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Behavioural 
Began in 1920’s with J.Watson and his criticism of cognitive psychology and psychoanalysis, problem with cognitive was we could not measure or observe the subject. 
-B.F. Skinner laid out much of the tenets of “behaviourism” Behaviourism dominates field of psychology from 1930’s up until about 1960’s/70’s 
Psychology as an objective science, we all agree what is going on
All psychological events must be observable 
Only behaviour can be observed
Behaviourism
The study of mental events is unscientific because mental events are private (science is objective not subjective), these events cannot be defined, observed or measured.
Concern: Why do we act the way we do? (the motivation)
All behaviour can be explained by consequences of behaviour
We learn to repeat behaviour that has been “reinforced” (rewarded for acting a certain way)
We do not repeat behaviour that has not been reinforced, EX if a baby cries over night, let the baby cry itself out, if you feed it you are reinforcing the behaviour and the baby will be more likely to cry again another night
A strict environmental explanation of behaviour, behaviour is observable, and all behaviour is learned. A criminal is a criminal because past criminal behaviour has been reinforced, if you want to change the behaviour, determine the reinforcement and remove it.
No need to worry about genetic influence, or inner mental causes, or repressed/hidden motives.
No point in inferring about different types of memory; consciousness, etc. 1920’s-1960’s worrying about these things were banned.

Determinism- All behaviour is determined by consequential events (reinforcement, punishment) 
All behaviour is learned, if behaviour is inappropriate then we have to “unlearn” the behaviour, and it will have to be relearned or corrected.

SOCIAL
Emphasis on social behaviour.
Study of social environment and its effects.
Social attitudes; social learning.


EVOLUTIONARY
Social-biology (ethology)
Most human behaviour can be explained through evolutionary or genetic principles, for example we share most of our genes with chimps or primates.
Selection of traits that enable survival.
Reproduction of species (and individual genes) 
Emphasis on the study of animal behaviour (ethology)
Deterministic theory.
We act the way we do not because of learning but because of the principles of evolution (survival of the fittest)
Survival of MY genes.

PSYCHOANALYTICAL/PSYCHODYNAMIC
Sigmund Freud (late 19th, early 20th century) 
Role of the unconscious in determining our behaviour 
Much of behaviour and “emotions” is repressed (especially sexuality)
It is these repressed, unconscious influences that dictate our personality and behaviour.
Deterministic- Behaviour is determine by unconscious “drives”, no choice because you’re unaware of these memories 
Criticized as being unscientific 
How can we prove that there is an unconscious, how can we prove that certain memories are repressed?

Psychoanalyst- trained in psychoanalysis (Freud and post Freudian)
Psychiatrist- Residency in psychiatry, must have a medical degree. 
Psychiatrists employ a medical model, will make a medical diagnosis, ask what you have done (what happened) and will determine possible solutions from there. 
Psychiatric disorders are a mental illness. Treatment methods can include psychotherapy and drug therapy. Treatment for depression and psychophrenia will be very different. 
In Canada, only psychiatrists can prescribe medication
Clinical Psychologist – In Canada, must have a research degree, a Ph.D. are trained in both research and clinical psychology 
In some regions in the U.S a D.Ps will suffice (i.e, not trained in research)  

Clincical Psychology
Emphasis on “abnormal” behaviour and not necessarily “illness” 
Emphasis on “change”

Experimental psychology – Trained only as a researcher in one of many different areas, Degree is Ph.D. 
Cannot perform psychotherapy or counselling, can’t claim to be a psychologist to the public

Phenomenological
Humanistic theories- Emphasis on unique human quality of behaviour
Concerned with individual’s unique personal experience, their phenomenology.
Focus on being subjective experience 
Concern with developing theories of inner life rather than explaining behaviour. 
Criticized as being unscientific 

SCIENTIFIC METHODS
Epistemology- (Methods of obtaining knowledge)
Research issues according to Myers
Stability vs. Change 
Rationality vs. Irrationality 
Nature vs. Nurture 
Devine (non physical) insight 
Pure logic and thought (Aristotle) 
Scientific manipulation 
Idealism vs Materialism 
Is all that exists material in form? 
Laws of physical universe 
Psychology “concepts”? 
Love, hate, liberty, free will, the “mind”, consciousness-unconsciousness 
Scientific process

1. Observation of universe. What is the problem that needs to be solved?
A. Variables: What is it that varies (changes)? Why?
B. Men are more physically violent than women. Why? 

