
Psychology Lectures 1-6
Psyche (greek): breath, soul, spirit, mind (psycho, psychic)
Psychology: scientific study of mind and behavior

● (1) Study of Mental Events, the Mind.
a. Can it be a science?

■ Structuralists thought it could:
1. Introspection - examining your own mental events (subjective)

○ Lacks objectivity
■ Problem: mental events are subjective. Science must be objective so knowledge can be

objectively validated.
● (2) Study of Behavior (Behaviorism, Watson) - reaction to subjectiveness of structuralist notions

a. Behavior is objective, can be validated
b. Behavior: the results of mental events
c. Had to limit study of psychology to behavior to retain objectivity and turn into a science

● (3) Study of Brain Events
a. Mental events are a manifestation of brain events
b. .

● Uconn psych divisions: each has a scientific and practical side
a. Experimental psych

■ Experiments on humans and animals. Try to understand the rules of behavior, learning.
b. Social psych

■ How individuals are affected in group situations, why people do things in groups they
wouldn't do otherwise. Pressure in social situations, combating pressure

■ How we interact and relate with others
c. Developmental psych

■ The psychological principles of our species may differ based on age
■ Scientific study of psychological development across a lifespan

d. Industrial-organizational psych
■ Applies psychological theories, principles and research findings in industrial and

organizational settings. Issues related to personnel management, organizational structure,
workplace environment.

e. Behavioral neuroscience
■ How the brain causes behavior

f. Clinical psych
■ Diagnose mental problems

g. Cognitive psychology, personality psychology, health psychology, sport and exercise psychology,
forensic psychology

● Focus on psychology as a Science
a. Science: a process aimed at gaining a type of empirical knowledge
b. There are two types of knowledge according to epistemologists

■ Empirical knowledge: gained and validated via the senses (observations, sensory
experience)

1. Science is one type of empirical knowledge with special criteria and rules
■ Non-empirical knowledge: no observations or sensory experience is necessary to gain or

to prove the knowledge
1. Logic and Math: deductive and axiomatic. Validated not by observations, but by

logical analysis of consistency (check if axioms and theorems are consistent with
one another.)

2. Metaphysics (beyond physics): Ethics and Religion. Gained by revelation, not
validation. Not validated by experience of logical analysis. How do you validate
something like a religious belief?

c. High school definition of “scientific method”:
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■ Observe
■ Form questions
■ Form hypothesis
■ Test hypothesis
■ Form general theories or laws

d. There is more to being a scientist than just the method
■ Goal of science: to formalize parsimonious laws

1. Formalize: to state a proposition in an unambiguous manner (math)
2. Law: statement of universal form that states the relationship among events.

○ Scientific laws are descriptive, not prescriptive or proscriptive
○ Laws cannot be proven
○ However, they must be verifiable and falsifiable

3. Parsimony: simplicity, the simplest explanation is the best. The history of
science has been a search for parsimony

4. Science looks for causes of events
○ Cause: when A causes B, A is antecedent, necessary, and sufficient

5. Cause should not be confused with correlation.
○ Correlation: a mathematical relationship between the level of two

variables. Correlation does not imply causality
○ To determine necessity and sufficiency, you must do experiments

e. Can Psychology be a Science?
■ Can we generate laws that account for sensation, perception, action, cognition, thought,

emotion, etc.?
1. A person’s answer to this often depends strongly on what they believe about

other issues.
○ Assumptions and their consequences

■ Evolution vs. creationism (intelligent design): question of
origins, where did we come from

■ Determinism vs. Free will:  why do things happen, why do we
do what we do

■ Mind-body problem: what are we made of, what is a mind
■ 1) Evolution vs. Creationism:

1. The assumption of creationism (Book of Genesis) contrasts with the assumption
of biological evolution (Darwin). Creationism asserts that complex life forms do
not arise from simple forms. Instead, a creator (God) created them.

○
2. The assumption of biological evolution (Darwin) asserts that complex life forms

do arise from simple forms. Self-replication with genetic variability + natural
selection generates the complexity that we see in present complex life forms.

○ .
○

3. Whichever view you hold, it will impact greatly how you view psychology.
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■ 2) Determinism vs. Free Will
1. The deterministic assumption: all events have causes.

○ A⟶B
○ A is antecedent to B
○ A is necessary for B to occur
○ A is sufficient for B to occur
○ Hard Determinism: Everything is predictable if you:

■ (1) Know the initial conditions of the system,
■ (2) Know the laws of the system,
■ (3) Have the computational power to apply the laws.

○ A softer form of determinism is allowed by modern quantum physics,
which recognizes some degree of random events.

