Psychology
Behaviourism –J.B Watson, B.F. Skinn
· Nurture
Interactionism
· Heredity + Environment interact 
· Good genes ex. Cancer or contact with the environment
Perspectives
Neuroscience
· Specify neurobiological processes that underlie behaviour and mental events
· Parts of the brain – remembering
Evolutionary
· How evolutionary mechanisms may function + influence behaviour
· Darwin 
Behaviour Genetics
· Influence of variations in genes on behaviour variations
· Intelligence –How much is hereditary 
· Mental disorders 
· Twins were raised in the same environment and identical genetic make up
· If differ in IQs then genetic material doesn’t play a huge role vice versa
· Compare between parent and child / family members
Psychodynamic
· How behaviours can stem from unconscious processes
· Freud – Latent homosexual tendencies (Threatening) 
Behavioural
· How observable behaviour is learned
Cognitive
· How the mind processes information
· Cognitive (mental) processes
· Perception
· Memory
· Problem Solving

Social – Cultural
· Influence of culture and situation on behaviour
Subfields
· Activities of Psychologists
Ex. Research – Basic vs. Applied
· Basic
· Describe and explain behaviour and mental processes
· Try to understand the process
· Applied
· Assess a real life situation to solve a practical problem
Types of Psychologists
Clinical
· Apply principles to assess, diagnose + treat emotional/ behavioural problems 
· Enhance functioning
Psychiatrists
· M.Ds 
· Prescription privileges
Developmental
· Study human development + factors that shape it from birth to old age
Social
· Study how people perceive + interpret their social world
· How behaviours, beliefs + attitudes are influenced by others
· Social relationships + behaviour of groups
School
· Work with children to evaluate learning +  emotional problems
Industrial/Organizational/Engineering
· Work for companies
Industrial
· Personnel selection/job training
Engineering
· Help design machines/work tools
Many other specialties
· Geriatric
· Rehabilitation
· Forensic

Chapter 1 – Psychological Science
The Scientific Method
Science
· Uses processes/methods/logic of inquiry to solve problems + generate a body of knowledge
Scientific Knowledge
· Type acquired via scientific method
Scientific Method
· Logic of inquiry
3 Characteristics
1. Control (most important) 
a. Everything done to control all factors except one of interest
b. Purpose - To isolate the cause of an effect
c. Variable - Any factor that can take on different values along some dimension
2. Operational Definitions
a. Define terms by the steps or operations used to measure them 
b. Defining the behaviour – meeting the criteria
3. Replication
a. Must be reproducible 
Scientific Theory
· An explanation describing a relationship between a phenomena + the factors assumed to influence it
· Organizes principles
· Predicts behaviours or events
Hypothesis
· A testable prediction
· Usually arise out of a theory 
· Can be
 Tested + Rejected
· Used to modify theory
Description of Behaviour
Descriptive research
Approaches / Techniques
· To provide accurate description of 
· Particular situation
· Phenomena
· No cause – and – effect relationship inquiry
· Simply describe relationship between variables
· Useful when
· Initially investigation
· Testing effectiveness of a solution to a problem
Case study 
· Intensive study of a single subject 
· Purpose 
· Determine nature and causes of individual’s behaviour
· Understand individual and similar future cases
· Usually clinical studies
Four Main Problems
1. Lack of generalizability
a. Small samples size
2. Non – Standardization of data collection
a. Comparisons difficult
3. Retrospective Data – Recollection 
a. Subjective and less accuracy
4. Bias
a. In observation + Interpretation
The Survey
To describe behaviour or opinions of people by taking a self-report (Questionnaire/interview) on a sample






Sampling 
· Representative Sample
· Random selection of a sample from a population (whole group)
· Random Sample
· Every person has a chance of being included
· Naturalistic Observation	
· Observe and record behaviour in natural settings
· No interview or manipulation of situation
· Can provide accurate description
· Time consuming
· Cannot determine cause + effect
Correlation
· Expresses the relationship between measure (variables)
· In terms of direction and strength
Scatterplot
· Graph plotting two variables
Correlation Coefficient
· Statistic expressing relationship (r)
· Negative correlation one goes up the other goes down
· Positive when both increase together
· Sign indicates direction of relationship
· Range -1.00 to 1.00
· Value indicates strength
· Higher value mean stronger relationship positive/negative
· Ex. r= +.37
How Used
· No manipulation or treatment involved (simply measured variables) 
· Can enable prediction
Correlation alone cannot determine Causality
2 Problems
1. Reverse Causation
a. Does var. a case B or does B cause A?
2. Third C=Variable
a. One third variable could cause both a and b