2. Theory: literature search and a summary/ synthesis of what is already known.
“Opinion or speculation”?

Different theories. Controversy 
Testosterone is associated with aggression.
Social learning/modeling

3. Definition of variables of interest. Operational definition 
· Before a theory can


4. Measure/quanitification of variables (More or less)

5. Design the study 
6. Run the study
7. Analyze the results usually requires use of statistics
8. Interpret the results, is the hypothesis supported, update hypothesis (Right or wrong)


Theories & Hypotheses
-A theory (based on a synthesis of previous facts) makes a testable prediction called a hypothesis
-Hypotheses makes “hypothetical” predictions. 
-If testosterone causes aggression, men should be more aggressive 

Operational Definitions 
Define aggression 

Measures of central tendency 
The mode (occurs most often)
The mean (avg. of all scores)
The median (The middle of the results) 
Variance
Not all individuals score the same
Range(max-min)
Variance; SD
Standard deviation 
Correlation studies
A change in one variable is also associated with a change in another, 
ex. Geese and leaves; smoking and cancer; testosterone and violence; heroin and marijuana 
Note: 	This does not mean that change in one variable causes the other variable to change

Correlation: A statistical measure of the extent of a relationship between two variables
-The correlations allows one to predict scores on one variable if the scores on another variable are known 
-Correlations vary from -1.0 to +1.0. Positive and negative correlations 

The larger the correlation, the stronger the association (ability to predict). Whether it’s negative or positive it doesn’t matter
If there is no relationship, correlation is 0.0
Correlation does not prove causality 

Correlation is NOT causality 
Smoking and lung cancer
Increase smoking = increase risk of cancer 

-Manipulation of one variables CAUSES another variable to change

Sources of Variance
-Explained variance 

Causality and Logical Positivism 
Every scientific theory must be potentially falsifiable 
We cannot prove something does not exist 
We CAN prove something exist
Logical positivism 
Based on theory, scientists form an hypothesis (or prediction). Stress; smoking; cancer
According to many philosophers of science, we assume all theories are false under proven otherise
Thus, we assume the negative
The Null hypothesis

Experimental manipulation. The experimenter manipulates the independent variable.
This might cause the dependant variable (that which she/he is measuring) to vary.

Ethics of research
Informed consent 
· Children cannot participate unless with parental consent, unless over 18 
Subjects are Anonymous 
Results are Confidential 
Risks/Harms must be explained
· Can we allow children to be very violent in a school setting?

Animals in Research
Morality of animal research
Are animals “equal” to humans?
Are animals a human “resource”?


Acceptable to use animals but there must be some benefit to the world as a whole
Overall use of animals should be minimized 
Pain and distress should be minimized 
Phylogenetic “scale”. Use lowest animals 

DESIGN STUDY
A control group of 10 children cannot watch any violent programs. They can only watch one “non violent” cartoon per day for a month
An experimental group can watch 1 violent cartoon per day for an entire month 
Hypothesis: Watching violent videos will not affect extent of aggression in children
How will we define and measure aggression? 
How often do children get into arguments in school yard?
Count how many words are used in the argument
The dependant measure is that which we are watching
How do we determine which children get assigned to each group?
Random assignment 
Independent variable that which we manipulate

When scientists do not know why certain variables vary, they are said to be ignorant
Ignorance is the absence of knowledge
WE CAN’T EXPLAIN
-The variance within each of the groups 
-These are individual differences among our subjects

If the independent variable causes the dependant variable to change, we will know why
This is called knowledge or truth 

Statistical Significance
Divide explained variance by unexplained variance
If this ratio is large enough, the difference is said to be statistically significant
The researcher must indicate what is the probability of finding a difference this large by chance alone 
Example The level of significance is set at .05 
A statistician might claim that differences this large could only occur by chance on 5% of occasions
If we select a control group 100 times, we would find differences (between the means)
Null hypothesis: Violent video will have no affect on children’s aggression 
WRONG
Psychoanalytic/Freud hypothesis: Violent video will cause a decrease in childrens aggression
WRONG
Social Modelling hypothesis: Violent video will cause an icrease in childrens aggression
Reasons to believe this is correct 
F= Explained variance/unexplained variance
Ensure explained variance is large
OR ensure unexplained variance is small 

RESEARCH DESIGNS
Case studies: One exceptional individual (or a few) are studied in detail 
Problems
Generalisation 
Exceptions to the rule 

Group studies(sampling)= Sample a small number of individuals from a population
Randomisation
Representative 
Its better to have a small but representative sample than one that is large and unrepresentative 

Quasi-Experiments 
Often the experiments compare one group to another (ex. Males vs females; young vs old; patient vs non-patient)
Experimental manipulation (ex. Subjects sex) NOT carried out
Assumed that the difference are caused by independent variable 
Experimental designs
Problem with the use of control-experimental groups:
Solutions: Use the same group of participants in repeated conditions 
Example: Pre- and post- experiments

