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Intrinsic vs. extrinsic motivation

Basic concepts



Drive

Regulatory approach: The organism responds to disruptive internal 

states by restoring the internal equilibrium.

Need

Drive

ActivityGoal

Quiescence



Hull’s theory of generalized drive

Hull (1943) proposed a general theory of learning that incorporated the 

notion of generalized drive

Hull’s basic equation for behavior (which he called “excitatory potential”) 

was:

Behavior = Habit strength  x  Drive

Thus, for a behavior to occur the organism must both *know* what to do 

(“habit strength”) and must be *motivated* to do it (“drive”).

Operationally:

H = number of training trials

D = hours of food deprivation

Why HxD rather than, say, H+D?

Since these are intervening variables, Hull had to define how they would 

relate to behavior.
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Drive Level

High H (many training trials)

Low H (few training trials)

Multiplicative relationship between H and D

Low D: competing 

responses interfere 

with task under both 

low or high H.

High D: competing 

responses interfere 

with task mainly under 

low H conditions.



Generalized D

Drive
(motivation)

Food deprivation

Water deprivation

Pain

Cold Behavior

Training trials
Habit

(learning)
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Prediction:  organisms should be FASTER at learning a shock avoidance task 

motivated by pain when under food deprivation than when satiated.



Drive reduction theory

Stimulus situation

Response

Food

HIGH DRIVE (hunger)

Consummatory 

behavior

Any stimulus that reduces a drive has appetitive incentive value.

Drive reduction

Food becomes 

an appetitive 

incentive

Drive reduction 

strengthens SR 

associations



Drive induction theory

Any stimulus that induces a drive has aversive incentive value.

Stimulus situation

Response

Shock

Pain

LOW DRIVE (no pain)

Drive induction

Shock becomes 

an aversive 

incentive

Drive induction 

weakens SR 

associations



Drive induction data: Disconfirming evidence

Campbell et al., J Comp Physiol Psychol, 1966, 61, 123-127.

(1) Changes in activity as 

a function of:

-Food deprivation

-Water deprivation

-No deprivation

(2) Activity changes depend on the 

species:

-Deprived chicks exhibit increases in 

activity followed by a sharp decline, 

relative to satiated chicks.

-Deprived rabbits exhibit decreases 

in activity.

(3) Activity changes depend on the type 

of deprivation:

-In Guinea pigs (lower graph), food 

deprivation increases activity, 

whereas water deprivation 

decreases activity.



Drive induction data: Confirming evidence

Fear-potentiated startle:

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

Group Pretest Phase 1 Phase 2 Posttest 1 Posttest 2

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

Experimental Odor+Noise OdorShock NoiseStartle Odor+Noise Odor

Control Odor+Noise Odor, Shock NoiseStartle Odor+Noise Odor

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

Jones et al., Behav Neurosci, 2005, 119, 329-335.

[Video]

1 2

http://go.owu.edu/~deswartz/procedures/habituation.html

http://go.owu.edu/~deswartz/procedures/habituation.html
http://go.owu.edu/~deswartz/procedures/habituation.html


Drive reduction data: disconfirming evidence

Whalen, J Comp 

Physiol Psychol, 

1961, 409-415.



Incentive learning Do we know that food is rewarding 

even before trying it the first time?

Incentive learning:

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

Group Phase 1 Phase 2 Test

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

Hungry FD: Lever Sucrose FD: Sucrose WD: Lever?

FD: Pull Food FD: Food

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

Thirsty FD: Lever Sucrose WD: Sucrose WD: Lever?

FD: Pull Food WD: Food

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

Dickinson & Dawson, Quart J Exp Psychol, 1988, 40B, 113-134.

Test Performance
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Drive stimuli

Hull’s Drive

Stimulus feedback acting like any other stimulus

Energizing effect on behavior

Food

Water (1) Trained while satiated,

Tested hungry  turn left

Tested thirsty  turn right

(2) Conditional discrimination:

If hungry  turn left

If thirsty  turn right

(3) Different levels of food deprivation:

If very hungry  turn right

If mildly hungry  turn left

(4) Runway performance:

If very hungry  no food  slow

If mildly hungry  food  fast

http://rds.yahoo.com/_ylt=A9G_Rti7RMtFnSYA0juJzbkF;_ylu=X3oDMTBkbmplZzd2BHBvcwMxNARzZWMDc3I-/SIG=1ghjkuoor/EXP=1171035707/**http%3A//images.search.yahoo.com/search/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dfood%252Bpellets%2526fr%253Dyfp-t-447%2526toggle%253D1%2526cop%253Dmss%2526ei%253DUTF-8%26w=273%26h=163%26imgurl=www.rabbitrehome.org.uk%252Fcare%252Fimages%252Ffood_pellets.jpg%26rurl=http%253A%252F%252Fwww.rabbitrehome.org.uk%252Fcare%252Frabbitfood.asp%26size=11.7kB%26name=food_pellets.jpg%26p=food%2Bpellets%26type=jpeg%26no=14%26tt=5,119%26oid=caf85e5b0c417610%26ei=UTF-8
http://rds.yahoo.com/_ylt=A9G_RtkZytBF9qEAczOJzbkF;_ylu=X3oDMTBjMHZkMjZyBHBvcwMxBHNlYwNzcg--/SIG=1gkngn8dl/EXP=1171397529/**http%3A//images.search.yahoo.com/search/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dspinal%252Brats%2526ei%253DUTF-8%2526fr%253Dyfp-t-447%2526x%253Dwrt%26w=160%26h=120%26imgurl=www.playfuls.com%252Fscitech%252Fgimages%252Frats.jpg%26rurl=http%253A%252F%252Fwww.playfuls.com%252Fnews_00563_Spinal_Cord_Injured_Rats_Successfully_Treated_With_Stem_Cells.html%26size=4.4kB%26name=rats.jpg%26p=spinal%2Brats%26type=jpeg%26no=1%26tt=190%26oid=1b2c8883d6c8e2d8%26ei=UTF-8


Acquired drives

Do organisms treat signals of incentives similarly to the way they treat incentives?

Escape from fear:

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

Group Phase 1 Test

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

1 Peppermint context  Pain Peppermint < Cinamon

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

2 Cinamon context  Pain Peppermint > Cinamon

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

P P C

Shock

http://domainhelp.search.com/images?q=rattus+norvegicus&topframe=1&page=1&int=1567&index=2
http://domainhelp.search.com/images?q=rattus+norvegicus&topframe=1&page=1&int=1567&index=2

