acheduls of positive reinforcement

(SR). Starting from the placement near the end of the fixed interval

N

cycle, the teamporal placements of 5 and S-R were systematically but

independently shifted acroas different locations within the fixed interval,
for each of the 12 subjescts. These 12 subjects were divided into four
groupa of three sach. Thess groups differsd from =ach other only with

respact to the varlable of S-R Probtmability. During later phases of the

sexperiment, only one stimulus at a time (first s alone and then s7H

alone) was intruded at the same temporal placements as thoses used pre=
viously.
Some of the principal findings were: a) The temporal relationship

betwesn SN and SR pPlayed a more critical role in producing changes in

baseline behavior than that betwesn SHand S-B or that betwesn S-R and

SR. b) When SN occupied the terminal segment of the fixed interval,

s-H probablility of 1.00 facilitated reaponding during SN tut E‘>"R FTrOo-

bability of lesa than 1.00 suppressed responding during ¥, c} Following

the remcval of S“R completely and presenting SN alone, affects on the

responding during S' extinguished faster for the group with the S 1

probability of 1.0C than the same for the groups with intermediate ’:‘>-H

probability.
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operant behavior, differences not only of degrse but aven on occasion
¢f direction,

Rescorla (1967) belisves that contingsncy rather than contizuity
is the c¢ruclal variable in Pavlovian conditioning. The term ‘contingency’
refers to the relative probability of U3 occurrence givan the prior occcur-
rence or nonoccurrence of CS. Thus according to Reacorla thie proper
control group for assessing the degree of Pavlovian conditlioning is not
a group which involves explicltly nonpaired presentation of CS and US
(since this is also a kind of contingency - a negative contingency) but
a "truly randoa™ contrcl condition in which CS and U3 oeccur randomly,
thus allowing for their chance pairing on some occasions. Rescorla (1968)
found that equal probability of shock {U3) in the presence and absence of
tone (CS) produced no conditioned suppresaion whils the same protability
of US given only durinz CS produced substantial conditioning. Also, when
four different probabilities of US in the presence and abaence of (S were
explored, amount of conditioning was higher the greater the probability
of US durlng CS and was lower the greater the probability of
US in the absence of €S, Rescorla interpretes theas data to aupport his
theory that the btasic dimension of Pavlovian conditioning ia the CS-US
contingency rather than CS=U3 pairing. A finding contrary to Hescorla's
contingency theory has been reported by Kremer & Kamin (1571). In their
study, a 'truly random' control procedure was found to produce reliable
suppresalon to CS during teating, Further, the degree ¢f conditioned
auppression was found to te related to the average C3S~U5 interval despite
the absence of any centingency.

Kamin (1968, 1969, performed an sxtensive zeries c¢f studies aimed
at aralysing the affects of palring two C3 with ore US in a CER paradigm.

Cne of hias findings was that prior training with one CS partially
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or completely 'blocks' conditioning of a new CS presentad jointly with

ths old CS. Redundancy or nen-informativeness of the newly added CS was
found to be the crucial determinant of this blocking phenomenon. Xamin

also found that when a compound (5 is paired with a US without prior
training with either element of compound, the stronger or more ‘salient'’
element of the compound preventa the weaker alement f{rom being conditinned =
the phenomenon of ‘'overshadowing'.

Ahile valuable information has been gained from these studles,
the precccupation with linking the finding of conditicned suppression
to the concept of ‘anxiety® has put certain paradigmatic constraints
upon the atudies in the field, eo.g., in most of the CER atudles CS always
precedes US. The extension of the paradigm to the reversed crder of T3
and U3 might produce results of lnterest. Among the few studias using
backward conditioning procedure in the CEZR paradigm, Xamin (1%€3; did
not find svidence of conditioned suppression when bhackward conditioning
procedure was used. Heth & Reascorla (1973) on the other hand found that
CS acquired properties of conditioned punisher following its pairing
with US in a reverse order.

In the previoualy described study by Farmer & 3choenfeld (1566),
light alone was intruded upon the fixed interval baseline and responding
was found to be surpressed during the light at all intermediate temporal
placementa. Some studies have used peositively reinforcing stimuli (food,
watey, train stiaulation) as US and have found suppresaion of responding
during CS (Azrin & Hake, 1969). One would hesitats to view thease effects
in terms of ‘anxiety’'. The important issue to be raised is that of
determining the neceasary and aufficlient conditions for the conditioned

suprression (or any other) offect under the extended CER paradigm.
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the btasmelins rates only as transient phenomena. Davis, Malmott & Hurwitz
(1976) found that thers were significant and long-lasting suppressant
effscts of CS~US pairings on ths overall baselins ratea themselves in
two of the three experimental conditions atudied by them. A nunber of
other atudies have also reported similar suppression of overall btaselins
rates along with CS rates (Blackman, 19682iGottwald, 1967; Crme=-Johnson
& Yarczower, 1974; Geller, 1963; Scobis, 1972). The results of any CER
study should be analysed in terms of both of these posslible influences,
namely, the effect on the rate of responding during CS and that on the
overall taseline rate. A glven manipulation may succeed in producing
only one or the other effect, instead of both.

