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ASSTRACT

IË has been reported Èhat young ïats are slower to acquire and

faster Ëo extinguísh a símple passíve avoidance response than adults.

Such results have been interpreted Lhrough the assumptíon ËhaÈ young sub-

jects have díffículty in inhíbíting actív. r""noo".". The extinction

daÈa are diffícul-t Ëo interpïeË since l-evel- of acquísition was noË held

constan¿ across age. The present ínvestigatíon explored the contribu-

tions of an ínhíbitory defícíË and the 1eveI of acquísiËíon to the rate

of extinction ín preweanling and adulL raËs. Latency of response rüas

employed as the dependenË measure.

The design of Ëhe experimenË Ì,üas a 2 x 2 x 3 facËorial, íncluding

factors of age (18 days and ll00 days), leve1 of traíning (one acquisiËíon

trial and two acquisition Ërials), and Ëreatment condítíon (experímental-'

or response-contingerit, Pavlovian conËrol or placed, and stÍmulaËíon con-

trol). Level- of Ëraíning Tüas varied ín order to ex¡míne íts effects both

rsithin and be8seen age groups on extínction rate. Sínce some evídence

suggests that young and adul-t subjecËs may respond differently to Pav-

lovian and instrumental- contingencíes involved in passive avoídance s-e-t:

tings, the Pavl-ovian conËrol group was oployed. In addiËion, there ís

also evídence whích suggests thaË handlÍng and shock may increase Èhe

activiÈy level of young rats comPared to that of adults. Thus, a yoked

sËimul-atíon control group was used to parËiaI out the effects of these

procedures.

No age differenees.were f,ound ín acquisition level or extinctÍon

rate. Two training trials produced,J-onger crossover latencies ín acqui-

sítÍon than one trainíng trial. In addítion, subjecËs in Ëhe resPonse-
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contíngent training eonditíon had longer crossover laËencies in acquí-

sítion than subjecËs in Ëhe Pavlovian and stímulation control groups

after two traíning tríaIs. Extinction raËe was independent of acquisition

level. Furthernore, extinct.ion raËe was the same for boËh Ëhe experí-

menËal and Pavlovían groups, suggesËing Ëhat Pavlovian conditioníng ís

ímportantly involved in passive avoidance.

The l-ack of age dífferences as refl-ected in acquisition was related

Ëo the use of apparatus whích r^ras scaled to the size of. the animal . In

prevíous sËudíes, with Ëhe use of unscaled apparatus, age dífferences

have been reported. The use of scal-ed apparatus may have facílíËated

acquísítion of Ëhe response in young subjecËs. The lack of au age dif-

ference ín extincËíon rate appeared to be Ëhe result of the same Ëype gf

learníng (Í.e., Pavlovian fear condítioníng) in both age grouPs. A fur-

ther ínvestigation of the effecËs of apparaËus size on the acquisíËion

:.::ef:.r.:.pâssive:avoidaneê:Eêsponse,in both young and adult rats is,suggesËed.
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CHAPTER ONE: THE NATI]RE OF TIIE PROBLEM

The ímportance of early experience to ari organísmrs subsequent de-

velopmenÈ and adult behaviour has been a major concern of psychol-ogísts.

InvesËigators have explored the effects of stimulation (Ader, 1959i

Denenberg, Lg64), rearing conditions (Harlow & Ilarlow, Lg62), and dep-

rivation conditions (Cooper & Zubek, 1953) on adu1Ë behavíour. In ad-

díËíon, Ëhe developmenÈ of learning (Canpbell, L967) and memory processes

(campbell & Spear, L972) have been Ëhe objecË of investigations.

Some evidence from experÍmenËation concerníng the -ontogeny of lear-

ning in rats suggests that young organisms díffer quanËitatívely, and

perhaps qualitativel-y, from adult organisns (Ríccio & Marrazo, 7972). IË

has al-so been suggesFed'that age differences may be explained, at 1-east

partiall-y, wíËh reference to inhíbítory capaeitíes, subsequent competing

responses, and activity 1evel (Carnpbe11, LyÈle & Fibíger, L969; Egger'

