
Chapter 8 - Edwin Ray Guthrie 
 
Major Theoretical Concepts 

● The One Law of Learning 
○ Felt that the rules generated by theorists like Thorndike and Pavlov were 

unnecessarily complicated. 
● One-Trial Learning 

○ “A stimulus pattern gains its full associative strength on the occasion of its first 
pairing with a response” ( 1942, p. 30). 

● One Law of Learning: The Law of Contiguity. 
○ “A combination of stimuli which has accompanied a movement will on its 

recurrence tend to be followed by that movement” ( 1952, p. 23). 
● The Recency Principle  

○ Whatever we did last under a given set of circumstances will be what we will tend 
to do again if those circumstances are reencountered. 

● Movement-Produced Stimuli 
○ Caused by the movements of the body. 
○ Responses can be conditioned to movement-produced stimuli. 

 

 

● Acts and Movements 
○ Movements are simple muscle contractions. 
○ Acts are composed of a variety of movements. 
○ Unlike movements, acts require practice. 

● Skills 
○ A skill is made up of many acts. 
○ It takes time and practice for all the necessary associations to be made. 

 



Reinforcement 

● For Guthrie, reinforcement was merely a mechanical arrangement. 
● Reinforcement changes the stimulating conditions and thereby prevents unlearning. 
● Remember the Recency Principle 

 
The Guthrie-Horton Experiment 

● Approximately eight hundred escapes by cats from a puzzle box. 
● Stereotyped Behavior: 

○ Exact response tended to be repeated the next time the animal was placed into the 
puzzle box. 

○ Critics argue that the cats were expressing stereotyped greeting/marking 
behaviors and did not actually learn escape responses. 

 
How to Break Habits 

● Threshold Method 
○ “introducing the stimulus at such weak strengths that it will not cause the 

response and then gradually increasing the intensity of the stimulus, always taking 
care that it is below the “threshold” of the response.” 

○ 1943, pp. 60--61 
● Fatigue Method 

○ Get yourself a dog and a chicken… 
○ To break a dog of the habit of chasing chickens, all you have to do is to tie a 

chicken around the dog’s neck and let it run around and try to get rid of it. 
● Incompatible Response Method 

○ The stimuli for the undesired response are presented along with other stimuli that 
produce a response that is incompatible with the undesired response. 

○ Similar to counterconditioning. 
● “All three of these methods are, of course, only one method. All of them consist in 

presenting the cues of an undesirable action and seeing to it that the action is not 
performed.” (1938, p. 62) 

○ Avoiding the cues that elicit the undesirable behavior.  
○ Guthrie advised going to an environment that gives you a fresh start. 

■ This would be only a partial escape.  
Punishment 

● Guthrie argued for the effectiveness of punishment.  
● Punishment is effective only when it results in a new response to the same stimuli. 
● One form of punishment causes incompatible behavior and is effective, and the other 

does not and is ineffective.  



 
Drives  

● Referred to drives as maintaining stimuli. 
● Keep the organism active until a goal is reached.  
● Intentions are responses conditioned to maintaining stimuli. 

 
Transfer of Training 

● Like Thorndike, Guthrie expected very little transfer of training.  
● The best place to study, according to Guthrie, is in the room where you are going to be 

tested because all the stimuli in that room will be associated with the information you are 
studying. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 12 - Edward Chace Tolman 
 
Molar Behavior 

● Chief characteristic of molar behavior is that it is purposive. 
● Purposive behavior patterns can be looked on as behavioral Gestalten.  
● The means-ends, motivated character of behavior cannot be anticipated by analyzing its 

parts.  
 
Purposive Behaviorism 

● Tolman’s theory attempts to explain goal-directed behavior, or purposive behavior. 
● Tolman (1932): “Purposive Behaviorism is a molar, not a molecular, behaviorism, but it 

is none the less a behaviorism.” (p. 418). 
● The Use of Rats 
● Let it be noted that rats live in cages; they do not go on binges the night before one has 

planned an experiment; they do not kill each other off in wars; they do not invent engines 
of destruction, and if they did, they would not be so inept about controlling such engines; 
they do not go in for either class conflicts or race conflicts; they avoid politics, 
economics, and papers on psychology. They are marvelous, pure, and delightful. (1945, 
p. 166) 

 
Major Theoretical Concepts 

● What Is Learned? 
○ Certain events lead to certain other events or that one sign leads to another sign. 
○ Tolman was called an S-Srather than an S-R theorist. 