The deaign of the rreaent experiment is an attempt not only to
go beyond the limitations of the traditional CER paradigm, tut also to
contribute to finding the naceasary and sufficient conditions for
suppression or facilitation under the CER paradigm. The baseline
reaponding 1s maintained with a fixed interval schedule of responsa-
contingent ‘positive’ reinforcement (food), Two stimuli are noncontingently
intruded upon the baseline behavior. (ns of thess stimull (light) ia
of an intially neutral nature, i.e., having no effect on behavior upon
its initial presentation. The other stimulus (electric shock) has a
disruptive effect on bshavior upon its initial presentation. Thase
two intruded stimull are traditionally referred to aa CS and US tut in

thes present study they are labelled as SN and S-R

respactively. Ths
three manipulated variables are: 1) The temporal location of SV with-
in the baseline fixed interval. 2) The temporal locatlon of S-R within
the beseline fixed interval. 3) Probability of ST,

The novel featurs is that the traditionally locked rslationshio
of CC (SN) and US (S-H} is remcved and the temporal placements of both

of thase satimuii are systematically, but independently, varisd., It
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should be noted that the present study's focus on contiguity (temporal
relationships) is in contrast with Rescorla‘'s emphasis on the dimension
of contingency, i.,s., the probability of US given the prior occcurrence of
CS in comparison to the probability of US given the prlor nonoccurrence
of CS.,

The following are some of the gquestions raised in the presant
atudy. Under the CER paradigm, out of three possible temporal relation-
shipa, namely, that between SN and SR. that betwsen SH and S-R and
that betwsen S'—R and SR, which ones axart a critical influence on the
pattern of fixed interval responding? Wwhat is the functional relation-

R

ship betwaen g probability and the degree of conditioned suppreasion

(or facilitation)? How does the extinction course of conditioned

suppression of facilitation under S_R pProtability of 1.00 compare with

it

that under S probability of less than 1.00?7
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S»ETHOD

subjects

Twelve female white Carneau pigeons, ; vears old at tie start
of the experiment, were housed in their individual home cafes. Lach
bird was ;iiven free access to food grain and weighed every dav until the
ramyie of variatiorn in it8 wei,-nt over five consecutive da-s did not exceed
15 psrams. ‘e median of tiese five wel..:ts was accepted as each oird's
free feediry: wei;sat. The subjects were then iven % zrams ol food per dav
mntil their wei;:nta decreased to 0. of the free teedi:yr level., Irom tien
o they were fed approximatel. 1Y rams dail:- unti:l tie Le .rniry; of the
experiment, in order to stablize their weigiuis at e ) level, 7The
subiects were weii.ed prior to and at tie end of eac. experimental sessioun.
irain supplements were provided followins eac.. session Lo aaintair tieair
wei. it at the () level.
Hpparatus

Tne experimental space was a three-ker lehi;l. Yalle: Llectronics
pLoeor. chapber Liodel (o. 1519/, fmlr the center ke was used as the response
ke under this experimiorni. A pinimum rorce of 2% ;rams cperated the ker,
+“hite noige was continuousl, present dur.r,; all sess.ior8 to wAsSk extraneous
sounde. The houseli;nt was on at all times duriry- tie sessionB. :i.xperie
mentel conditione were progsrammed b i electronies (Uisi~dit; logie
modules, precision clock, probability ;enerator and (rason Jtadler shock
~enerator. Jata were recorded o Jodecu counters and a Gerbrands cumulative
recorder.
Irocedure

fifter training; eacn bird to approac: the food hopper from anr location
1n the experimental chamber at t.e sound ol tae !opper, tl.e ke peckiny

response was shaped, e reinforcement () was initisll: 3 secornds' and
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finally 4 Beconds' access to mixed ;rain. To strenstien the key pecking
response, eaci bird was put on a re;ular reinforcement sciiedule until one
nmindred reinforcers had bheern delivered. /(fter & few seasions of I 1%

sec, and .'I 3., sec,, tiie su:i 'ects were exposed to t.e baseline reinforcement

schiedule of I 0 sec. with t sec. limited nold at the besinnirg of eac:.

