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Elicited Behavior

I. Elicited Behavior

II. Effects of Repeated Stimulation

III. Opponent Process Theory

Elicited Behavior - Definitions:
· Is behavior that occurs in response to specific environmental stimuli.

· We will talk about 2 kinds:

1. Reflexes

· Basics

· Involve 2 components:

1. An eliciting stimulus

2. A corresponding response that is produced by the stimulus.  

· Typically promotes the well-being of the organism.

· In the simplest case, the reflex involves 3 neurons.

1. Sensory or Afferent Neuron

2. Interneuron

3. Motor or Efferent Neuron

· Simple Example – reflex arc
· Infant Reflexes

· Constitute much of the behavior of human (& other mammalian) babies.

· Examples include:

· Cheek Touch causes Head Turn - helps find nipple.

· Object in Mouth causes Sucking - helps obtain nutrition.

· Respiratory Occlusion - reduced air flow causes: head pull-back, move hands in face wiping motion, & crying. Helps to breath. 

· Reflexive Locomotion - Appear goal directed & voluntary, but are simple reflexes.  Are 2 kinds:

1. Kinesis - A change in the amount/speed of movement irrespective of direction.  Exs:

· In wood lice, low humidity elicits movement.

· In grasshoppers, the opposite occurs.

2. Taxis - A stimulus elicits movement toward or away from it. Exs:

· Earthworms turn away from bright light (neg. phototaxis).

· Insects attracted to heat (pos. thermotaxis). 

· Other Reflexes

· Pupil Constriction to bright light.

· Startle to brief loud noise.

· Salivation to food in the mouth.

· Coughing in response to irritation of the throat.

· Sneezing in response to irritation of the nasal passages.

· Vomiting after consuming an emetic (such as alcohol).

2. Modal Action Patterns
· Response sequences that are species typical (i.e., species-specific reflexes).

· Is a concept from Ethology.

· Used to be called “Fixed Action Patterns (FAPs)”, but it turns out that are not always so fixed.

· MAPs have been identified for feeding & sexual behaviors, territorial defense, aggression & prey capture.

· MAP – Examples

· Herring Gull Feeding

· The chicks peck at the red patch causing the parent to regurgitate food (Tinbergen & Perdeck, 1950). The red patch on the bill has been called the Sign Stimulus, Releasing Stimulus, or Innate Releasing Mechanism (IRM).
· Herring Gull Egg Retrieval - Baerends & Drent (1982)

· Also studied the features of sign stimuli in gulls.

· Varied the size, color, shape, & speckling of gull eggs & observed egg retrieval behavior.

· They found that several stimulus features could act in an additive way to influence the effectiveness of the stimulus.

· By manipulating these features, they were able to come up with a unusually effective or Supernormal Stimulus.
· Big, speckled, green eggs were the most effective.
· Other examples include:

· Dog & cat feeding (head shake) & elimination (scratch ground with hind legs).

· Dog circles before lying down.

· Dog burying bone.

· Spider spinning cocoon.

· Primate grooming (ex. humans & their dirty eyed dogs).

Effects of Repeated Stimulation

· Simple Learning

· Habituation - Decreases in responding produced by repeated stimulation. Ex. Rat startle
· Sensitization - Increases in responding produced by repeated stimulation. Ex. Earthquake.
· Note that these definitions are more precise than that given in our introductory lecture.

· Two Examples in Detail

1. Visual Attention in Infants - Bashinski et al. (1985)

· Used 2 groups of 4-month old infants.

· Each group was exposed to a stimulus for 10 sec 8 times with a 10 sec ITI.

· The DV was fixation time of the infant.

· Each group had a pattern:

1. 4x4 group clearly shows habituation.

2. 12x12 group initially shows sensitization & then shows habituation.

2. Startle Response in Rats - Davis (1974)

· Exposed rats to either 60 or 80 dB background noise.  

· Both groups received 100 presentations of a brief (90 millisecond), loud (110 dB, 4000 cps) tone superimposed on the background noise (ITI = 30 sec).