● What Is Learned?  
○ Learning, for Tolman, was an ongoing process that required no motivation. 
○ For Tolman, motivation acts as a perceptual emphasizer.  

● What Is Learned?  
○ What is learned is “the lay of the land”:a cognitive map.  
○ On this point, Tolman was diametrically opposed to the other behaviorists. 

● Confirmation: Tolman on Reinforcement 
○ During the development of a cognitive map, the organism utilizes expectations. 
○ Tentative expectations are called hypotheses. 
○ Hypotheses that are confirmed are retained. 
○ An expectancy that is consistently confirmed develops into a means-end 

readiness, or what is commonly referred to as a belief. 
○ Conrmation of an expectancy in the development of a cognitive map is similar to 

the notion of reinforcement. 
● Vicarious Trial and Error 



● Learning versus Performance 
● Latent Learning 

 

 
Latent Extinction 

● If an animal has learned an S-S expectancy (e.g., that a certain response will lead to the 
presence of food) and is given the opportunity to observe that that response will no longer 
lead to food, such observation will itself produce extinction.  

● This is latent extinction. 
 
Place Learning versus Response Learning 

● Response learning group were sometimes started at S1 and sometimes at S2, but no 
matter where they started, they always had to turn in the same direction. 

● Place learning group were always fed at the same place (e.g., F2). If a member of this 
group started at S1, it had to turn left to be reinforced. If it started at S, it had to turn 
right.  

 



Reinforcement Expectancy 
● Tolman predicted that if reinforcers were changed, behavior would be disrupted. 
● One group of rats runs a maze for bran mush and another runs for sunflower seeds. 
● On the tenth day of training, the group that had been trained on bran mush was switched 

to sunflower seeds. 
● As predicted, switching disrupted performance. 

 
Six Kinds of Learning 

● Cathexes 
○ The learned tendency to associate certain objects with certain drive states. 

● Equivalence Beliefs 
○ When a “subgoal” has the same effect as the goal itself. 

● Field Expectancies 
○ The organism learns what leads to what. 

● Field-Cognition Modes 
○ A strategy, a way of approaching a problem-solving situation.  

● Drive Discriminations 
○ Organisms can determine their own drive state and respond appropriately. 

● Motor Patterns 
○ Agreement with Guthrie about conditions under which a motor pattern gets 

acquired. 
● Tolman on Education 

○ Tolman and the Gestaltists agree about educational practices. 



○ Emphasize the importance of thinking and understanding. 
○ Teacher acts as a consultant to assist clarifying and then confirming or 

disconfirming hypotheses.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 14 - Donald Olding Hebb 
Lashley’s Legacy 

● Principle of Mass Action 
○ Disruption of learning and retention goes up as the amount of cortical destruction 

goes up, regardless of the location of the destruction. 
● Principle of Equipotentiality 

○ If one part of the cortex is destroyed, other parts of the cortex take over the 
destroyed portion’s function. 

● The Cortex functions as a whole 
○ Hebb’s Three Observations 

■ 1.The brain does not act as a simple switchboard, as the behaviorists and 
associationists had assumed.  

■ 2.Intelligence comes from experience and, therefore, is not genetically 
determined. 

■ 3.Childhood experiences are more important in determining intelligence 
than adult experiences.  

 
Major Theoretical Concepts 

● Restricted Environments 
○ Several experiments demonstrate disabling effects that restricted environment has 

on early learning and development of the nervous system. 
● Enriched Environments 

○ Greater sensory diversity provided by enriched environment allows animals to 
build up more numerous and more complex neural circuits or networks. 