L0 sec, interval. otarting wit the first baselire session, all experi-
mental sess.ons had a constant duration of 30 minules or tiiirt: ~0 sec,
cvcles, excludin, the reinforcement times. The responses occurrirny durin:
re.nfrecement presentation ..ad no progsranmed effect, Thirty dail: baseline
sessi0n8 were Tun ior eac.: bird., After about hall ol tie baseline sessions,
sirds 5 and . . were temporarily put back on re-ular reinforcement schedule
and I ) sec., in order to increase their ver- low respurse rate, To
ensure aderate respanse rates, reinf{orceanent duration was 1ncreased {ron

3 to 4 seconds for tie rest of the experiment, for all birds,

The Tfocd reinforcement sciiedule that prevailed for ti.e bhaseline
sessione continued to be 1n effect 'uor ti.e ensui:; experinental manipula-
tious, e basic manlpulations i tei experiment consisied ol iontruadin,,
two noncontins et stimili at s stenaticall s and lndependenti s varrirn,: tem-
poral leocations witi.i: eact. ') sec, crcle. he two stinuli were L) a f Eec,
wirle 11 .1 (LN) ve.ind the response ke a:d g} w11 electrice slock (J_:} of
¢ mhy. 1utensit and 25 msee, duration. 11 s..ocks were delivered tiirotn
two silver ciain electirodes tied around t.e wi:, -8 o, tue subjects. The
{eat .ero rom nnder thieir wings were pluriked to mllow tie clain electrodes
Lo cone 1o contact with the skin, Hefore ever. segssion an electirode jelly
{(i.xG sol) vas rutued into the exposed skin under each wins to clear tae

dirt and thereb facilitate clean contact. A retractable cord comnected

tuo tlh.e Bi.ock enerator, via a switci., entered t.e experimental chamber



10
throw its ceilin,.

Two alligator clips attached to the cord's otier
end were cowlected to thie silver chains tied around tue wings of the
sutject at the start of eac: session,

Tre retractable cord allowed tlie
subject {ree meovement in the Lox witiiout enr entanslement with the cord.
.ollowin,- t.e vaseline sessions,

4 y;roups of 3

the 8sub ects were divided into
2 eac ., rowhl. equated for their overall resporiSe rates.
2irds 1, 2, Aard 3 belony,red to jcroup 1 4,
Ty . 4 and

Yy nnd . to croup 2
Y to gronp 3; and 10, 11, and 12 to :Toup 4. Ghock
proobabilit - wes the onl. parameter varied across toe roups, tue prota-
values bei:n 1.00,

hy .29,

vilit

ard .12 regpectivel  for ..roups 1, 2,
%, and 4.

Loe Bo.epptic dia ran presented o

PR
M

i firmure 1 prov.des s gulex
summar - oi all p.ases of the present experireit,

":e detailed descrip-
ti1ons ol all erperimental phases are provided 131 "mbles 1, 2 and 3.
able 1 descrives the nature and sequence ol all

witiirn-/ Toup mAanipulations
carried out under part A of tne experiment. [ne exXperimental cteps of
part : wric.. aimed at measurin; the efl'ects of intrudin.

stiock alone upon
the fixed interval respondin - are deseribed in ‘mule 2.

the experiment onl:y Lird '3 and

In this part of

4 were uged, witl: treir respective snock
protabilities of 1.00 and .9, lart . o. tue experiment, described irn
Talble 3, also used virds

3 and 4 and determined 1 tie

shocks (at the
intensit: and durmtion used in ti.is experiment) could substantiall: suppress

tr.e rate ol key peckin;; when contimyentl- delivered upo:n ever;” response,

i

"1e reported data and calculations are tased on tlie last 3 gessiong I{rom
eacl. phase in part A and last 2 sessions from each phase in part U and
part O,
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RESULTS

Part 4

Pigure 2 shows the effect of ™1 placement on responding in 3V
and ncn-sN portions of the 60~sec. fixed interval. lMost of the functions
are found to be flat (parallel to the atscissa) which means that mani-
pulating S_R Placement did not have a differential effect on elither SN
responding or non-SN responding. This nondifferential effect was cor—
sistent acrcsa different SN placements a3 well aa acrosa different
probabilities of S-H. An exception to thiz dominant trend was that
when SH appeared in the last 6 ssconds of the fixed interval, noving

S-R away from the end of the fixed interval resulted in a moderate

R

-

incrament in :N responding for the group with s probability = 1.00.
The baseline rates of responding in the corresponding portions of
the fixed interval for the respective groups ars plctted at the extromas
left in each panel (rair of axes). Conparisons of 5N responding or
non-SN responding with the corresponding taseline rates allow the
following statements;
a) When SN was intruded in the last 6 seconds of the interval SN rasponding
was facilitated for the group with S-R rrotabllity = 1.00, it was almost
complstely suppressed for the groups with intarmediate S-H probability
(.50 and .25), and it was partially suppressed for the groupr with the
lowest S-R probability (.12). At all other SN Placements, SN responding
waa reduced to near zero lsvel for all S-B protablility groups.