Lívesey & Dawson, L973; Fibiger, Lytle & Campbel1' 1970; Mabry and Camp-

be11-, Lg74). A nr:mber of questions renaín unans!üered, however. Quali-

taÈíve differences in learníng behaviour have not been substantiaËed ex-

perÍmentally. Ttle conËributíon of amount of traíníng has been inves-

tigated minimally (Kirby, 1-963) and requires further cl-arification. lhe

effecÈ of apparatus size has been, for Ëhe mosË Paït, ígnored even though

Feigley and Spear (1970) have províded evidence of its ÍmporËance. Each

of these (i.e., qualitative dÍfferences in learning behaviour, amount of

traÍ:oing, and apparaËus síze) nay affect, or be affected by' ínhíbíËory

capacities. Thus, the presenÈ investÍgaËion was designed to explore fur-

ther the role of inhibitory capacÍtíes ín age dÍfferences in learníng.
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Inhibítory Deficits in Young RaÈs

Inhibítion ll¡rpothesís

CarlËon (l-963) has suggested Ëhat some ínhibiÈory system ín the

brain acts Ëo antagoníze that system ín the brain l¡hich in normal sítu-

ations activates behavíour. He hypothesized tTraË the activation sysÈem

controls rtËhe Ëendency for all responses Ëo occurtt (p. 27) buX thaÈ Ëhe

inhibitory system woul-d rranLagoníze Ëhis actíon on nonreinforced re-

sponses', (p. 27). A central cholinergíc system was Ëhe ínhíbitory sysËen

that Carlton suggesËed was involved ín thís Process'

Carlton (f963) ciËed neuropharmacologieal research with adult raËs

and mice which supported his hypothesís. The admínístraËíon of aÈropine'

a drug known Èo b1ock cholinergic acÈívity ín the brain, resulted ín the

exhibitíon of behavíours that were rarely produced in a Sidoan avoídance

learning situation. Responding during extÍflcÈion, and perseveration of

response topography r¡Iere noËed after Ëhe admínisËratÍon of chol-Í¡rergie

blockíng agents, suggesting a 1-ack of ínhíbiËion. In addition, anímals

T¡rere unabl-e Ëo exËinguish írrel-evanË and competing resPonses during ac-

quisÍtíon of a complex learníng behaviour after a cholínergíc blockíng

agent had been adminísËered Ëo them'

Ifyoungratshaveanínhíbitorydeficit,then,accordingtothe

sysËen ouËlined by Carl-ton (1963) ' young raËs Ìfou1d continue to respond

even though such responding is no longer reinforced (i.e., duri-ng ex-

tínction). In addition, acquisiËion of a Ïespollse by young aníma1s woul-d

be slower compared r¡iËh adulËs because a young animal soul-d have rela-

tively greater diffícul-ty inhibitÍng competíng responses.

' CarlËon (l-963) deuonstrated that since cholinergic inhibitory actív-
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ity aids in the habituation process and leads to an inhibition of nonre-

warded responses, antichol-inergíc drugs such as scopolamine and aËropine,

which can block Ëhe ínfluence of the cholinergic ínhíbitory system' can

lead to the dísinhíbítíon of certaín responses. It fol-l-oT^ls from such a

suggestion Ëhat if young rats have an inhibítory defícit, then antí-

cholínergíc drugs would produce no observable effecË on their behaviour.

Of course, in adul-ts a dísruption of behaviour would be produeed.

Age Differences ín InhíbíËory Control: Neuropharroacological Evídence

A number of ínvestígators have evaluated the hypoËhesís thaË young

rats have ínhibitory deficiÈs by studying age differences in the effects

of antichol-ínergic drugs on sueh unlearned behaviours as activiËy 1eve1-

and sponËaneous alËernatíon in,a T-maze. Campbell et al-. (1969) found

that Ëhe anËícholinergic drug scopolamíne only increased the actívity

l-eve1 of rats ¡vhich ¡sere 20 days of age or older whereas the stímulant

drug amphetamíne produced a dosage-dependent increase ín activity I-evel

of a1l- ages of raËs ín Ëhe study (i.e.r 1O-r 15-, 20-' 25-, and 100-

day-s1¿ rats). Íhese results Ínp1y Ëhat actívatíon processes are salient

ín rats as young as 10 days of age but that ínhibítion processes are not

able to ínfl-uence behaviour untíl- some Èime beËween 15 and 20 tlays of

age.