· The DV was the amount the rat startled (as measured by a stabilimeter).

1. 80-dB group shows sensitization.

2. 60-dB group shows some habituation (at least initially).

· Other Response Decrements

· The defining feature of Habituation is a response decrement.  Other forms of such decreases in responding include:

· Sensory Adaptation - decrease in sensitivity of a sense organ. 

· Response Fatigue - when the muscles involved become incapacitated.

· Thus, simple learning is assumed to occur in the CNS.

· Dual Process Theory

· Proposed by Groves & Thompson (1970) & is the dominant theory of simple learning.

· Assumes different types of underlying neural processes for increases & decreases in responsiveness.

· Habituation Process decreases responding & is assumed to occur in what is called the S-R System (i.e., the reflex arc).

· Sensitization Process increases responding & is assumed to occur in the State System.  Unlike the S-R System which is activated with each stimulus presentation, the State System is only activated by arousing events.

· The behavioral effect depends upon which process is stronger.  Thus, the effect is the sum of the processes. The diagram on the next slide illustrates this.

· Note the distinction between effects & processes is analogous to the distinction between learning & performance.  That is, learning underlies performance & processes underlie effects.

· Although not successful in explaining all of the phenomena related to simple learning, the theory has been influential in the study of the plasticity of elicited behavior.

· An important contribution has been the assumption that neurological events taking place outside of the reflex arc can influence elicited behavior.

· Characteristics of Simple Learning

· Time Course

· Simple learning is not always long lasting.  Thus, not all instances can be properly considered examples of learning.

· Sensitization

· Typically short lived (i.e., mins, but are reports of up to a week).

· There is a direct correlation between intensity of stimulus & the amount of sensitization.

· Habituation

· Are actually 2 types:

1. short-term - similar to sensitization effects.

2. long-term - days (at least).

· Illustrated by Leaton (1976)

· Looked at startle response of rats to a 2 sec loud tone.

· First, the rats were permitted to get used to the apparatus. Then, had 3 phases.
	Phase
	Procedure

	1
	1 tone/day for 11 days

	2
	1 tone/3 sec (300 tones)

	3
	1 tone/day for 3 days


· Showed short- and long-term habituation as well as spontaneous recovery.
· Stimulus Specificity

· Habituation

· Is typically specific to the stimulus that is repeatedly presented.

· There is some generalization here though.  It is called Stimulus Generalization of Habituation.

· Sensitization

· Is not stimulus specific.  Leads to increased reactivity to a range of stimuli.

· Effects of Strong Extraneous Stimuli

· Sensitizing the organism with a strong extraneous stimulus can completely restore the habituated response.  This is referred to as Dishabituation.

· The phenomenon is nicely demonstrated in human infants by Kaplan et al. (1990).

· Used the 4x4 grid stimulus from Bashinski et al. (1985).

· Were shown the grid once a day for 8 days.  Half of the infants heard a 75 dB 1000 cps tone during the presentation of the grid on Day 9.  All infants were then shown the grid again on each of 3 days.

· Note that the speaker was behind the infant.

Opponent Process Theory
Deals with complex emotional responses
· Dynamics of Affect

· OP Theory was designed primarily by Richard Solomon (1974, 1977) to account for all acquired motivations.

· Believes that love & other social attachments are acquired motivations (i.e., they are experientially produced rather than innate). 

· The theory states that acquired motives arise from the dynamics of affect.

· In every case of acquired motivation, affective or hedonic processes are involved.

· Generally speaking, this theory deals with the costs of pleasure & benefits of pain.

· Three affective or hedonic phenomena occur in relation to every acquired motive.

1. Affective Contrast

· Ex. behavior of ducks.  A moving mother duck is presented to a 5-hr old duckling for the first time in its life. Duckling gets excited & stumbles towards the mom.  After a min elapses, the mother is removed.  After 5-10 sec, the duckling becomes agitated & begins emitting repetitive, high-pitched sounds (distress calls).  These persist for several min & then cease.

· It appears that presentation of the mother is a pleasant experience while her removal is unpleasant for the young duckling.