- h)
b} For all 3 R protability sroups, when 3% appesred during %=35,7G

sec. nt:ur't-f;”I reapording was reduced near zero levael, while at nther 3
placements non-:‘,N reaponding was sither maintained at the correszponding

taaaline level or w“as reduced bvelow i%t. The individual functions fcr
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figure 2

N

Response rates in Sn and nen=-S° portion of the fixed interval as

a function of S-R placement. The .our left hand panels (pairs of

asces) represent effects on s¥ res,..uding and the four right hand

panels repreaent effecta on non-sN responding. sN panel ia conmtant

in a given panel but varies as one moves vertically from panel to

panel., The four functions in each panel represent the four groups

of subjects differing with respact to S-R probability. The resvonse
rates in the corrasponding portions of the preceding baselines are plotted
at the extreme left in sach panel, with the data points A, B, C and D
representing the four groups with S © probability of 1.00, .50, .25

and .12 respectively. All response rates are based on averaging over

50 cycles (comprising the laat three sessions at each experimental point).

The response rates of the three subjects iIn each group are combined in

order to derlve group averages.
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all subjects showing the distribution of responding in the fixed
interval under tho experimental phases 1 to 20 (refer to Table 1
in Method section) have been described in a set of 12 figures placed
in Appendix A. Since S“R Placement waa found to show no diffesrential
sffect on reaponding in any portion of the fixed interval all data
have been averaged over the four S'-H Placements in the subsequent
analysis of the results pertaining to Part A of the experinent.

The differential effect of S-R probabllity on SN responding under
thes experimental condition of SN: 4~56.99 sec, described in statement
‘a' above 18 shown separately in figure 3. For compariscn the relative
ratea of non-SN responding are also plotted in figure 3. The function
relating SN responding {when SN occuples the last 6 seconds of the
interval) with 5 R probability is nonmonotonic (J-shaped). At very
low S"R probability SN responding is moderately suppreased, at inter~
mediate S ° protabilities it is almost totally suppressed while at

- N

s " probability of 1.00 §° responding is facilitated. By contrast, the

relative rates of responding in the non-sN portions of the fixed in-

terval were unaffected by the varlation in S-R

N

pProbability.

Figure 4 shows the sffect of S placement on SN responding and non-

SH responding for the four groups with different probabilities of s-n.

Since the response rates during the baselines preceding each SN place=
ment were not identical, relative instead of absolute rates are plotted

on the ordinate. At the SN placement in the last 6 aeconds of the fixed
=R

~

interval, bN responding was a differential function of S probability

{(also sea Figure 3). As the SN Placement was moved away from the

N

terminal 6 ssconds of the fixed interval, =" responding dropred to a

N

very low laval at each SN placement for all groups. Non=S" responding

on the other hand dropped to a very low level, for all groups when SN



flgure 3

N

53 resaponding and non-sN responding as functions of S-R

prob=-
ablility under the condition of SN placement: SH=53.99 sec. All

rasponse rates ars averaged over the four S-R Placements and over the

three subjects of each S-R

probability group. The response rates are
plotted as relative rates (percents of response rates in the corresponding

portion of the fixed interval in the preceding baseline).
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figure 4

N

3% responding and non-SN

responding as functions of SN rlacement
With 5“H probability as a parameter. All response rates are averaged
over the four S-H placements (at each SH placement) and over the three

subjects of each S-R

probablility group. The response rates are plotted
as relative rates (percents of response rates in the corresponding

portions of the fixed interval in the preceding baselines).
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was intruded in the terminal segment of the fixed interval but at the
other three SN placements {(away from the terminal segment of the fixed

interval) non~s¥

responding rose to a level close to that under base-
line for three out of four groups while for thes group with smB prob-
ability =.25 non-sN responding remained well below baseline through
all SN Placements.