Fibiger et al. (1970) ínvestigated the development of ínhibítory

processes ín rats by testíng the effects of pilocarPirie' a cholínom'metric

d.rug, .on ampheËamíne-índuced arousal of raËs 1-0, L5, 20, ap:d 25 days of

age. No effect of pí1-ocarpine eould be detecËed in the 20-day-o1d grouP;

and a marked effect could been see¡r in the 25-day-o1d-group. Fibiger et

al. ínferred a gradual development of cholÍ-nergically meclÍ-ated i-nhíbitíon

beÈr+een l-5 and 25 days of age in rats. Egger et al. (1-973) ínvesËigated
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Ëhe effecËs of scopolau'ine on sponËaneous alternaËíon behaviour and found

that the drug íncreased spontaneous alternatÍon ín 50- and 100-day-o1d

rats, buË did not affect the behaviour of 16- anð,24-ð.ay-o1d rats. Tt¡o

hypotheses are supported by Èhe results of this experiment: young rats

have an í¡rhibítory defícíÈ in comparíson ¡siËh mature rats, and the lack

of inhibÍt.ory control does l-ead to perseveratíon of respondíng.

Mabry and Campb eLL (L974) evaluated the development of a serotonergíc

inhibítory process and íËs effecËs on behavíouraL arousal-. They obtaíned

resulËs which ímply that a seïoÈonergic inhibiËory process is funcËíonal-,

and does have a certaín degree of effecË on behaviour by the time a raÈ

ís 15 days of age. Tlowever, Ëhe inhibítory process does not apPear to be

fuJ-1-y developed at 15 days of age, sínc. " gtå"ter effect on behaviour

r^¡as found in 20- and 25-day-o1-d animals.

An inhibitory defícit whích would resulË io "! least some age dif-

ferences ín the acquísítíon and extinction of a resPonse seems to be

presenË ín young rat,s. In al-l- of the Ínvestigatíons descríbed above it

has been found that young anÍmals had an inhibítory defícit (CaruPbell et

aL., L969; Egger et a1., L973; Fíbiger et aI., L97O; Uabry & Campbell'

Lg74). Some Ínhibitory conËrol seems to be Present at about 15 days of

age (Mabry & campbel-l, L974), but a defícÍt, as aeasgred by activity

level- (Canpbel-l et a1-., L969; Fíbíger et a1., 1970) and perseveratíon of

responding (Egger et al. , Lg73) seens Ëo reroain until- at least about

three ¡seeks of age. The defícit should be reflected probably i:r terms of

In al-l- of the ÍnvestigaÈions described above, the fÍ¡ding of an ín-

hibitory deficit Ín the unl-earned behavíour of yormg rats (CamPbelA et a1-,

rate of acquisition and extinctíon of various learníng tasks.

The RelaÈionship BeËween Inhibíto4¡ DeficiËs and LearnÍ-ng Tasks
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1969; Egger et al., L973; Fibiger et a1., 1970; Mabry & Carnpbel-l-, L974)

írnpJ-ies that an j¡rhibítory deficit could result ín aË least soue age dif-

ferences ín acquisiËion and exËinction of a learned response.

In reviewing the líterature on age differences and learning, it is

important to note that dífferenË learníng tasks may involve dífferent

pïocesses or combinations of processes. SÍnce different tasks may call

inËo play díffere¡rt learning processes, ít shoul-d not be assr:ned that age

differences in ínhibítory control r¡ill- be reflecËed ia a1-1 1-earning Ëasks.

Some tasks seem more suíËable than others in the i¡vestígation of age

differe¡rces ín learning eapacities, and Ëhe contribuÈion of inhibítory

deficíts. Schulenburg, Riccío, and Stiies (1971-) þ¿1¡s ssnmenËed ËhaË Ëhe

passive avoídance technique Ís sensitive Èo certaín developmental changes

which affect learníng abil-ity, but Ëhey do not atËeaPË to specify the

processes which would be involved, such as Ëhe develoPment of inhíbítory

conËrol.

The Task of Interest

, Although the componenËs of the passive avoídance task and age dif-

ferences in acquisiËion and extínction of a passíve avoídance resPonse

will be descríbed below, the reasons for choosing thÍs particular learning

task q'il1 be presented here.

Passive avoídance learníng involves traíning Ëhe subject to remain

stationary írr order Ëo avoid receivÍ¡g an aversive sËímulus such as shock.