○ Determinists believe psychology can be a science
2. Free will is a traditional assumption. Everything may be predictable except for

human thought and behavior.
○ We are free to choose (no antecedent conditions can account for my

behavior or thoughts).
■ Religions teach this.
■ Our egos insist on this.
■ Our justice system is based on this.

○ Free will supporters don’t believe psychology can be a science
■ 3) The Mind-Body Problem

1. What are we made of? Matter/energy or mind/soul/body?
○ materialism/solipsism

2. Long history of believing humans are more than just matter/energy
3. “One-stuff” notions

○ Materialism: matter and energy (body), that's all there is, nothing more
○ Solipsism (bishop berkeley): there is only the mind, all else are just

mental experiences.

○ (red - physical events, green - mental events)
4. “Two-stuff” notions: types of Dualism. There is mind and there is body

○ Psychophysical interactionism (Descartes): mental events can cause
both mental and physical events. Physical events can cause both mental
and physical events.

○ Psychophysical parallelism: mental events can cause only mental
events. Physical events can cause only physical events

○ Epiphenomenalism: physical events cause both physical and mental.
Mental events are caused by physical events, and cause nothing.

○ (red - physical/bodily events, green - mental events)
5. Given the complexity of humans, how can there only be matter and energy?

○ Emergent Properties: properties of a complex system that are not
seen in the individual elements of the system. For example:
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■ “Wetness” of water (hydrogen, oxygen)
■ Snowflakes
■ Complex abilities of humans and other animals are seen as

emergent properties of 100 billion interacting neurons
● Impact of above three assumptions on beliefs about psychology as a science

a. Validity of animal research
b. Ethical, legal, and penal system

■ Justification for prison
1. Rehabilitation
2. Self-protection
3. Punishment

c. Parapsychology: beliefs in extra-sensory perception of various types
■ Telepathy
■ Clairvoyance
■ Astral projection
■ Communication with the dead

d. Prospects for artificial intelligence
■ Turing test - test a machines intelligence compared to humans
■ Cyborgs, autonomous drones, robots, android minds

● Cellular elements of the nervous system
a. Glial cells (support) - more of them than neurons

■ Phagocytes - fight infection, clean up dead cells/neurons
■ Development (radial glia) - radial tendrils expand, becomes highway for
■ Supportive matrix - neurons embedded in 3D matrix, provide structural support for
■ Blood-brain barrier - stops any large molecules/toxins from getting through to the brain.

Also stops antibiotic molecules, hard to treat
■ Production of myelin - myelin is the insulating material surrounding the neural

pathways (axon). Axon allows electrochemical impulse to travel rapidly, without myelin
it wouldn't be as rapid.

b. Neurons - 100 billion

c.
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■ Each neuron makes thousands of connections
1. Responsible for thinking
2. Need support (Glial cells above)

■ Three general functions of a neuron (and a nervous system):
1. (1) Receive input from senses and other neurons (dendrites and soma)
2. (2) Integrate this input (axon hillock)

○ Decision to take/not take action
3. (3) Generate an output (axon, synaptic terminals)

○ Travels through axon to synaptic terminals
■ Different parts of the neuron and different processes mediate these functions
■ Physiology of Neurons

1. Resting Potential: inside of neuron is -70 mV with respect to outside of neuron
○ Due to different concentrations of ions inside and outside of the neuron
○ Maintained by sodium-potassium pump

2. Action Potentials (means for fast communication within a single neuron)
○ All or nothing event (either event happens or it doesn't, no in between)
○ Threshold: -55 mV
○ Inside of the neuron goes from -70 mV to +30 mV and back, within a

single ms.
○ Refractory period: ~1 ms (nothing can happen during refractory period)

○
3. Synaptic Potentials (chemical communication between different neurons;

compared with hormonal communication. Much faster and spatially specific).
○ Graded events
○ EPSPs (excitatory postsynaptic potentials)

■ Takes neuron towards the firing threshold
○ IPSPs (inhibitory postsynaptic potentials)

■ Takes neuron away from firing threshold
○ Neuronal decision to fire action potential is based on summation of

EPSPs and IPSPs
d. Synaptic transmitters and their functions

■ Acetylcholine: activate skeletal muscles (deficits can cause paralysis), cognitive
functions

■ GABA: main inhibitory transmitter in brain (deficits can cause epilepsy)
■ Glutamate: main excitatory transmitter in brain
■ Dopamine: motivation, motor functions (deficits cause Parkinson’s)
■ Serotonin: mood (deficits cause depression)

Lectures 7-#: The Biological Basis of Behavior
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