Why Use Correlational Design
When
· Cannot ethically manipulate certain var. 
· Not possible to manipulate car. 
Experiment
One Definition
· Objective observation of phenomena which are made to occur in a strictly controlled situation in which one more factors are carried and the others are kept constant 
Experimentation
· Research makes systematic changes to one variable ad looks for effects of these changes on a second variable
· Can investigate case and effect relationships
Experiment
3 Advantages
1. Control
2. Ability to manipulate variables precisely
3. Able to determine the cause and effect relationship
3 Disadvantages
1. Artificiality
2. Design difficulties
3. Time consuming and expensive
Independent Variable
· One manipulated 
Dependent Variable
· One measured
Dependent depends on independent 
Experimental Condition
· Treatment Condition
· Exposure to independent var. 
Control Condition
· No exposure to independent var. 

Random Assignment
· To assign subjects to conditions
True Experimental Study
· Experimenter assigns subjects to conditions
· After experimental condition applied scores on the dependent variable assessed for all conditions
Experimental Control
· All factors controlled – Kept equivalent for all groups except independent var. 
· Random Assignment
Placebo
· Inert substance or treatment
Placebo Effect
· Any effect on behaviour as a result of receiving a placebo
Placebo Control Group
· Group who receive a placebo for comparison purposes
Blind Procedure
For subjects
· Kept blind (unaware) of whether receiving treatment or not
· Controls for subject bias
· Tendencies to respond to cue and try to figure out the hypothesis and try to help 
Double Blind Procedure
· Both subjects and research staff are blind
· Controls for experimenter bias
· Influencing outcome with motives
· Communicating cues to subject 






Chapter Two – Neuroscience and Behaviour 
Neural Communication
Definitions: 
1. Biological Psychology – Neuron or physiological
a. Establish connections between biology and behaviour
2. Neural Communication - Neurons
a. Nerve cells
b. Basic Unit of the nervous system
3. Neuronal Structure – Cell Body
a. Nucleus
b. Cell life support structures
4. Dendrites
a. Short branches
b. Project from cell body
c. Receive messages and send to cell body
5. Axon
a. Transmits messages
b. Tail of neuron
c. Messages goes down to terminal branches 
d. Message goes to other neurons/muscles/glands
6. Myelin Sheath 
a. Layer of fatty tissue
b. Insulation of the impulse
c. Increases the speed of the message
Neuronal Functioning
· Action Potential
· Neural impulse as a result of receiving signal/chemical message 
· Brief electrical charge travelling down axon
· Electrochemical process
· Ions
· Electrically charged molecules
· Resting Potential
· Polarization
· Resting axon: Interior excess of negatively charged ions
· Outside axon: Excess of positively charged ions
· Axon has closed gates to positive ions
· Depolarization 
· Neuron fires gates open and positive ions flood in
· Membrane depolarizes along its length

· Refractory Period
· Resting period after depolarization
· Neuron pumps positive ions out (ion pump) and then resting potential again 
· Threshold
· Minimum level of excitation/stimulation required to trigger firing (all or none)
· Signals to dendrites and cell body can be inhibitory or excitatory and they combine
· Anesthetic block the positive ion channels from firing therefore no pain
How Neurons Communicate
· Terminal branches of axon of sending neuron (SN) are close to receiving neuron (RN) 
Synapse
· Junction between end of axon of a neuron and dendrite or cell body of the next 
Synaptic Gap
· Tiny gap at junction
· Neural impulse reaches terminals at end of axon
· Impulse triggers release of chemical messengers 
· From sacs at the end of axon
Neurotransmitters (NT)
· Chemical messengers
· Cross synaptic gap 
· Bind to receptor sites on RN
· Excite or inhibit an action potential in RN 
Synaptic Vesicles
· Knoblike sacs that discharge NTs
Reuptake
· Process by which excess discharged NT reabsorbed by SN
· Drugs can block reuptake 
· Ex. Serotonin Inhibitors (Prozac)
· Increases Serotonin therefore less symptoms of depression
Degradation
· Enzymes in RN inactivate NT