Such a task minimízes age differences Ín locomotor abí1-íty, since it is

the l-ack of movement whích constituËes the objective of the task. The

technÍque has been used extensível-y in the literaËure on the ontogeny of

learnÍng.
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Consideration of Variables of Interest

If inhibitory deficits in young rats are to be examíned adequately

be the use of a passive avoidance technique, then a number ef important

variabl-es, oËher than inhibition, that may contrÍbute to age differences

in passíve avoÍdance behaviour should. be considered. A listing of sueh

relevant varíables would include (1) level- of learning; (2) ?avlovían

condíËioníng control; (3) stimul-ation control; (4) apparatus size; and

(5) exËincËion behavíour.

Ievel of Learning

Carlton (1969) has suggested Ëhat ínhíbiËory capacítÍ-es uay be meas-

ured by rate of extincËion of a learned response, since the abílity to

exËinguish a learned response may ín part be controllecl by such processes.

Ilowever, in any evaluation of extínction of a learned response, the orig-

ína1 1evel of acquisiËíon uust be Ëaken into account, especía11y. if a

trial-s Ëo criterion measure of extincËion is employed. If the 1eve1 of

acquísition ís not considered, then Èhe number of trÍa1s Ëaken by a sub-

ject to reach an exËíncËion cri-terion may be errorieously inËerpreËed.
,

For orample, an animal which has a 1ow l-evel- of acquisíËíon ancl a high

or uoderate level of resistance Ëo exËínction may reach the extinction

críterion ín fewer tríals than another anÍ-mal whích has a hÍ-gher level- of

acquisítion and a low level of resistance to extÍnetion. If an investi-

gator símpi-y measured the number of trials to an extincËíon criterion, he

would probably dra¡s the conclusion Èhat the former anÍma1 was less re-

sisËant to extinction ttran the latter. I.fith the exception of Kirþy

(1963), in the coritext of an actíve avoidance procedure, the effect of

]evel of acquisitÍon on exËinction raËe has not been ínvestígated. Kirby
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found a nonsignificanË Ërend for resistarice to extinction to be greater

Ín young rats as compared Ëo adult raËs r,¡hen the groups were unmatched

for l-evel- of acquísÍÈion. I^Ihen the groups r,rere matched for acquísíËíon

1eve1-, no differences among age groups r/¡ere apparent. Kirby concluded

úh"t .*tittctíon of an active avoidance response was invariant across age.

There is evidence that differences ín acquisítíon 1evel may occur

as a function of age. For example, Snedden, Spevack, and Thompson (1971) 
'

ín an ínvestigaËion of conditíoned suppressíon, found that 15-day-o1-d

rars did not suppless 1íckíng any longer than 15-day-o1d rats which re-

ceived Ëhe conditíoned stÍmulus (CS) unpaired rrrith Ëhe shock. Experi-

menËal animal-s whích were 22, 35, and 70 days o1d suppressed 1-ícking

sígníficantly more Ëhan eontrol anÍmals of the same ages which received

Ëhe CS unpaíred with the shock. lhe authors concLuded that young rats

!üere noË as capable of learníng a conÈingency as adult rats' thereby re-

sul-tÍng in,age dífferences in acquisítíon levels. Thus, in any ínvestí-

gat,ion of age differences in extinctíon rate, Ieve1 of acquisitíon must

be examined.

The use of a trials to criËeríou measure of rate of extinction fails

to take Ínto account differences in the 1eve1 of acquÍsítion. Most ex-

perÍmenters aLtempt to equaËe acquisition levels across experímental

groups, eíther by admínisteríng an equal nr¡mber of trials Èo each subject

or by imposíng an acquisition criterÍon, but then fail- to test for equal-

l-evels of acquísition by examíning first trial extinction betraviour. If

the contribuÈions of both an ínhíbítory deficit and the level of 1-earníng

are to be evaluaËed, then sorne meËhod of differentíatíng theír effects

must be devised.
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?avl-ovian Conditíonl¡rg Control

The use of the passive avoidance conditioning techníque requíres

some evaluation of Ëhe possible contribuËíon of different Ëypes of

associaËions Ëo overall performance. It is noË certain, wíthout the use

of proper control- procedures, whether the subjects are assocíating the

shock wíth Èhe situational cues of the shock comPartmenË or wíth Ëhe re-

sponse of enteríng the shock comparËment. It is possíble Ëhat a subject

that has associated the shock wiËh certain cues ín the envírorunenÈ wÍ1l

exhíbít a conditioned emotíonal response (CER) or Pavlovían condítioníng

Èo Ëhe sítuational cues as opposed to a puníshment effect (i.e., in-

strr-menËal conditioníng), as follows:

Blanchard and Blanchard (1968) adminÍstered passive avoidance

traÍníng to adulË raËs and Ëhen admínísËered the same nr¡mber of shocks,

at the same frequency, to subjecËs ín a yoked conËrol condítion. A third

group of subjecËs received treatmenË ÍdenËical to Ëhat of the yoked con-

trol group except that no shoek r¡as admínístered. I^ltren Ëhe Èhree grouPs

of anímals rrere tested for passíve avoidanee of the shock comPartment'

.j

Èhe experímental- and yoked shock control groups both took a sigaificantly

longer amount of tine.to enter the shock chamber than the third *torrn.