Placebo 
A special design is used to examine the effects of “treatment”
A treatment is given to a patient. The patient improves over time 
Was treatment effective? Perhaps not 
The “placebo” effect 
The experimental group of patients is given a treatment.
The other half is given what they think is a valid treatment 
This control condition is called the placebo condition
“Double blind” design 
Placebo effects can be extremely powerful 
No medical treatment that is approved by the Ministry of Health can be used with general public before a placebo study is carried out 

Natural medicine
“Evidence-based” treatment. Is treatment better than placebo? Null hypothesis.
Alternative medicine; Rarely test against placebo. 
Fake acupuncture relieved pain more effectively than a fake pill. 
True acupuncture did NOT relieve pain more than fake acupuncture 

Surveys
One is asked to report their behaviour, attitudes or beliefs typically using a survey
A major problem with surveys is determining if the sample is truly representative of the population 

Better to have a large or small sample?
A: A small but representative sample 
Wording of survey
-Phrasing can be critical 



NEUROSCIENCE 
Orientation/Slices 
Medial-Lateral 
Ventral-Dorsal (Stomach/Back) 
Anterior/Posterior aspects of brain (front-back) 
Superior-Inferior aspects of brain (top bottom)
Horizontal
Coronal 
Saggital

Imaging techniques
Anatomical techniques
-Slicing the human brain
-Viewing macrostructures with the human eye or microstructures with a microscope
-Appropriate for cadavers  
MRI (magnetic resonance imaging)
Advantage: High resolution images of the human brain
Problems: Static provides an image of the structures but does not indicate their functions
· Resolution is limited (cannot see single cells) 
· Very expensive 
· Does not provide an image of the active brain

Functional Techniques 
In the clinical setting: Observe functions lost because of brain injury (trauma, stroke, tumours, etc.) 
Problem: Human brain injuries are often widespread and not highly specific. 
In the experimental setting: Lesion a specific part of animal brains to determine its function
Stimulate a specific area of the brain to observe the function it controls.
Optogenetics 
Problems: In many cases, it is difficult to know what the animal is experiencing 
Higher mental states may well differ across species. How applicable are the studies to humans


Human Stimulation Techniques
Trans-Magnetic Stimulation 
Deep Brain Stimulation 

Positron Emission Tomography
· Deoxyglucose injected into the blood
· Indicates which areas are active (and require glucose) for a task to be completed 


Disadvantages: 
· Invasive. Requires deoxyglucose to be injects into the blood
· Very slow. Blood circulates slowly. The PET provides an image of all the brain areas that were active within the last 1-2 seconds
· The brain makes rapid decisions.
· Expensive 

Functional MRI (Fmri)
· Uses MRI scan
· Indicates which areas are active  (and require oxygen) for a task to be completed 
Disadvantages: 
· Slow. Can be as fast as 200-500 ms to obtain image, but the brain makes decisions much more rapidly than this 
· Expensive
Visual Processing
Basic visual processing = regions in primary visual cortex along the calcarine sulcus(left). Visual search for chance = extrastriate visual areas in the fusiform gyrus and intraparietal sulcus (right))

EEG/Evoked Potentials
· Electrodes attached to the scalp
· Provides an indication of the electrical activity of the brain 
· When a stimulus is presented, the changes in the electrical activity (evoked potentials) can me measured 
Advantages: 
· Rapid. Processing in the brain can be determined every 1ms 

Disadvantages: 
· Poor Spatial resolution 
· Electrical 


Neuronal & Synaptic Transmission





Structure of a Neuron 



Myelin sheath:
· Lipid material
· Protect axon
· Insulating material
· Speeds up transmission 

Terminal Ending: 





3 Categories of Neurons 
1. Sensory Neurons: Transmit impulses received by sensory receptors to Central Nervous System Afferents 
2. Motor Neurons: Carry outgoing signals from CNS to muscles & glands Efferents 
3. Interneurons: Interneuronal communication 
· Often, far removed from either sensory or motor neurons 
· Excitatory or inhibitory 
· Allows for flexibility of behaviour 










The Brain and Nervous System





	










Endorphins
So called “natural opiates” of the brain 
Chemical structure similar to opiates (heroin morphine)
Inhibit sensation of pain
Increase mood and pleasure


The nervous system
· Peripheral nervous system
Sensory receptors: 
· In the body and also, specialized receptors in the head 
Sensory nerves:
· Afferent input from the sensory receptors in the C.N.S
· In the body (soma)
· In th head (specialized senses) 
Motor Nerves:
· Efferent output from the C.N.S to the muscles; motor action 
Muscles: 
· In the body and head (movement to head, eyes, ears, tongue/lips) 
· Heart, lungs, stomach, gut (autonomic nervous system)

Autonomic Nervous System
· Sympathetic (arousing; need for action and energy)
· Parasympathetic (calming; return to normal functioning) 


Ganglia 




Divisions of the brain
· Hindbrain 
· Medulla; pons
· Midbrain 
· Midbrain
· Forebrain 
· Diencephalon; cerebrum 