How NTs Influence US
· Over 70 different NTs
· Dopamine (DA) - Schizophrenia
· Movement 
· Attention
· Emotion
Dopamine Hypothesis of Schizophrenia
· Too much
· Antipsychotics block DA receptor sites
Parkinson’s disease
· Too little
Serotonin
· Mood
· Hunger
· Sleep 
· Arousal
· Levels raised by SSRI’s (antidepressants) 
· LSD mimics  - floods your brain with serotonin 
Acetylcholine
· Learning
· Memory
· Triggers muscle contraction
· Role in Alzheimer’s disease
· Nerve Gases
· Cause paralysis by destroying degrading enzyme 
Endorphins
· Natural opiate like NTs
· Released when in pain and during vigorous exercise
· Opiate drugs (analgeisics) resemble endorphins in molecular shape
Norepinephrine
· Get a high and is a stimulator



How Psychoactive Drugs Alter Neurotransmission
Psychoactive drugs
· Influence mental functioning and mood
Molecular Psychology
· Studies mental processes and their aberrations in terms of molecular interplay between neurons
Different Drugs Can Act In Various Ways at the Same Synapse
1. Mimic Effects
2. Cause or block release of NT and creating an action potential
3. Occupy receptor site and block out normal NT
4. Block or increase reuptake
5. Block or increase degradation
a. Enzymes sent out to break apart NT
6. Block storage in pre-synaptic membrane
Agonist
· Drug that excites neuronal firing
· Mimics or blocks reuptake 
Antagonist
· Drug that inhibits
· Block or blocks the release
The Nervous System (NS)
· All neurons and nerves that form an electrochemical communication system
Two Subdivisions
1. Central Nervous System (CNS)
a. Brain and spinal cord
2. Peripheral Nervous System (PNS) 
a. Nerves connecting CNS to other parts of body (sense receptors, muscles and glands)
b. Autonomic 	
i. Sympathetic (arousing)
c. Somatic Systems
i. Parasympathetic (calming)
Nerves
· Sensory and motor axons bundled together in PNS that connect to CNS

Sensory Neurons – PNS
· Sending info from sense receptors (skin, muscles and joints) to CNS
Motor Neurons – CNS
· Send instructions to muscles and glands
Interneurons
· In CNS
· Internal communication 
The Brain
Neuroimaging techniques
· Seeing inside the brain
CAT (CT) Scan – Computerized axial tomography
· X-rays through head and measure amount of radiation getting through
· Can:
· Construct cross sectional pictures
· Reveal brain damage
PET Scan – Positron emission tomography
· Radioactive glucose injected
· Most active neurons will use and be most radioactive
· Can:
· Draw cross sectional pictures
· Identify Epilepsy, blood clots, brain tumours
MRI – Magnetic Resonance Imaging
· Use strong magnetic field, radio frequency pulses and computers
· Can:
· Detect tumours and abnormalities of spinal cord
· Reveal info about mental functions 
Midterm – October 2nd 
1 Hour 50 mc - 25%
Bring Student card and pencil
Book and notes



Brain Structures
3 Concentric Layers
1. Brainstem (Central Core)
a. Regulates primitive behaviours and survival functions
b. Oldest and most innermost
2. Limbic System
a. Controls emotions
3. Cerebrum
a. Regulates higher intellectual processes
b. Solving problems, memory
Lower Level Brain Structures
The Brainstem
· Extension of spinal cord
Medulla
· As spinal cord enters skull
· Controls heartbeat and breathing
Reticular Formation
· Neuronal network from spinal cord to thalamus
· Relay center for sensory inputs –needed to dull down unimportant details
· A filter for sensory messages
· Control of arousal level (sleep/wakefulness)
Other Lower Level Brain Structures
Thalamus
· Top of brainstem
· Relay station directing incoming sensory information to higher brain regions
Cerebellum
· Convoluted and at the rear 
· Coordinating movement
Limbic System
· Doughnut shaped structure
· Role in basic motives – Emotions


Four f’s 
1. Fighting (Anger)
2. Fleeing (Fear)
3. Feeding (Eating)
4. Mating (Sex)

· Includes hippocampus , Amygdyla, Hypothalamus
Hippocampus
· Critical role: Storing new memories
Amygdyla
· Two clusters
· Role in rage and fear
· Can produce
· Placidity with lesions
· Aggression with electrical stimulation
Hypothalamus
· Just below thalamus 
· Centers regulate
· Eating 
· Drinking
· Body Temperature
· Sexual Behaviours
· Regulates endocrine system by controlling pituitary gland 
· Important role in stress response
· Has reward centers (pleasure centers)
Cerebral Cortex
· Higher control center
· Outer thin surface layer of cerebrum
Grey Matter
· Cell bodies and unmyelinated fibres
White Matter
· Beneath cortex
· Myelinated and appears white
· 