The yoked control group latencíes were not signíficantly different from

those of the experi-rnental group, suggestíng that passíve avoidance in

thís experiment was based on conditioned fear-

Randall and Ríccio (1969) have presented evidence whích suggests

that both pgnishment and fear conditíoni-ng occur rshen rats learn a passive

avoidance response. They hypoÈhesized that a delay of punishment gradientr

¡¡hích is a weakeníng of response strengËh as Èhe response-shock ínterval



9.

increases, woul-d reflect a punistrment effect in Passive avoídance trainíng.

A de1-ay of punistunent gradient T¡ras obtained, but even with a 60 second re-

sponse-shock interval, the response sËrength of experimental anímals was

greater than Ëhat of naive control animals. These resulËs suggest thaË

condÍtioned fear is also a factor in passive avoidance condiËioning

(Randal-l & Riccio, 1969) .

In a second experiment, Randall and Riccio (1969) hypothesized that

if condÍtioned fear was present, then response strength would díminísh

as a functíon of time spent ín the fear chamber. Ttre hypothesis was con-

firmed. Randall and Riccío concl-uded that both ínstrumental and Pavlovían

condiËioning components are ínvolved in passive avoidance learning

The resulËs of the two stud.ies just reported (Blanchard & Blanchard,

1968; Randall- & Riccío, Lg6g) both ímply thaË passíve avoidance responding

ís probably a result of boÈh a punishmenË effect and a CER. This, in íË-

--self-, is -not -of any particular concern. Eowever, puníshment effects have

been found to be less resistant to exÈinctíon (Church, 1963) and ¡nore ef-

fecLive for the suppression of a response than a CER (Church, Iüoote¡ &

Matthews, l-970). The possíbility thus aríses that age differences tna)r,

reflect noË a dífference ín either Ínhibítory control or level of acqui-

sition but a dífference Ëhat is due to young and adult subjecËs attending

to dÍfferent experÍ¡oental cues. Certainly some theoretical models of

early experíence effecËs a11ow the inference that young subjects ¡sou1d

attend to Ëhe Pavlovian components and adult subjects vould atÈend to the

instrr:rnental components of a passive avoidance learníng siÈuaÈion

(Bronson, 1965; Razran, 1961-; Thompson, 1966). Furthermore, Riccio and

l[arrazo (L972) deËecËed cerÈain age trends ín a delay of punishment siÈu-
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ation which prompted them to hypothesize that the young subjects were

at.tendÍng to the Pavlovian aspects of the situation Ì¡rhereas the adult

subjects rrere attending to the instrr¡menËal aspects. (fhis sËudy ís

described- more compleËely Ín the revierir of the literature of age díffer-

ences in passive avoidance learning (see p. 20).)

SÈímulation Control

In addition Ëo separaËing Èhe effects of Pavlovian and instrumental

conditioning in the passive avoidance learning sítuaËion, it is also im-

perative to separate the:noo-âssociatíve effects of stimulatíon from Ëhe

learned response. Handlíng and shocking animals mây uot on1-y affecË ühe

activity level of subjects, buÈ also affect young anímals more than

adult animals. Denenberg (L964) has suggesËed that handlíng íncreåses

Ëhe activíty 1eve1- of animals and that handlíng before the srib5 ect ís

weaned ís more effectíve ín Íncreasíng acËiviÈy 1evel than handling afËer

weaníng. As well, some evidence Índicates that shock adminísËratíon may

differentíal1-y affect the actívity 1evel- of young and adulË rats (Ader,

1959; Meyers, 1965). If this is the case, then iË is possible that young

subjects wil-l- be l-ess able to,,remain stationary than adults. Such an ef-

fect would be reflected ín slower acquísiËion scores and faster extinction

scores by young than adul-Ë subjects ín a passive avoidance Ëask.

