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logistics: monthly quiz (Feb 26)

• worth 5% of your grade

• 30 questions, multiple-choice (quiz-like)

• on Canvas, open book 

• will cover modules L1-L5

• spaced practice + prepare for the midterm (March 1)

• midterm will be closed book, in class

• practice test will be made available next week



recap

• what we covered:
• associations: Cattell and Thorndike

• Pavlov’s classical conditioning

• Rescorla-Wagner model

• your to-dos were:
• finish: L4 quiz + writing assignments

• start: L5 (behaviorism) chapter

lion tiger

lion tiger

lion tiger



today’s agenda

• the backdrop for behaviorism

• the many forms of behaviorism



the backdrop: mentalists vs. physicalists

• mentalists wanted to study the mental 
processes contributing to behavior
• examples?

• physicalists wanted to explain behavior 
through the physiological processes 
occurring in the body/brain 
• examples?

• limitations and criticisms to both approaches:
• mentalists lacked objective measures

• physicalists were too reductive

mental physical



the backdrop: associationism and conditioning

• Pavlov’s work on classical conditioning 
directly inspired behaviorism as a 
movement, perhaps due to feeling “more 
scientific”

• this also coincided with psychology trying 
to establish itself as a real science

• behaviorism had many flavors but all of 
them agreed on the fact that behavior was 
all about stimulus-response interactions



Watson’s behaviorism: origins

• John B. Watson, the “arch-prophet” 

• listed as a researcher in Eugenical 
News

• believed that prior methods 
(introspectionist) of studying 
behavior were biased and 
unreliable



Watson’s behaviorism: Little Albert

• Watson wanted to generalize Pavlov’s classical 
conditioning methods to humans

• the key idea was to train an infant to produce 
fear-related responses to different kinds of 
stimuli (part 1) and then eventually de-sensitize 
the infant via extinction (part 2: incomplete)

• Little Albert was exposed to different stimuli 
(rats, masks, etc.) and sounds that led to 
traumatic experiences/reactions

• extremely unethical and before ethical 
standards had been established for human 
subjects research



Watson’s behaviorism: S-R positivism

• “it is the business of behavioristic psychology to be 
able to predict and to control human activity. To do 
this it must gather scientific data by experimental 
methods. Only then can the trained behaviorist 
predict, given the stimulus, what reaction will take 
place; or, given the reaction, state what the 
situation or stimulus is that has caused the 
reaction”

• behavior = relationship between stimulus (S) and 
response (R)

• Pavlovian conditioning could be used to generate 
new S-R associations



Watson’s behaviorism: speculations

• much of Watson’s ideas were 
theoretical and did not have 
analytical or mathematical 
grounding that would specify 
how S might come to produce R

• he believed the S-R framework 
could be used for broader 
human/society engineering



Tolman’s behaviorism

• Watson argued that psychology should 
only be concerned with describing how 
different stimuli produced different 
responses

• Tolman thought that this approach was too 
reductive (similar to the physicalists), i.e., 
molecular

• Tolman argued for a molar version of 
behaviorism, where the behavior itself 
could be studied, without trying to 
understand the molecular units of stimulus 
and response



Tolman’s behaviorism: purposes and cognitions 

• Tolman thought that describing 
behavior from the lens of purposes and 
cognitions would be useful and 
informative

• BUT he maintained that these 
purposes and cognitions only had a 
descriptive function, it did not mean 
that purposes and cognitions were 
truly mental processes

purposes cognitions



Tolman’s behaviorism: maze running

• Tolman’s theories were based 
on his experiments of maze-
running behavior with rats, 
similar to Thorndike’s puzzle 
boxes

• he manipulated different 
aspects in his experiments, such 
as hunger, the design of the 
maze, etc., and studied the 
errors made as well as the route 
chosen by the rats 



Tolman’s behaviorism: purpose

• activity: gleaning basic design 
from the figure 

• in groups of 2, investigate the 
figure and note down:
• independent variable

• dependent variable

• key question



Tolman’s behaviorism: purpose

• independent variable:
• hunger (hungry, less hungry)
• reward (reward, non–reward)

• dependent variable:
• errors made by rats in the maze

• key question:
• do rats make fewer errors when 

they are hungry and presented 
with rewards?



Tolman’s behaviorism: purpose

• two key findings

• all rats made fewer errors over 
time
• all lines have a negative slope 

(trending downward)

• rats who were hungry and were 
rewarded made the fewest errors
• the line has the sharpest drop-off



Tolman’s behaviorism: purpose

• inferences:

• hungry-reward rats were more 
driven by hunger and motivated 
by the reward to correctly 
navigate the maze

• if drive and motivation did not 
matter, then all rats should have 
performed identically, but that 
was not the case



Tolman’s behaviorism: cognition

• De Camp’s (1920) experiment with a circular maze

• rats entered at the bottom (S) and food could be 
present in one of the two rooms on the left and right

• left/right room contained food, rats showed 
preference for shorter route

• inferences: 
• rats were weighing their options and chose the shortest 

way that would help them achieve the goal
• if “stimulus” (food/maze) and “response” (wayfinding) were 

all that mattered, why would rats choose the shorter way, 
why not do it randomly?



Tolman’s behaviorism: cognition

• Gengerelli’s (1930) experiment with a “bean 
machine”

• rats entered at the “start” and could navigate 
the maze in several ways to get to the food at 
the end

• over time, rats took the shortest path

• inferences:
• rats are able to assess the pros and cons of 

different options to optimize their behavior
• if “stimulus” (food/maze) and “response” 

(wayfinding) were all that mattered, why would rats 
choose the shorter way, why not do it randomly?