Change in the overall rates of responding as a result of intruding

N R

s" and S on the baseline behavior is shown in Figure 5, All data are
averaged over all S-R Placements since S-H placement waa found not to
produce any differential effects (see Flgure 2). In order to taks into
account the differences in the preceding baseline rates, overall rates
are expressed in relative form (mean percent baseline) on the ordinate,
For all S“H Probability groups overs 'l rates dropped to & lavel far
below that under teseline when S" was placed in the terminal 6 seconds
of the 6§0-sec., cycle. Tollowing the movement of s¥ away from the end
of the fixed interval, overall rates increassed but never surpassed thoss
prevailing under baseline. When different S probability groups are
compared with one another, the only trend seema to be that as a result

N and S“R intrusion, overall rates remained lowest in ths group

-R

of §
with S & probability =.25.

The effocts of removing S-R and intruding SN alona at various temporal
placements are deacribed in figure 6. The four left hand pansels in
figure 4 compare SN responding under S-R resent condition with that

under S-R absent condition. The four right hand panels compare S-H

R absent conditions with respesct to non-SH responding.

present and 3"
figurs 6 shows a moderate rise in non-SN responding following the resmoval
of S”B. Except when SN appeared during the last & seconds of the fixed

interval, removal of shock seens t0 have produced a =zimilar rise in the
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Flgure 5

Cverall response rates as a function of st placement (averagad
over the four '.:“.-H placements ). At each SN placement, the overall

response rates are avaraged over all S-R

nlacements and over the
three subjects of each S-R Probability group. The ratos are plotted
as Telative rates (percents of overall rates in the preceding base-

lines).
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Mgure 6

R on SN responding and non-JN

Effects of tha removal of 3
respording at each sV placement and for the four 3-H rrotability
groups. The response rates, averaged over the four S-R placements
and over the three subjects of each grcup are plotted as relative

rates (percents of bazeline rates in the corresponding rortions of

the fixed interval in the preceding baselines).
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level of 5" responding but the relative aaount of increase in st
responding was less than that in non-sN responding. Wwhen SN alone
was intruded in the last 6 seconds of the 60-sec, interval, facilitation

N

of responding in S\ in the group with S © probability = 1.00 returned

to baseline value. However, there was no change in the level of SN

responding shown by the intermediate S-R

probability (.50 and .25)
groupa. Flnally, in the group with S-R rooatility = .12 the moderate
suppression of SN responding initially increased and then decreased

a

when additional sessions wers run with S alone (s™ absent). For

intermediate S-R probability groups, suppression of responding in BN

(SN Placement: #+59,99) was maintained even after 'S-H absent' con-
dition was repeated but the level of non-SN reaponding was railsed from

its near zero leavel. This finding shows that SN responding and non=

SN responding differed with reapect to the time course for the recovery
from the effectz of S-R. The affects of S-R removal on different portiona
of the fixed interval were not always unidirsctional. For the S ° prob-

ability =1.00 group. When S" was intruded, without s R

, during the

last S seconds of the fixed interval, 5N responding was reduced while

non-SN responding was increased during additional zeasicns with SN alone.
Individual functions for all subjecta comparing the temporal

distritbution of reaponding within the fixed interval under S-R TTesent

conditions with that under S"FI absent conditions are placed in Appendix

B.

Part 3
Magures 7 and 7 show the effects of intruding 5™ alone {#ithout

SN) upon the fixed interval rssponding. Crly birds #3 and A were used

in this part of the experiment, wiih the respective S-R rrobablilitie=

of 1.00 and .50, The four panels in each figure rspresent the Four



36

rerdomance 0. susfect 3 under il.e cordition oo LutTudirnc

C 7 -<lone. In eac: panel, the solid rusnction represernis thie performance

uwnder tne gondition of I Lntrustion (t;e 2i1led +4r:zan-le under b e

acseisgce ind.oeatis, e ouset tine of O Y aad ke dac.oed Tumotion

H

represgent’ wie nerlorcance ulder the priece 1o uasel e, e data
2015t5 in 2all Dumetions are tie restonse Imtes i sugee3sive
.. . ¢ . .

slng, averaed o ) eveles (couprisin e lafit 2 secsiors at

eac.. experimernial point;.

‘



30|
20|
LO
o]
o]
0

049

1/10 OF CYCLE

BIRD NO. 3

|/;o OF CYCLE



Ferformance ol ainject

377 alore. I each: panel, tae

Jormance under t.e condition
ruder wie a.siessa “ndocatiiocs
Setion e
e data points 1noall Slicta

5 sec, Lins, averm.ed Jover -uJ

a* eacn experimerntal Dolut).