ApparaÈus Size

Ihe size of the apparaËus in rel-atÍon-to the size of the a¡fma1 may

affect learníng of a respoflse' since in a l-arger aPParatusr cues may be

less prominent. That is' young raÈs' because they are small-er than adult

rats, may not noËice apparatus comPartment differences. Alsor DoveoenË

from one comParËment to anoËher comparÈmenË m¡y not be noticed by young
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anímals íf they are placed in an apparatus whích is scaled in size and

generally designed for adult rats. Furthermore, age differences ín ac-

tivity level may contribute Ëo apparent. age differences ín l-earning íf

the size of the apparatus is not taken into account.

Feígley and Spear (1970) have presented some evidence Ëhat the size

of the apparatus in relation to the size of Èhe animal ís an important

variable in the evaluation of age differences in passive avoídance l-ear-

níng. I^Ihen both young and adult animals were given passíve avoidance

acquisition training in the sâme compartmenL, Ëhe young anímals required

signifícantly more trials to reach the acquísítion criterion than the

adult animals. llhen young anímals receíved passive avoídance acquÍsítion

Ëraining in an apparatus'whÍch was scaled to theit size, no signífícanÈ

age differences were found. (This study is descríbed more completely ín

the review of the literature of age differences in passive avoidance lear-

níng (see p. 17).)

CarlËon (1963) has reported experimental results wíth adult raËs

rrhich.suggest that inhíbitory deficits become more prominent as size of

the learning chamber increases in proportíon Ëo size of the animal-. As

larger apparatus were employed, l-ower dosages of scopol:mine were required

ín order Ëo dÍsrupt performance.

ExtinctÍon Behavíour

The exami¡raÈion of extinctíon behaviour of young and adult rats is

necessary in order to deËect age effects whích may noË be a result of age

dífferences ín i:rhibítory control. ïn order to deÈermine l¡hether the re-

sponse-contingenË subjects attend predomÍnanËl-y to the i¡strr.mental or

Pavl-ovian cues of the learning situation, extinction rate must be examined
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in comparison to exËinction raÈe of ?avlovían control animals. Such in-

formation lrould not be available from evaluatíon of acquisition behaviour.

As wel1, acquisition behaviour may be affected by age differences in in-

hibitory capacity, whereas exËinction behaviour may be controlled by

other factors, such as tyPe of learning or activity level. Therefore, in

order to ínvestigate Ëhe role of inhibíËory capacitíes in age differences

ín learning, both acquísiÈion and extincËion behaviour musË be ex¡mined.

Srrrrmarv

A number of investigators have become interested in analyzing early

experienee effects ín Ëerms of factors governíng age differences in lear-

níng. One factor whích has received considerable attention is ínhibitory

abilíty, which may control a subjectts behavíour ín situations such as

acquisiËion of condítioned responses, suppressíon of activity, and ex-

Èínctíon of learned responseq. Of inËeresL ín the present thesís is the

rol-e of inhibitíon ín early Learningr âs manifesËed ín the acquísítion

and exËínction of a passive avoÍdance response. It has been observed,

however, that in any adequate invesËigation of passive avoídance behav-

iour, attention should be paicl Èo control over several extraEeous vari-

ables. OËherwise, age differences in passíve avoidance learning may be

attributed to (1) differenÈ 1evels of acquísition across age grouPs; (2)

the behaviour of some aníma]-s reflecËing a punistrment effect and the be-

haviour of others reflecting a CER; (3) handlíng or shocking of subjects

which ís involved Ín Ëhe experímenËal procedurer ând ¡shích may díffer-

entially affect acËivity levetrs of aníma1s ín different age groups; and

(4) Èhe greater activity 1-eve1s of the young subjects than those of adul-t

subjects, irrespective of any stimul-atíon effects'
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CHÄPTER T!üO: AGE DIFFERENCES IN PASSIVE AVOIDAI.TCE RESPONDING

The results of studies of age differences in passive avoidance re-

sponding suggest that young raËs are slower to acquire the response than

adults. A1so, the young aní-mals appear to be less resístanË to extincËion

than adults. fhese age diffeïence effeets seem to be related to factors

ínvoJ-ving the abilíËy to inhíbit ari unrer{arded response. Ilowever, sev-

era:- ð.íf.fículties arise from such an analysisr'as follows: (l-) the con-

tríbuËion of 1eve1 of acquísitíon to rate of extinction has been Ígnored;