Cortical Tissue
· 1/8th inch thick
· 30 billion nerve cells
· Convolutions (wrinkly parts) increase surface area
Glial Cells
· Hold Neurons in place
· Provide Nutrients
· Remove waste, dead neurons and foreign substances
· Outnumber neurons 9 to 1
Cerebral Hemispheres (RH and LH)
· Joined by Corpus Callosum
· Each divided into four lobes
1. Frontal 
a. Problem solving , planning and judgement
b. Speaking and muscle movement
2. Parietal 
a. Includes sensory cortex
3. Occipital 
a. Visual areas
4. Temporal
a. Auditory Areas 
Functions of the Cortex
Motor Cortex
· Controls voluntary movement
· Body represented upside down
· Sides of body governed by opposite hemisphere cortex (crossing over)
· More motor cortex devoted to precise control functions (writing) 
Sensory Cortex
· Registers incoming body sensations
· Body represented upside down and body sensation goes to opposite hemisphere
· More sensory cortex devoted to sensitive areas
Visual Cortex
· Receives visual info
· RH receives right sides of each retina
· Ie. Left visual field to RH
· LH receives from left sides of each retina
· Ie. Right visual field to LH
Auditory Cortex
· Receives auditory info
· Both ears send to RH and LH but stronger connections to opposite side hemisphere
Association Functions
· ¾ of cortex
· Associating sensory input with stored memories
· Higher mental functions 
Frontal Association Areas
· In frontal lobes
· Major Role
· Problem solving
· Judgement 
· Planning
· Processing new memories
· Damage
· Inability to plan
· Lack moral inhibitions
Language
Aphasia – Language deficits caused by brain damage
Broca’s Area – Left frontal lobe controls speech via motor cortex
· Damage
· Expressive Aphasia
· Can understand spoken and written language
· Problems enunciating
· Only keywords used
· Speak in slow laboured way
Wernicke’s area
· Left temporal lobe
· Controls word comprehension and expression (interprets and understands auditory code)
· Damage
· Cannot understand meaning of words
· Produce articulate but meaningless speech




Angular Gyrus
· Behind Wernicke’s area
· Matches written (visual) words with auditory code
· Transmits code to Wernicke’s Area (interprets it)
· Damage
· Inability to read
· Can speak and understand
Spoken word stimulus  Auditory Area  Wernicke’s area (Word matched with auditory code + activates meaning) 
Written word stimulus  Visual Area  Angular Gyrus (Matches visual word with auditory code) 
 Wernicke’s area
· Majority of people have language function in LH
General Specialization
LH
· Language expression/verbal tasks
· Logic and Mathematics
RH
· Very limited language comprehension
· Spatial Skills/Spatial Tasks
· Facial Identification
· Facial expression of emotion
Two Hemisphere
· Do not work independently 
· Activities integrated
· Behaviour depends on integrated functioning at biological level
· However biological and psychological events are simultaneous
Reductionism
· To reduce psychological notions to biological ones
Sensation
· Detection and encoding by sensory receptors of stimuli energies in environment 	
· Light, sound, pressure, waves
· Encoded as neural signals


Perception
· Selecting, organizing, and interpreting sensations (higher level)
Basic Principles - Thresholds
Absolute Threshold (AT)
· Minimum stimulus magnitude that can be discriminated from no stimulus at all
· Correct detection 50% of the time defines AT
Psychophysics
· Study of relationships between stimulus energies and our psychological experience
Signal Detection Theory
· Proposes no one’ AT but detection depends on expectations, motivation, experience and level of fatigue
· Used to predict when we will detect faint stimulus
Difference Threshold (Just noticeable Difference JND)
· Minimum difference in stimulus magnitude between two stimuli necessary to detect a difference 
· Weber’s Law (Ernst Weber)
· JND is a constant minimum percentage not a constant amount
· In general – larger the size of original stimulus then sensory system less sensitive to intensity change 
Sensory Adaptation
· Sensitivity to an unchanging stimulus diminishes 
· Sensory receptor sensitivity relies upon change
Vision
· Depends upon
· Physical light stimulus
· Ability to transform light energy into sights
Transduction
· Process by which sensory systems transform stimulus energy into neural impulses
Light Energy
· Electromagnetic
· Travels in waves with varying wavelengths