A4 under Hoe condition of

x> solid Dionesion
Wi 0 LatTusLor

1@ OnSel

renresents t..e per_ormacsce wwider tie nrecedinc

Cns are t.e resnonse raies

38



1/10 OF CYCLE

. A8
o
Z
O
o
e8]
w
-
O
-~
o
w
a
o
o) o) ._.U.ﬂ o o oF
™ o~ - ™ o™~ -_
“« 35,75$3°N0dS Y



40

R Was intruded. For comparison, the

temporal leccations at which 5
preceding baseline function has also bteen plotted in sach panel.

Bird #3 (5" probability:s 1.00) exhibited the following effects
of intruding S-H alone upon the fixed interval responding.
1. s"® intrusion at the end of ths interval facilitated the rate of
responding in the last bin of the interval, and thisz effect was maintained
even after S“B location was shifted to the middle and earlier portions
of the interval.
2. Shifting S-H placement to the middle ard earlier portion of the in-
terval lowered the rate of responding in the middle portion of the in
terval (ranging from about the fourth to the eighth bin).

Bird #4 (S-R protability: .50) exhibited the following effects of
intruding S-R alone upon the fixed interval responding:
1. S-H intrusion at the end of the lnterval prccduced a slight suprression
of responding in the last three bins of the interval.
2. Shifting S-R Placement to the middle and earlier portion of the in-
terval increased the degree of suppression in the last three bins of
the interval. Also, at 37 placement of 48 sec. the suprression effect
3pread to last five bins while at S-R placenent of 18 sec. 1t zpread to
last four bins of the interval. Thus, probability of S-H was dizcovered
to be an important parameter in determining the influence of intruding
S-H alone upon the fixed interval responding, S-H probabllity of 1.00
producing facilltation of responding toward the end of the interval
while S-H probability of .50 producing suppression of recponding tovard

the and of the interval,

Part ¢

AMgomre 9 ahows how the firxed interval reaponding was affected when



the (heretofore noncontingent) s-H was delivered contingently upon
each rasponse. Again only birds #3 and #4 were used in this pcrtion
of the experiment, The left hand panel in figure § rerresents bird
#3 and the right hand panel represents bird #4. 1In sach cass the
preceding and the following baseline functions are also plotted for
the sake of compariscon. Examination of figure 9 clearly indicates
that for beth birds, *punishment’ suppressed the rate of responding
throughout the interval and that when 'punishment' was discontinued,

the response rates of both birds showed recovery.

L1
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DISCUSSICN

One of the main findings of the present experiment was that the

N

temporal relationshlp between 3 and SR was fourd to have gzreater

effectz on baseline behavior than either the temporal relationship

betwasn SN and SwR or that between S“H

and st (see Figure 2 and 4).
Notwithatanding the current demonstration of its importance the temporal
relationship of SN to SH i3 often irregular or unspecified in much of
the CIR literature. DPerhaps one reason for the lack of specification
of this varlable lies in the direction taken by ths early investigzators
such as Kamin and his associates (Kamin, 1961; Annau & Xamin, 19€1;
Kamin & Schaub, 1963) who considered CER paradigm as a sensitive tool

in understanding the classlcal conditioning principles and therefore
concentrated on manipulating the temporal relation of the C3 and US.

One of the implicatlons for future research using CER paradigm is the
desirabllity of using a fixed interval schedule of Yaseline reinforce=
ment, inatead of the varliable interval scheduls in order to facilitate
experimental contrcl over the temporal relationships of the intruded
stimuli with the baseline reinforcer. If one thinks of using different
values of SN Placement for different fixed interval cycles, what emerges
is the distribution of SN placements as a parameter. It 1s auggested
that a systematic manipulation of this parameter (with specifiable and
reclaimable values of S" placements in different fixed interval cycles)
has a potential of integrating some of the conflicting findings reported
in the CiR literature, for =xamrle, condltioned facilitation versua
conditioned suppression (see page 11 of Introduction for illuatrative
studies ),

b

The fact that SN placement. produced differential effects while 3-

placement did not has similarities with the overshadowing phenomenon



found in Kamin’s (1969) studies in which when a compound CS was
paired with a US the stronger or more 'zalient' selsment of the
compound prevented the weaker eslement from being conditlioned. 1In
the present experiment the so called C3 (SN) seens to have an over—
shadowing affect upon the 3o called US (S-H) itself in certain respects.
It should be noted, howsver, that the pressnce or absence of an over—
shadowing (or any other) effect is a function of the physical para-
meters of the stimull involved. Therefore the primary importance should
be given to a detailed exploration of thess paramsters rather than to
the phenomena encountered in a portion of the exploration.

