Chapter 8: Stimulus Control

Stimulus Gntrol

Generalkation & disaimination
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Multiple shedules &behavoral contrag
Fading &errorless disrimination learnng

Stimulus contol: Applications for the study
of memory




Stimulus Control

e Stimulus control
— Presencef the

— Does not

Examples

— 2000HzTone: Leve Pess - Food
— Hotel : Smoking Urge- Smoking

Generalization &iscrimination

» Stimulus Generalization is the tendencyoir an
operantesponse

— Example If you have learned © beg for candyn a
groceay dore,you might also do it in a conveniace
store

— More simlar the stinulus to the 8

« Ratis rewarded withfood forlever presing h the presece of
a 2000Hz toneMorelikely press he lever inpresene@of 1800
Hz tone than 10061z tone




Generalization &iscrimination

e Stimulus Discrimination is the

— Opposte ofgenealization

Stimulus Gaeralization

» Genealization gradient

— Depidion of strangth of respondingnithe presene of
stimuli similar to the 8
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Discrimination Training

* While thedisaiminitive stimulus sgnals
that reinforcementis available,other stimuli
becone spnals hat reinforcenent will
NOT be awilable.

» These dter stmuli are caled
“discriminitive simuli for extinction”

Discrimination Training

» Disaiminationtraining (operant pocedures

— When responding is NOTeinforced in he presencef
certain gimuli those stinuli becomediscriminative
stimuli for extinction (symbol = 9)

Example

2000Hz Tone (%) : Leve Pess (R) — Food ()
1200Hz Tone (9) : Lever Press (R) — No Food (-)




Peak Shift Efect

Peak SHit Effect-Following
discriminationtraining,

— Originaly tranedto press fo
2000Hztone.

— Seegereralzatbn gradient

— Then tain fa 2000 Hztone
and NOT for 1200 Hz tone.

— See newgenerdkaton
gradiem.

— Peak regonding t02200 Hz,

which has ever leen traied.
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Peak Shifcont

* Explanations

— Responding ozurs to rehtive (rathe than d&lute)
values of &muli (eg., higher pitdhed tonsindicae
food; lower pitched tonsindicate no food)

— SPismore simiar to $ than 2200Hz toneral has
aoquired ts inhibitory propertes




Multiple Schedules

» Multiple schedws& behavbralcontrag
— Multiple schedules -

— Differ from chaned sched@ls (reinforce is delvered dter
each conponent)

H 30-sec V1 30-%cC
Red Key Key Pe& - Food /Green KeyKey Peck - Food
S R 5 &P R 8

Multiple Schedules

» Multiple schedus& behavoral conrag

continued
Fl 30-&C VI 30-%c
Red Key Key Pe& - Food /Green KeyKey Peck —
Food
X R 5 &P R 8

— Can denonstrag¢ stimulus control f responding vads
with S reinforement schedug




Behavwral Contrast-negative

Behavior al contrags —

Negative contrast— inaease in rge ofreinforcemenin one
component produes
VI 60-sec VI 60-sec
Red Key: KeyPeck - Food/ Green Key Key Pek — Food
— Same schedle so eqal responthg onbothparts

— Change rimforcement associatewithredkey(twice as mch)
*VI1 30-sec* VI 60-sec

Red Key: KeyPeck - Food/ Green Key Key Pek — Food
— Despte the Gren condtion remaining thesame,

Behavoral Contrast-positive

Positive contrast - deaease in rée ofreinforcemenbbn one
component produes

VI 60-sec VI 60-sec
Red Key: KeyPeck - Food/ Green Key Key Pek — Food

— Change rimforcement associatewithredkey(half as mich)

*VI 120-sec* VI 60-sec
Red Key: KeyPeck — Food/ Green Key Key Ped - Food
— Despte the Gren Key renaining thesame,

Similar efectsare observed when theagntude of he
reinforcer schanged




Lim itations

 Limitations of dsaiminationtraining
— When discriminating & from S* P will make nistakes
— Can reult in frustraion, emotiond behavior efc.

» Fadingé& errorlessdiscrimination learning
— Can reluced nurber of errors to Sif:
1.
2.

Lim itationsCont

Example
Pigeonstrainal to peck ared ke (VI 60-seg, once
behavior estdlished 5 seextinction intervds
implemented (light key switched off).Pigeonsdon’t
pedk at dak keys ® it's easy to gablish as 8
Reinforcenment and extindion sessions gradugl
increasedd 3-mins eah.Dark key then gradudly
illuminated with green inge.Almog no errors made
S relaive to controlgroup




Lim itations of errorless
discrimination training
¢ Marsh & Johnn (1968)

 Pigeonstrained to dscriminate beéween red and blue keys usg
errorless discrimination proedure

 Other pigeons trairtttodiscriminate usingtandard discrimination
procedures

+ Once dscrimination leaming hadtaken plae he & and3* were
revered

 Pigeonsthat kamed to dscriminateusing $andard procedures had

 Pigeonsthat kamed to dscriminateusing erorlessprocedures had

— Standard task -adverse sie@ effeds in originallearning butaskproduces
greater fexibility if material requires subsegient modfication

Memory

e Stimulus control The studyof memory

— Can asess the féect of gimuluscontrol on menory in
humansby asking questions thaequre verbal
response (g., multiple cdhoice exams)

« Correctresponse ='S
* Incorrect response =S

— Animds do not havererbalability so need lternative
techniquesto gudy menory
— Delayed-maching-to-sample
» Animalis shownsample stmulusand followinga celay it is
required to selectit froma group of alterriaves

« If correctstimulus & seleted the animals thoughto have
rememberd it




1. Sample stmulus is
presengd (pig®n must

ped at it to ensurethat it is Sample gimulig

noticed) I
2. Delay interval administered

3. At ted, pigeons must
remembe which key was . .
elav interyv

previousy ill uminaed to
receivefood reward O O O

» Can beusd to tex menory
processes by akring Test y

aspets of the proedure
(eg., length of sarple @ O @
presenation, lengh of = T

delay perod etc) No Eood Food

Memorycont

» Directed forgettig

— Is menory poorer for meerial that you havebeen old
to forgd (relative to manory for mderial that you hae
not told to forge)?

— Matdhing-to-sample proedure enployed

— During dehy phase gieon is show ether:
¢ O = rarember the ample stinulus
« X = forgetthe sample gnhulus(trial will strt over)
» Folowing occaionalX-trialstestdisplay ispresented

— Question — wil pigeon perform worse dest for
material they have ben instruted b forget (ie, X-
trials) as opposed taoformaton they hae bea
instruded b remenber (ie., O-trials)

10



Samnle dimuliic Samnle dimuliic

O @ O|l0O® O

O @ QJ[© ® O

Test

End d Trial
OR
TestPhase

No

Food FOOd + Evidenee suggests

Lecture Summary

Behavior is under stnulus contol when the presnce of a
discriminaive gimulus (%) affeds the probalblit y of the
behavior

Peak shifteffed refasto the taxdency for he pe& of a
geneaalizaion gradient to shiftto one sidef the & (away
from the %) following discrimination training

Multiple scheules consist ofwo or more scheduls
presengd in sequece,each with ks own S
Errorlessdiscrimi nation training reducsside effeds
associted with discrimnation traning, butbehavior
acguired trough this proagure is difficult to modify later
Delayed maching-to-samplegprocedurecan be usedot
study menory in animds eg., direded forgéting
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