Hindbrain + midbrain = Brainstem 

The brainstem
· Medulla, Pons, midbrain 
· 12 Cranial Sensory nerves 
· Specialized senses of the head
· Head “muscles” – eye, ear movement, facial muscles, tongues, lips etc
· Life “support” systems – temperatures; heart, respiration. Vagus nerve
· Sleep-wake cycle 
· Reticular activating system

The Cerebellum
· Co-ordinates movements that are learned 
· Nonverbal learning 

The Diencephalon 




The thalamus
· Receives input from all sensory systems (exception olfaction)
· Massive grey area 
· Has specific sensory “nuclei” 
· Also, many “association” areas
· Thus, acts as a type of receptionist/filter for the neocortex 
The hypothalamus
· Monitors blood: levels of nutrients, water, oxygen, temperature, hormones 
· Autonomic nervous system
· Basic “needs”: eat, drink, sleep, breed, temperature regulation 

Endocrine System 
· Control of the endocrine glands: via pituitary gland
· The pituitary controlled by the brain 
· Hormones are released into the blood 
· Their action in thus general. This results in general, nonspecific “drives” and “urges” 
· Their action is slow and long lasting 
· Neuron: direct in contact with target. Commmunicates via neurotransmitters
· The action of a neuron is rapid and can be specific or nonspecific 

Basal Ganglia
· Receives input from motor cortex
· Control of movement and posture 
· Directs intentional movement 




· Central Nervous System 




Material for exam 
1. Nature of psychology
2. Scientific methods 
3. Neuroscience 


Sensation & Perception 
Questions: Transform external energy (stimulus input) -> meaningful percept?
Quantity? 
Quality? 

We all seem to have the same sensory receptors, yet what you and I call the “experience” or “consciousness” of the 




Bottom-Up Processing 
Sensory receptors and sensory nerves relay basic information to the brain 
The brain interprets this information 

Top Down Processing
Previous experience and expectations affect the detection and analysis of information 
Role of memory. Compare incoming sensor inut to what exists in memory
Role of attention. Attention can alter consciousness of sensory input 

Sensation
Sensation – sensory input and transmission 
Sensory receptors 
Transduction: Receptor translate (or “transduces”) the physical energy
More or less (objective) all of us have somewhat the same retina etc. 

Adaption 
If a stimulus intensity remains constant, our sensory receptors adapt to it 
We therefore no long “experience” the sensation 

Perception 
Must involve memory 
Processing takes place at a higher level (presumably) 
Might involve consciousness 
Subjective (not the same among all people) 

Features to be extracted (physics of energy)
Frequency (how often) 
Intensity (how much)
Location (where is it in space? Special location) 
Duration (How long does the stimulus occur) 

Energy (intensity) – absolute threshold 
Detection of minimum energy required to stimulate receptor 

Absolute threshold (Limen) 
Minimum amount of energy required to detect the stimulus on 50% of trials 
Subliminal/Supraliminal stimuli 

Difference threshold 
Detection of minimum change in energy 
Weber’s 


Audition
Physics of acoustic energy (sound) 
The ear (receptor) 
Frequency coding 
· Frequency theory 
· Place theory 


Signal Detection theory 
The absolute threshold may vary for reasons that have nothing to do with “sensitivity” 
Subjects might be more or less willing to indicate that they have detected a low intensity stimulus 
Thus, on some trials, a no-stimulus “catch” trial is included 
If the subject answers “yes”, to this stimulus 

Sensory Cooling 
Limitations of neurons’s all-or-none law 
· Amplitude modulation not possible 
Coding of sensory modality (But how do we experience one modality as being different from another)
How do we experience different “qualities” within the same modality? 
· Muller’s “specificity” 
Frequency Modulation 

Physics of Sound
Frequency (Hz) 
Intensity (Db) 
Location 
Duration 

The Ear 



Theory of Pitch & Intensity 
Frequency theory 
· Frequency of times auditory nerve fires codes fequence (i.e.. 200 Hz frequency coded by 200 action potentials) 
· Intensity coded by the number of auditory nerve neurons that carry signal 
Place Theory 
· Frequency coded by place stimulated on tympanic membrane 
· Thus, specific auditory nerve fibres carry specific frequencies 
· Nueronal populations throughout the auditory relay system do respond to very specific frequencies 
· Damage to basilar membrane will result in hearing loss to predictable frequencies 
· Particularly in the case of high frequencies 

Problems: 
· Low frequencies generate a general movement of the basilar membrane. We should therefore hear mixed frequencies, but we do not 
· Low frequency hearing loss is extremely rare 
· Explains high frequency well but not low frequency 

Localization of sounds 
Time difference btween arrival of sound
[bookmark: _GoBack]Intensity difference between the ears 