The umusually ashort 3R duration (25 milliseconds) enmployed in
this experiment may be responsible for the fact that S ° placement did
not rroduce differential effects on behavior. Snapper, Kadden, Shimoff

& Schoenfeld (1975) intruded a l5-sec. long S H

upon a fixed interval
baseline, and the manipulation of S"H placement through different
segnents of the fixed interval was found to produce differential effects
on the baseline behavior. Thus S-R duration and S-'H intenaity are suggested
as other paranelters useful in bLridging the gap between the discrepant
findings of the CER llterature.

Another important finding of the present experiment was that the
S-R provabllity variable interacted with SN placement with respect to

N

ita effacts on sN responding. At placements away from the terminal

segnent of the fixed interval the S‘H probavility variabls did not pro-

L

duce any diffsrential effect on s responding, i.e., 3" responding was
equally suppressed for all S-H probabllity groups, an effect quite
similar to that obtained by Farmer & Schoenfild (1966) who intruded S°

alone at different temporal placements in a fized interval., When SJ



was intruded in the last 6 seconds of the fixed interval changa in

responding during sV was a nonmonotonic (J=shaped) function of s7R

probability (see figure 3). This finding is in contrast to that of
willis & Lundin (1966). They found a monotonic relationship between
S-H probability and conditioned suppression. They used thres prob-
abllity values, namely, .10, .50 and .90 and found that the greater

the g 1

Probablility, the greater the conditioned suppression. The
difference between the two findings may be attributadle to the fact
that while in Willls & Lundin study CS and U5 were intruded on a VI
baseline (with no specified relationship prevailing between the in-
truded stimuli on the one hand and the baseline reinforcer - St - cn

the other), in the present study the stinuil were intruded on a fixed int-

erval baselins; and the nonmcnotonic funcition (Letween SN responding and S-H

probability) developed only when S immediately preceded SN. The J-
ahaped function found in the present study does not seem to support
Rescorla's (1968) conclusion that the greater the probability of U3
given the prior occurrence of CS, the greater the amount of Pavlovian
conditioning. It should be noted however that S-R Protability values
used in Reaccrla's study wers different from those used in the present
experiment. He used the probability values of .1, .2 and .4 while those
used in the present experiment were .12, .25, .50 and 1.00, If one
examines the first half of the function depicted in figure 2 (from

.12 to .50 protability) it does seem to be in agreement with Rescorla's
statement that thes greater the S-R Trebability, the greater the <on-
ditioned suppression. What the present finding does i1s to limit the
generality of Rescorla's conclusion and to point to the complexity of

the smergzing funcilon when the entire range of the S-R provatility

R

variable is explored. The fact that 5~ rrobabllity varlatle produced
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differential effects on SN responding only when SN was placed at the
end of the fixed interval further signifies the cxitical role played
by the sN - g rolationship. Lyon & Millar (1968) found that when
CS followed by US is intruded at the beginning or in the middle of
the fixed interval, responding during CS is suppressad but such a
suppre=sion falls to appear when CS cccuples the terminal segment of
the fixed interval. An additional element is added to this relation=-
ship by the present finding that change in st (CS) responding is not
only a function of sY placement tut also a function of S 0 (US} prob~
ability.

The finding that when s¥ was intruded during the last 6 seconds
of the fixed interval without any S-R. the suppression of SN responding
in the case of the intermediata S-R protability groups was naintained

while the facilitation of SN responding in the case of the S-R

prob=
ability = 1.00 group disapreared, (figure 6) is in conformity with the
findings of Geller, Kailan, Stein & Brady (1957); Brimer & Dockrill (1966);
and willis & Lundin (1966) in terms of greater resistance to extinctiocn
cn the part cf the 'intermittent shock' groups compared to the ‘reqular
shock’ group. This finding extends the generality of the phenomenon of
the partial reinforcement effact (widely confirmed in the operant con-
ditioning literature using positive reinforcement) by demonstratirg it
in the context of the CER paradign.

The finding that the removal of S-H resulted in a moderate risa in
non—SN responiing (see the four right hand panels in the figue 6) is
consiztent with the findings of Blackman (19€8), Cottwald (1267),
Crem=Johnson & Yarcszower (1974), Geller {1661} and Scobie (1972) who
have raported zuppressior of overanll taseline rates (non-SN rates ) 2lorsy

with I2 rates as a result of Co-UZ intrusion, This firdling Years cut
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the statement made by Davis, Malmott & Hurwitz (1976) that the systematic

behavioral effects of experimental manipulations under the CEZR paradigm
are not confined to changes in responding during CS (SN).

