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Avoidance learning: preparations

Two-way active avoidance

ÅBoth compartments of the shuttle box are similar.

ÅThe SD is presented in both compartments. 

ÅShock is presented in either compartment when Ri fails to occur.

Discriminative active avoidance

ÅUsed with shock or water immersion.

ÅShock is delivered after the SD, except when the animal turns to a 

specific arm (either right or left).



Avoidance learning: preparations

Unsignaled (or Sidman) avoidance

SR

Ri

Shock-shock 
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interval

Each response 

resets the 

response-shock 

interval

A steady stream of 

responses at an interval 

lower than that of the 

response-shock value 

would avoid all shocks



Avoidance learning: preparations

Step-down 

procedure

Two-compartment procedure

Passive avoidance

Day 1: Training Day 2: Test

ÅPlace animal on platform or in 

the lighted compartment

ÅShock is administered when the 

animal steps down the platform 

or enters the dark compartment

ÅPlace animal on platform or in 

the lighted compartment

ÅMeasure the latency to step 

down the platform or enter the 

dark compartment

ÅNo shock is administered



Two-process learning theory

S S*noR

Instrumental

Pavlovian

S noS*R

rS*-sS*eS*

A mediational process 

induced by Pavlovian 

conditioning that 

modulates the 

instrumental response

FEAR!

Early in 

training

Later in 

training

Mowrer, 1947, Harvard Educ Rev, 17, 102-148.



Two-process theory of avoidance learning
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Two-process theory of avoidance learning
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Testing two-process theory
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Kamin, 1957, J Comp Physiol Psychol, 50, 450-456.



Testing two-process theory: Results

Kamin, 1957, J Comp Physiol Psychol, 50, 450-456.



S R

M

Mediational models

ÅIn avoidance learning, fear may be referred to as the mediator.

ÅFear = Mediator = Expectancy of shock (e) ~ Hullôs rG-sG

ÅThere are two possible mediational mechanisms: sequential or parallel.

ÅSequential (no need for direct SĄR associations):

ÅParallel:

S RM

Overmier & Lawry, 1979, Psychol Learn Motiv, 13, 1-55.



Transfer of control design (aversive)

Pavlovian          Instrumental Transfer-of-control

Group Phase Phase Test

(fear conditioning)      (active avoidance)

---------------------------------------------------------------------------------------------------

1 X: A+ Y: RĄO Y: AĄR?

---------------------------------------------------------------------------------------------------

X: A

+
(fear)

Y: manipulandum

R

A

Y: manipulandum

PLUS

+
O

O
O

(fear)
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(fear)

+
(fear)

R!
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Testing the mediational model



Disrupting the S-M link

Pavlovian

Group      Baseline Phase Test

---------------------------------------------------------------------------------------------------

1 AĄnoRĄSh     A- AĄR?

AĄRĄnoSh B+ BĄR?

C- CĄR?

---------------------------------------------------------------------------------------------------
Extinction of the SD without the opportunity to 

respond should weaken the AĄM link, without 

disturbing the MĄR link. 

Control CSs to assess the viability of 

the instrumental response after A-

training. 

A           B          C

ÅDisruption of 

the AĄM link 

prevents A from 

modulating R in 

test.

ÅB & C prove 

that R can be 

modulated.

Overmier & Bull, 1969, J Exp Psychol, 79, 464-467.
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Disrupting the M-R link

Avoidance R2

Group        Baseline Phase Elimination     Test

--------------------------------------------------------------------------------------------------------------

1 X:noR1ĄSh    Y:AĄnoR2ĄSh Y:Sh X:AĄR1?

(M-R break) Y:BĄnoR2Ą0

2 X:noR1ĄSh Y:AĄnoR2ĄSh --- X:AĄR1?

(M-R intact) Y:BĄnoR2Ą0

3 X:noR1ĄSh Y:AĄSh --- X:AĄR1?

(no M-R) Y:BĄ0

--------------------------------------------------------------------------------------------------------------

Avoidance Rs are eliminated 

by inescapable shocks

A     B   A     B   A     B   

ÅDisruption of the MĄR2 link 

does not prevent A from 

modulating R1 in test.

ÅThis proves that the AĄM link 

was still viable.

ÅElimination of the Ravo to A did 

not prevent A from controlling 

another Ravo.

Overmier & Blackbill, 1977, Behav Res Ther, 15, 51-56.
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Integrating the previous two experiments

Disrupting the 

S-M link: 

Overmier & Bull 

(1969)

A

R

Fear

Pavlovian

Group      Baseline Phase Test

---------------------------------------------------------------------------------------------------

1 AĄnoRĄSh   A- AĄR?

B+ BĄR?

C- CĄR?

---------------------------------------------------------------------------------------------------

A Fear

B

C

Fear

B
R

C

A

Disrupting the 

M-R link: 

Overmier & 

Blackbill 

(1977)

Avoidance R2

Group      Baseline Phase Elimination Test

X: Y: Y: X:

--------------------------------------------------------------------------------------------------------------

1 noR1ĄSh     AĄnoR2ĄSh Sh AĄR1?

(M-R break) BĄnoR2Ą0

--------------------------------------------------------------------------------------------------------------

X R1

Fear
A

R2

Fear

B

R2

Fear

X R1

FearAA



Stimulus properties of mediators (expectancies)

Notice that the conditional 

discrimination is solvable even 

with nondifferential outcomes, 

provided there is no delay.

Linwick et al., 1988, Amer J Psychol, 101, 313-334.
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