● Cell Assemblies 
○ Each environmental object we experience stimulates a complex pattern of neurons 

called a cell assembly.  
● Cell Assemblies 

○ Hebb’s (1949) Neurophysiological Postulate: “When an axon of cell A is near 
enough to excite a cell B and repeatedly or persistently takes part in firing it, some 
growth process or metabolic change takes place in one or both cells such that A’s 
efficiency, as one of the cells firing B, is increased”(p. 62).  

● Phase Sequences 
○ “a temporally integrated series of assembly activities; it amounts to one current in 

the stream of thought”(Hebb, 1959, p. 629) 
○ Hebb (1972): Cell-assemblies that are active at the same time become 

interconnected. (p. 67) 



 
Memory 

● Long-Term and Short-Term Memory 
○ The contention that short-term memory is converted into long-term memory is 

referred to as consolidation theory. 
○ Anything that disrupts short-term memory should also disrupt the long-term 

memory. 
● Consolidation Theory 

○ Duncan (1949) trained rats to jump a barrier to avoid an electric shock.  
○ Following each trial, each animal was given an electroconvulsive shock (ECS).  
○ ECS occurred 20 seconds, 40 seconds, 60 seconds, 4 minutes, 15 minutes, 1 hour, 

4 hours, or 14 hours after a learning trial. 
○ Duncan’s Results 
○ The more closely ECS follows a learning trial, the more it disrupts memory of the 

learning experience. 
○ After an hour, ECS apparently has no effect on memory. 
○ Moments immediately following learning experience more important for 

consolidation than those after the first minute.  
● Anterograde amnesia  

○ If the hippocampus is damaged, there is failure to learn new information. 
● Declarative memory 

○ Hippocampal damage interferes with the ability to know that ‘you know.’ 
● Declarative Memory versus Procedural Memory 
● Procedural Memory is knowing ‘how to.’ 

○ Damage to basal ganglia interferes with procedural memory but not declarative 
memory. 

 
 
 
Hebb's Influence on Neuroscientific Research 



● Reinforcement and the Brain 
● Olds And Milner (1954): reinforcement center(s)in the brain. 

○ No deprivation needed before training. 
○ Satiation does not occur. 
○ Takes priority over other drives.  
○ There is rapid extinction. 
○ Most schedules of reinforcement do not work. 

● Several researchers suggest that dopamine activity in the nucleus accumbens mediates 
anticipatory or motivational aspects of reinforcers. 

● Dopamine-mediated motivational effects can be dissociated from pleasure/hedonic 
effects. 

 
Long-Term Potentiation 

● Two different LTP phenomena reflect the neural bases for non- associative learning 
(habituation and sensitization) and for associative learning. 

● LTP, mediated by an internal potentiating pulse, is now considered a possible means by 
which certain kinds of natural learning occur. 

● Learning also involves elimination of phase sequences that are unnecessary. 
● In LTD, when two sending cells stimulate a single receiving cell, the receiving cell 

becomes unresponsive to the activity of the sending cells. 
 
Neuroplasticity 

● Neuroplasticity (or brain plasticity) is the term used to describe the brain’s capacity to 
reorganize or modify its connections as a result of experience. 

● Experience changes both the length of a neuron’s dendrites and the numbers of receptor 
sites on dendrites. 

● Neurogenesis 
○ The birth and development of new neurons. 
○ Occurs well into adulthood in parts of the brains of many animals, including 

humans. 
○ Occurs in parts of the hippocampus implicated in learning and memory. 

● Relearning after Brain Injury 
○ Some patients exhibit either partial or complete recovery of their stroke-induced 

losses. 
○ Recovery is mediated by recruitment of neurons not typically involved with the 

skills in question.. 
○ Might involve a silent synapse--a synaptic connection that might be nonfunctional 

but which becomes functional and active during learning. 
● New Connectionism 



○ Neural Networks 
■ A set of computer-simulated neurons and their potential interconnections 

and relationships. 
■ Successfully simulated language learning, recovery from brain damage, 

and other complex phenomena. 
 
Hebb on Education 

● Early learning characterized by building cell assemblies and phase sequences. 
● Later learning explained more by Gestalt principles than by associationistic ones. 
● Suggests different kinds of classrooms for younger versus older learners. 

 

 