Most CER studies have either considered the effects on non-CS re-
sponding as transjent and insignificant or have adjusted for such effects
by reporting a relative measure of the suppression of responding in the
CS, cailed a 'zuppresalon ratio', i.e., a ratio of the response rate in
tha 03 to the response rate in the absence of C3. The use of suppreasion
ratio as a meazure of the derendent variable provides an incomplete in-
formation about the effecta of ths variables studied in any given experi=-
ment. It is suggested that influences of a given experimental variable
on (S (SN) responding should be dascribed separately from its influences
on non-CS (non-SN) responding, in order to provide a complate descripticn
of the findings, as SN responding as well as non-SN reaponding have baen
found to be systematic functlions of the experimental variables manjpu-
lated in this experiment. Of coursze, if one is interestsd, the additional
analysis of results in terms of the rmlative measures of the dependent
variables can still be carried out,

Reviewing all findings of the present experiment in light of the
main experimental issue raised earlier (ses Introduction), namely, deter-
nination of the necessary and sufficient conditions for the conditioned
suppression (or any other) effects under the CER paradigm, the following
concluaions may be derived:

1. 7iven the intensity and duration of gV and S-ﬁ employed in thias ex-~
reriment, the temporal location of E” in relation to SR i3 a critical
variable in determining the pattern of responding within the fixed

ar

interval while minirulation of the temporal relationship between 3

and S"R does not al*er the initially Adeveloned pattern
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of responding in the fixed interval. Thus for a given pattern of
responding within the fixed interval a specific tenporal placement

of sN is necessary condition but a specific temporal placement of

S"R 1s not.

When SN appears at the intermediate locations within the fixed
interval, SN alone 1s sufficient to produce suppressicn ¢of respond=
ing in gV (Farmer & Schoenfeld 1966), The primary influence of the
additional intrusion of s™R geems to be a moderate degres of suppres=~
3ion of overall rate of responding in non-SN portions of the in-
terval.

Under the condition of SN oecupying the terminal segment of the fixed

-R

interval, S probability 1s a critical parameter in determining

whether responding in SN will be facilitated or suprressed. S-R
probability of 1.00 (or close to 1.00) is a necessary condition
to produv~e facilitatlon of responding in SN, while in order to pro-
suppresaion of responding in SN it is necessary to intrude S-R with
a probability of less than 1.00. At what point on the continuum

of S-R probability the effect changes from facilitatlon of respronding
N

in SN to suprression of responding in S cannot bBe exactly pinpointed
on the btasis of the present study but what can be stated is that
the point of changs lies somewhers between S--H probability value
of 1.00 and .50,

Facilitation or suppression of responding toward the end of
the interval can alse be produced by intruding S-R alone at the
probability of 1.00 and .SO respectively (a sufficient condition),
btut in this case the effects are much smaller than those produced

H as well as S-R.

Intruding 5 and 541 upon a fixed interval baseline not only has

by intruding 3
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different effects on the SN responding and the non--SN responding
but the time course for extinction of these 2ffacta is also diffaerent,
suppression of SN resyonding taking much longer to extinguish than

the suppression of non-sN responding. A3 far aa Just ths effects

R

on SN responding are concerned tha intermediate S protability

groups showsd a greater resistance to extinction than the group with

s”® protability of 1.00.
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APPENDIX A

Tha following set of 12 flgures reprezent individual functions
for each of the 12 subjects showing the distributlion of responding
in the fixed interval under different phases of SN and SmR intrusion.
The aolid function in each panel represents the performance under the
conditicn of SN and S-R intruaion, the open triangle indicating the
onset time of 6 aec., long SN and the filled triangle indicating the
onset time of 25 millisec. long S-H. The dashed function ir each
panel represents the performance under the preceding taseline, The
data points in all functions are the response rates in succesaive 6
sec, bins, averaged over 90 cycles (comprising the last 3 sessiona at
each experimental point). Tha letters A to D identify the four
temporal placements of SR and the digits 1 to 4 idantify the four
SN Placements, SR was contingent upon the firat response occurring
in the first 6 sec. bin. 1In most cases it was delivered during the

firast second of this ©in.
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AFPENDIX B

The following set of 12 figurea repreaent for the 12 aubjects

individuals functions comparing their performances under S-B

R abaent conditions at each SN location. The open

present and 5
triangle under each panel indicates the onset time of SN. The data

points in all functions are relative response rates during successive
6 sec. bins of the repeating time cycle, The response rates are re-
ported as percentages of overall rates durlng the preceding baselines
and reflect averaging over 90 cycles (comprising the last 3 seasions
at each experimental peint). Each 5™R present function ia tased on

further averaging over the four experimental points across which S-R

location was varied but SN location waa kept constant.
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