Eyes sensitive to
· Small portion of wavelengths 400-700 nanometers
Wavelength
· Determines hue (colour) 
Wave Intensity
· Determine brightness
The Eye
Cornea
· Transparent surface membrane
Pupil
· Opening controlled by iris (muscle adjusts to light level)
Lens
· Focuses incoming light rays by accommodation (changing shape)
Retina
· Thin multilayered tissues on back surface
· Contains receptor cells that convert energy into neural impulses
· Sends impulses to brain
Two Types of Retinal Receptors
1. Rods
a. More light sensitive than cones
b. Detect black, white and grey
c. Mostly in periphery – Oncoming dangers
2. Cones
a. Sensitive to detail and colour
b. Concentrated near Fovea
i. Focal point of retina containing no rods
c. Need more light than rods
Photopigaments
· Chemicals in rods and cones
· Absorb light and neural impulse sent to bipolar cells (retina)  Ganglion cells
· Axons from all ganglion cells converge to form optic nerve
· Carries info to brain

Visual Information Processing
· Optic nerves converge at optic chasm
· Messages transmitted to thalamus and on to visual cortex
Feature Detectors
· Neurons in visual cortex
· Respond to specific features of a visual stimulus
· Edges, lines, angles, movements
· Hubel and weasel
· Single cell recording
· Monitor activity of a single neuron in response to a stimulus with micro-electrode implant in cortex
Midterm – Ch. 1, 2, Pg. 216-234, 243-263
Neuronal Systems Interact
-even higher level cells (temporal and parietal cortex can respond to ‘a face’ and having recognition functions
Brain ‘Constructs Perceptions’
Depending on:
· Assumptions
· Interests
· Expectations
Top Down processing
· Processes driven by knowledge and expectations 
Bottom – Up Processing
· Processes driven solely by input
Parallel Processing
· Brain constructs perceptions by processing neural networks simultaneously
· Not step – by – step serial processing
Young – Helmholtz Trichromatic (3-Colour) Theory
· If combine light waves of three primary colour can create any colour
· Proposed
· Eye has a receptor for each primary colour
· Cones for red green blue
· Each cone will absorb some wavelengths better than others
· Theory confirmed retina has 3 types of colour receptors 
· Cannot explain for why we can’t see greenish red
Opponent Process Theory (Hering)
· Proposed two types of colour sensitive units each having opponent pairs
· 1. Red or green response
· 2. Blue or yellow response
Some Neurons
+ Red –Green 
-Red + Green
· Cannot simultaneously perceive colours in an opponent pair
· Activating one unit with red for EG. Deactivates Green
Two Stage Theory (Hurvich and Jameson)
· Trichromatic theory for receptor cells in retina
· Higher in visual processing (thalamus) – colour opponent neurons (trichromatic cells feed into opponent colour ones in thalamus)
-------Not on Midterm-------
Selective Attention
· Focus of awareness on a small part of our experience
· What was not attended to
· Do not remember 
· Partially processed
EG. Necker Cube
· Illustrates selective attention
· More than one perception –experience one at a time
Perceptual Illusionist
Perception
· Higher level process than sensation
Illusions
· Inappropriate interpretations of physical realities
· Reveal how we organize and interpret sensations
· Often result from brain using otherwise adaptive organizing principles
· EG. Muller – Lyer Illusion
Visual Capture
· Visual sense tends to dominate when other senses conflict
Perceptual Organization
· Meaningful perceptions depend on organizing sensory info 
· Need to perceive objects
· As distinct from their surroundings
· As having constant form
· With regards to distance and motion
Gestalt Psychologists
· Perception depends on the relations among the elements (or parts) of a stimulus
· The ‘whole’ is more than the sum of its parts
· We tend to assemble stimuli into ‘wholes’
Gestalt
· Means ‘whole’ or ‘form’
· Translation (configuration or pattern)
Gestalt Principles of Organization 
-Form Perceptions
Figure: Ground Principle
· If stimulus contains two or more distinct regions we usually see part as ‘the figure’ (object) and the rest as ‘ground’ (surround)
· Region seen as figure:
· Appears more solid than ground
· In front of ground
· Generally is smaller than ground
Grouping Principle
· Tend to organize stimuli into groups
· Rules for grouping
· Proximity – if elements are in close spatial proximity they are grouped as part of the same object (nearby figures are together)
· Similarity – Items that share physical properties are placed into the same set
· Continuity – If lines cross or are interrupted, we see continuous lines (patterns vs discontinuity)
· Connectedness – We see elements as a single unit when they are uniform and linked
· Closure – If a figure has a gap or a small part of the border missing (fill in the gaps to create a whole