Tolman’s behaviorism: cognition

• Sams and Tolman’s (1925) experiment

• rats started at the entrance (E) and 
navigated to the food (F), but were detained 
for different amounts of time in the left/right 
rooms

• over time, rats took the route that had the 
shorter detention

• inferences:
• rats can perform temporal discrimination

• there are a number of intervening operations 
between a stimulus and a response



Tolman’s behaviorism: latent learning

• Blodgett’s (1929) latent learning 
experiment

• independent variable: when reward was 
provided
• group 1: always rewarded
• group 2: rewarded on day 3
• group 3: rewarded on day 7

• dependent variable: error score

• activity: in pairs, interpret the 
figure/pattern



Tolman’s behaviorism: latent learning

• key finding: 
• groups 2 and 3 did not show much 

learning until they were provided with 
food as the reward, after which they 
learned very quickly

• inferences:
• rats were learning even when there was 

no reward, otherwise, there wouldn’t be 
such a sharp drop when they were 
motivated by food



Tolman’s behaviorism: in 1948

• Tolman’s views changed over time 

• earlier, he discussed purposes and 
cognitions as mere descriptors of behavior 

• over time, he came to argue more strongly 
for “cognitive” aspects of learning

• Tolman argued that rats learn cognitive 
maps of the mazes, i.e., they internally 
represent the maze and use it to navigate 
the maze in the future



Tolman’s behaviorism: selective breeding

• Tolman and his student Tryon studied 
individual differences in rats using the 
maze-running paradigm

• they used selective breeding to produce 
“better” / “more intelligent” rats over 2 
generations: first generation showed 
better performance but not the second 
generation

• clear connections to eugenics but 
Tolman (1948) provided “softer” 
outcomes/implications for society



Skinner’s behaviorism: operant conditioning

• Skinner distinguished between Pavlovian conditioning 
(type-S) vs operant conditioning (type-R)
• type-S: S-R relationship is already established before 

conditioning begins

• type-R: S-R relationship does not exist or may not be known 
prior to conditioning

• main idea: there may be a range of behaviors that an 
animal can perform (operants), each with some baseline 
probability (e.g., walking, sitting, licking, etc.)

• The goal of type-R learning was to be able to manipulate 
the operant behavior such that its frequency (when it 
happens) and occurrence (whether it happens) was 
predictable

• type-R learning was based on reinforcement, i.e., reward-
and punishment-based learning



Skinner’s behaviorism: Skinner box

• Skinner’s key contribution: operant 
conditioning with rats using a “Skinner box”

• a lever could be pressed to obtain a food 
reward (controlled by experimenter)

• but lever pressing is not an already 
conditioned response, i.e., it is an operant 
behavior that exists, but there is no 
systematic relationship between any 
“stimulus” and “response” (lever pressing)

• this type of behavior is therefore ideal for 
type-R/operant conditioning



Skinner’s behaviorism: Skinner box

• Skinner first measured how often an 
animal spontaneously pressed the 
level when placed inside the box 
(baseline)

• “cumulative” response graphs record 
the response rate, i.e., lever pressing 
per unit time
• first 4 responses, 120 minutes, i.e., slope 

= 4/120 = .03 responses per minute
• 100 responses in 30 minutes, i.e., slope 

= 100/30 = 3.33 responses per minute



Skinner’s behaviorism: descriptive system

• Skinner wanted to develop an abstract 
system that could describe and predict 
lever-pressing behavior; he came up with 
specific terms, laws, and relationships

• coined a BUNCH of terms/laws

• you are not expected to learn these terms!



reinforcements and punishments

• type of action/stimulus
• positive: something is added 

• negative: something is removed

• goal
• reinforcement: encouraging behavior

• punishment: discouraging behavior

• activity: in pairs
• come up with an example of each



Skinner’s behaviorism: applications and implications

• applications
• Project Pigeon (WWII)

• parenting / animal training
• applied behavioral analysis

• reinforcement learning in AI!

• therapy: behaviors can be modified

• broader implications
• moving away from mentalists (religious/metaphysical 

influences)

• doing away with defining/studying cognition

• continued emphasis on theorizing and multiplicity of 
approaches

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16



Hull’s behaviorism

• Clark Hull tried to establish a mathematical form 
of behaviorism

• we’ve seen similar ideas before: some scientists 
propose ideas/theories of behavior, other 
scientists attempt to model it using equations, in 
an effort to be precise and assist the goal of 
predicting behavior

• idea was to be similar to other sciences (e.g., laws 
in physics)

• but behavior is complex…Hull’s mathematical 
theory was not successful in predicting behavior



big takeaways

• there were several schools of psychology before behaviorism occupied 
centerstage, such as positivism, utopianism, associationism and conditioning

• behaviorism had many flavors/versions
• Watson propagated the idea that psychology should focus on stimulus (S) – response (R) 

relationships and abandon questions about internal processes
• Tolman brought back the idea of purposes and cognitions, first as descriptors of behavior, 

and then as critical intervening operations/components of behavior
• Skinner introduced operant conditioning and attempted to develop a descriptive system that 

could be used to predict and manipulate behavior
• Hull (unsuccessfully) proposed a mathematical theory that would be able to predict behavior

• behaviorism took us slightly away from the mental operations that occur between 
perceiving a stimulus and producing a response, i.e., where cognition lies



next class

• before class:
• finish: L5 (behaviorism) chapter

• explore: L5 writing assignments

• during class:
• connecting then and now!