(2) proper control procedures for Pavlovían conditíoning, stimul-atíon,

and actívity 1evel have in general been ígnored; (3) the use.of apparaËus

which ís scaled to the size of the animal has- been inconsisËent; and (4)

a measure of rate of exLinctíon has not been employed. Ttrese inadequacíes

in individual ínvestígatíons will- be detail-ed ín the following literaËure

review. The review ís dívíded into. fíve sections, each of whích contains

materíal relevanË Ëo age.díf ferences in passÍve aùoÍdance learni-ng. Íhe

five sections are (1-) acquisiËion of a passíve avoidance resPonse as a

function of m-rmber of acquísítion trials; (2) exËjncËíon of a passive

avoidance resPonse; (3) punishment of an active avoidance resPonse; (4)

passive avoídance after actíve avoidance trainíng; and (5) physiological

mechanisms.

LiteraËure Revielv

AcquisiËion es a FuncËion of the Nìnber of Acquísitíon Trials

Brunner (1969) examíned agê dífferences in one tríal- passíve avoid-

ance learnÍng usíng rats 20, 25, 30, 35, 40, 45, 50, 55, 60, and 1-20 days

ol-il. A step-down task was employed. Íhe steP-do¡m. latency for each sub-

ject was measured during one trainíng trial- and tt¡o test tríal-s, çhich
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occuïred 24 and 48 hours after the trainíng tria1. No age differences

in latency of stepping dovm r.¡ere found for the training tríaI-, indicating '

that age dífferences in activity 1eve1 were not present,. Comparisons of

the step-dor,rm l-atencies between Ëhe 20 day olil and every other age group

revealed that Ëhe youngesË group had sígnificantly shorter latencíes in

boËh tesË tríal-s than groups which were 40 days of age or older.

Because appropriate controL groups Trere not ernployed in order to

assess Ëhe contributíon of Pavlovian condítioníng, stirnulaËion effecËs'

leve1 of acquisition, or possible age differences ín retenÈion, ít is

dífficul-t to determíne whether age differences reported by Brunner (1969)

were due to age dífferences ín ínhíbíËory control-, original- 1eveI of

1-earnÍng, or memory

Ríccío, Rorbaugh, and ttodges (L968) studíed passive avoidance using

raËs whích were 16, 19, 25, 32, or 90 to 120 days.o1-d. In one segment of

the study, one training tríal, was administered and Ëhen Ëhe animals qrere-.

tesËed for passive avoidance of Ëhe shock side of the apparatus either

2 minutes or 24 hours Later. In another segment of the study, hal-f of

the,.subj-ects- in Ëhe three youngest age groups receíved acquísítion trials

until- they failed to eriter the shock compartment wíthín 10 mínutes of the

beginning of the tríal-.

Because no age differences due to reËention interval- r¡ere observed,

the data were pooled across this condÍtion. Ihe resulÈs for the acquisi-

tíon procedure of admínisËerÍag'one tría1 revealed that younger rats

uoved from the safe to the shock side of the apparatus after a shorËer

period of tíue Ëhan the older rats. Dífferences Ín laËency rÍere' ín factt

significant for att àa5acenË and nonadjacent age groups. Ihe tríaIs to
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cïíËeríon resul-ts índícated that the three younger groups were capable of

learning the passive avoidance response, buË only after a greater number

of shocks had been delivered. The youngest group of aniuals received Ëhe

largest nuuber of Èría1s in order Ëo achieve Èhe acquísition criÈerion.

The results of a third portion of the study (níecio eË aL., 1968) in

which an acËive avoidance task was employed, suggesË that 19-day-o1d ani-

mals are slower than adulË animals Ëo l-earn an assocíaËion beÈween a

stímulus and a response, since young animals required significanËl-y more

Ëria1s Ëo acquíre a simpl-e acLive avoidance resPonse. .Therefore, age dif-

f erences found ín passíve avoidance ïesponding were probably noË símpl-y

the resul-t of age differences ín the capacity to ínhíbit acËive respond-

ing, bu¡ also the resulË of age dífferences in learning a conËingency.

In addition, no control groups for the effects of Pavlovian conditioning'

stiüulatíon, age dífferences ín activíËy leve1, or 1eve1 of acquisíËíon

were employed ín this study. As well, Ëhe apparatus lüas not scaled tQ

the size of the anjmals. The results, then, nay refl-ect Ëhe effects of a

variety of facÈors rather than age related inhíbitory abiliÈy per se.