Depth Perception
· Our capacity to have 3-D perception which enables us to judge distance
· (retina only receives 2-D)
Gibson and Walk
Visual Cliff
· Platform covered in plexiglass + checkerboard pattern underneath ½
· Evidence that 2 month old infants perceive the depth
· Depth perception may be innate
Depth Cues
Binocular
· Require both eyes
Monocular
· Used by each eye separately
Two Binocular Cues
· Retinal disparity
· Cue to the relative distance of different objects
· Brain compares slightly different retinal images + the difference (disparity) is a cue to relative distance of different objects (greater disparity = closer object)
· Brain – integrates two images into 3D, constructs perceptions
· Convergence
· Eyes turn inward to view a close object
· Brain receives info on angle of convergence + uses info to decide how close object is
Monocular Cues
· Depends on these cues when objects are at a great distance and retinal disparity is slight (beyond 10-12 feet)
· Interposition
· The object partly blocking view of another is perceived as closer
· Relative Size
· If objects are of similar size the one casting smaller retinal image is perceived as farther away
· Relative Clarity
· Hazy objects perceived as father away that clear ones (hazier light = more distant)
· Texture Gradient
· Gradual change from a coarse, distinct texture to a fine, indistinct texture: Perceived as increasing distance
· Far away obejcts
· Smaller and more densely packed
· Relative Height
· Objects higher in our field of vision perceived as farther away
-When above the horizon then reversal of rules (objects closer to horizon seen as farther away-
· Linear Perspective
· Parallel lines receding into the distance tend to converge towards a single point
· Shadows/Shading
· Gives info about distance, depth, light source
· Relative Motion
· If we are in motion nearer objects will appear to move faster in opposite direction vs distant objects
· Distance cue from differences in speed at which objects move
Motion Perception
· Brain uses cues based on changing size and position on retinal image
· Shrinking objects are moving away and enlarging objects are approaching
Stroboscopic Motion
· We interpret a rapid series of slightly varying images as movement
· Motion Picture
Phi Phenomenon
· A movement illusion
· When two lights blink on and off in fast succession we perceive one light moving 
Perceptual Interpretation
Sensory Deprivation and Restored Vision
Experiments on Early Sensory Deprivation
· Investigate relative importance of learning vs innate ability to perception
· Animals raised with goggles have perceptual limitations
· Form perception deficits
· Functionally blind to shape
· Innate
· Colour
· Brightness
· Figure – Ground 
· No deficits if restriction in adulthood
· Critical Sensitive Period
· Stage in development where organism is optimally ready to acquire certain abilities and may be difficult to acquire at other times

Restricted Visual Input Experiments
· Raise kittens in darkness
· Except for 5 hr/day of either horizontal/vertical striped environment
· Later: difficulty perceiving bars of type not exposed to and sensitivity never normalizes 
· Response of feature – detecting brain cells depended on experience
Conclusions
1. Neural connections are formed by early experience
2. Critical periods exist (in human first 2 years)
3. Stimulation seems essential for development of perceptual capacity
4. Interactionism: Important to perception (nature vs nurture)
Consciousness
Waking Consciousness (CSC)
History
· Psychology was once defined as the study of CSC = the ‘mind’
· Behaviourism focus on directly observable behaviour
· Return to focus on CSC
· Technology for study of altered states of CSC eg. EEG to study brain waves
CSC
· Awareness of self and environments (internal + external)
· Voluntarily Initiate + terminate behavioural and cognitive activities
Monitoring Function of Consciousness
· Track ourselves and environment for accurate perceptions, memories and thoughts
· Focus attention on tasks
· Automaticity – Automatic performance is subconscious 
Daydreams and Fantasies
Daydream
· Waking fantasy
· Different functions
· Eg. Escapist, role play, creative, impulsive expression, prolem solving 
Fantasy – Prone Personalities
· Fantasize about 50 % of the time
· 4 % of the population