· Sequence of Affective Contrast

· Where State A is pleasant & State B is aversive/unpleasant (or vice-versa).

· The only requirement of the theory is that State A & State B are in contrast (i.e., if one is pleasant the other is unpleasant).

· This pattern has been called the Standard Pattern of Affective Dynamics.
2. Affective Habituation (or Tolerance)

· Ex. consider marriage or, more generally, a love relationship.

· In the beginning, each of the partners are typically elated when they see each other.  They are in love. 

· Now lets look at the same couple again years later (assuming they are together).  When they see each other, they feel content (not elated).  In other words, they have become habituated to each other.  They still love each other, but seeing one another is the usual & does not produce the elation it used to.

3. Affective Withdrawal (or Abstinence)

· Ex. consider our couple again. 

· Early in the relationship, if one dies, the other would feel bad, but would probably get over it quickly.

· If this tragedy occurred later in the relationship, it would probably have a more devastating impact on the surviving partner.

· Standard Pattern of Affective Dynamics

· It is now possible to portray the standard pattern of affective dynamics under 2 conditions:
1. When the hedonic event is new (only presented a few times)

1. Peak of Primary Affective Reaction - when stimulation begins, there is a rapid departure from baseline affect which peaks shortly thereafter.

2. Adaptation Phase - the intensity of the affect produced starts to decline, even while the stimulus is present.

3. Steady Level - this decreased State A affect then approaches a steady level.

4. Peak of Affective After-Reaction - when the stimulus event is terminated there is a rapid decrease in the affect level until the contrasting affect (State B) emerges & reaches a peak.

5. Decay of After-Reaction - this B state then slowly decays & no overshoot is observed.

2. After the hedonic event has undergone habituation.

· The stimulus does not produce as big of an A-State (Habituation has occurred).

· The intensification of the withdrawal syndrome or B-State.

· The Theory

1. The brains of mammals are organized to oppose or suppress any type of emotional arousal or hedonic process.

2. Primary or ‘a’ process tracks the stimulus.

3. Primary process arouses an opponent or ‘b’ process which is:

a. sluggish to begin

b. slow to build to asymptote

c. slow to decay

4. Opponent processes are strengthened by use & weakened by disuse.

· Some Supporting Data

· Effect of shock on heart rate in dogs mirrors the standard pattern of affective dynamics.

· few stimulations - LoLordo et al. (1966)

· A-State is pain, B-State is relief

· Magnitude of the state is correlated with intensity of stimulus.

· habituated stimulus - Katcher et al. (1969)

· A-State got smaller & B-State got larger

· Opponent Processes are strengthened by use - Hoffman (1974)

· If one assumes distress calls are an index of the B-State resulting from removal of the hedonically pleasant mother, then certain predictions follow.

· For ex, distress calls should increase in frequency with repeated presentations of the mother.  In other words, the opponent process should be strengthened with use.

· To test this prediction, Hoffman alternately presented & removed the mother duck for 1 min periods while measuring the amount of distress calling.

· Opponent Processes are weakened by disuse - Star (1978)

· Opponent Processes should be weakened by disuse.

· DV was the amount of distress calling in the min following each exposure to the mom. 

· Used 4 groups of ducks differing in the time interval between exposures to the mother.  (All groups received a total of 6 min). 

	Group
	Interval Between Exposures

	I-0
	None, i.e., continuous

	I-1
	1 min

	I-2
	2 min

	I-5
	5 min


· Results

1. Data for I-1 group is similar to that of Hoffman (1974).

2. Group I-2 showed some growth of the B-State, but its asymptote was lower than I-1.

3. Group I-5 showed the critical result, that is, no growth of the opponent process.

· Thus, the Critical Decay Duration (CDD) is that ISI which is big enough to prevent the growth of the opponent process.  If the ISI is greater than the CDD then the opponent process will not grow.  In the study, the CDD was between 2 & 5 min.

· Also demonstrated a Savings Effect. That is, the strengthening of the opponent process during retraining proceeded more quickly than during the original training. 

· Still Other Data Accounted For