, Riccio and Schulenburg (1969) attempted to sort out some of the varÍ-

ables contributing Èo age differences ín passive avoídance conditioníng

by the use of appropríaËe control measures. The apparatus rtas scaled Ëo

the size of the animal. The first of two experÍments rüas designed to

determine age differences ín raËe of acquísítíon of passíve avoidance re-

sponding. The raÈs r¡rere 10, l-5r. 20, 30, or 100 days o1d when training

began and each,'rêspônse conÈingent subject received Ëraining until it did

noË sÈep down from Ëhe safe side to the shock side of the apparatus for

180 seconds. Control animals p1-aced in the shock side of the apparatus
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received the same number of shocks aÈ the same tioe intervals as those of

their maËched response conËingent animals. Ïhe tesË for passíve avoidance

acguisition v/as a single test trial in which the sËep-off latency for

each subject was measured.

The íncrease ín latency relatíve Lo Ëhe first tríal and the number of

trials to criteríon were the acquísíÈion neasures enployed. The 10 and 15

day o1d response contíngent ïats were found to be considerably slower than

al-l- the older animals Ín acquiríng the response. In most cases' Ëhe

adulÈs acquired the response in only a single trial. Ríccío and Schulen-

burg concluded Ëhat Ëhe results reflecËed a punistrment contingency siace

the placed control animals exhibited little evídence of the passive avoid-

ance response. Ihe behaviour of the pl-aced control animals ís surprísing

since Brunner, RoËh, and Rossí (1970) found condítioned-suppression of

]icking withín one Ëría1 with adul-t anj¡oa1s. Also, Blanchard and Bl-an-

ehard (l-968) found no differences between the passive avoídance respond-

ing of exper'ímental and matched control.groups in their study outlíned

prevíousl-y. It ís unclear why passive avoídance of the fear chamber was

noÈ found in the control grouP ín Ëhe study by Riccio and Schulenburg

(l_e69) .

In a second experiment, Riccio and'schulenburg (1969) attempted to

deËermíne whether or fiot rnaking an escaPe resPonse from the shoek cor

parËment would ímprove passive avoídance performance. The aníuals were

L2, !5, 18, and 21- days o1d. .The apparatus lras scaled to the size of

Ëhesubject.Theprocedurefortheinescapab1egrouP¡vasthes¿laeas

that Ín the first experiment for the response contingent passive

avoidance condition. In the escape conditíon, the procedure was iden-
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tical excepË that if the animal- had not reÈurned to the safe side of the

apparatus r^/ithin 14 seconds, Ít was pushed back.

The Ëhree younger groups required significantly more trials than

the ol-dest group to learn the response in both the escapable and ínescap-

abl-e condíËions. fhose anÍmals in the escape grouP tended to require

slightl-y fewer trials in order Lo learn the response. However, control

groups, whose behaviour would refl-ecË Ëhe effects of age differences in

âctiviËy on acquísítion levels hreïe not employed. Therefore, any con-

clusíons concerning age differences in abí1iËy to ínhibít respondi.ng based

on these daËa would be premature.

Feígley and Spear (1970) ínvesËigaËed retenËíon of acËive and pas-

sive avoídance responses in a study which invo.lved Ëhree experíments.

On1-y the passíve avoidance experimenËs wíl-l- be reported here. In the

f irsL experíment ín r¿hj-ch a passíve avoidance Ëask was used, Ëhe anjmals

weixe 2L to 25 and 95 Ëo 105 days o1d. Each of the raËs receíved t::ainíng

âË one of three differenË shock levels. The warning signai !Ías a flashíng

1ighË, followed by shock when Èhe anjmal entered the passíve avoídance

shock chamber. Avoidance of Èhe shock chamber for 60 seconds on Ëwo con-

secutÍve trials consËituÈed the acquisiÈion criterion.. ReÈætion tests

occurred 1 and 28 days after Ëraíning. On the retention trial-s the ani-

mal-s were retrained to the acquisiËion criteríon, using acquísítion pa-

rameters.

The crossover latencies on the first trial did not differ signifi-

cantl-y as a function of age, indicating that activíty 1evels for Èhe Ëwo

age groups r¡rere sí'níl-ar.' lhe nr¡uber of Ërials to reach criËerÍon de-

creased as the shock intensíty increased in both age grouPs. Ihe young