Altered Sates of Consciousness
· Sleep
· Hypnotic States
· Drug – Induced Hallucinations
· Near – Death Experiences
Sleep and Dreams
Biological Rhythms
· Periodic physiological fluctuations controlled by internal ‘biological clocks’
Sleep Rhythms – Circadian Rhythm
· 24 Hour day – night cycle
Alterations of Circadian Rhythm
Aging 
· Shift of daily peak of circadian arousal to earlier time
· May shorten circadian rhythm 
Jet Lag 
· Time zone change disrupts circadian rhythm 
No day/night information
· Cycle becomes 25 hours
· Artificial light delays sleep
· Light sensed by retina and signals go to hypothalamus (controls circadian clock)
· Signalled to stop melatonin secretion
Sleep Rhythms (stages)
· 90 minute cycle
· 5 stages of sleep (1-4 and REM)
· EEG measures brain wave activities
EEG Patterns
Awake
· Fast irregular waves
· Low amplitude (height)
Awake and Relaxed
· Alpha waves – Higher amplitude and slower 8-12 cycles / sec (hertz)

The Sleep Stages 
· Four depths: Stages 1-4 
· Rapid eye movement sleep (REM) = 5th stage
Stage 1-4
· All are non – REM (NREM)
Stage 1
· Slowed breathing and less regular EEG patterns
· Theta waves – reduced amplitude waves 
· Transition to sleep
· Hypnogogic sensations – hallucinatory experiences 
Stage 2
· Sleep Spindles – short bursts of 12-16 Hz 
· K Complexes – Occasional sharp rises and falls in amplitude
Stage 3 + 4 
· Slow wave sleep
· Delta Waves (1-2 Hz)
· Harder to awaken
· Stage 4 – more large slow delta waves than stage 3 
REM Sleep
· Occurs for about 10 minutes about an hour 
· EEG resembles stage 1 – Paradoxical sleep
· Rapid eye movements (40-60 per min) 
· Increased and irregular HR and breathing
· Relaxed muscle tone 
· Physical evidence of sexual arousal 
· Brain is very active
· Neurons normally involved in movement are active but a state of essential paralysis
· Hard to awaken but if do so almost always a dream report (80%)
· Dreams
· Vivid, bizarre, story-like emotionally charged
· NREM dreams are boring – waking life
Need for REM Sleep
· REM rebound
· If deprived of REM will go more quickly to it and spend more time in it
· In all mammals

Sleep Cycle
· Repeats every 90 minutes
· Stage 4 reduces over cycles and disappears
· 4-5 REM periods / 8 hours sleep
· REM gets longer and accounts for about ¼ total sleep time
Reasons for Sleep
1. We need sleep
a. Amount changes with age and varies across individuals
b. Infants – alternate often between waking and sleeping (16 hrs/day 50 REM)
c. Age 5 – REM drops to 25% and then constant till elderly when drops to 18%
d. Adults – most sleep 7-8 hrs
i. 9-10 hours needed to function well and be alert
e. Sleep debt – an account by the body of the amount of sleep lacking (up to 2 weeks)
Sleep Deprivation Symptoms
· Drowsiness (fatigue)
· Low mood and irritability
· Increased risk of : 
· Accidents
· Mistakes
· Illness
· Decreased
· Speed of performance
· Productivity
· Concentration ability
· Immune system functioning 
· Expected life span
· Other Suspected Effects
· Obesity
· Hypertension
· Memory
· 30% of HS and college students fall asleep in class once a week
· 31% of all drivers have fallen asleep at the wheel at least once
REM Deprivation Study Results
· Increased irritability
· Lower ability
· Logic
· Reasoning/problem solving


Theories of Reasons for Sleep 
Restoration Theory
Sleep is for
· Physical Recuperation (deep sleep)
· Psychological recuperation (REM)
Evidence
· Increased physical exercise associated with increased slow wave sleep time
· Psychiatric patients have large % of REM
Sleep and Growth Process
· Release of growth hormone (during sleep) is reduced with aging
· Aging associated with less deep sleep time
Survival Value/Protection Theory
· Vision is not very efficient at night
· Sleep protects animals from predators during darkness
Evidence
· Non vision based predators (rodents) are more active at night
· Vision based animals (can’t hide well) tend to sleep little
Sleep Disorders
Insomnia
· Recurrent problems falling or staying asleep (severe in 15% pop.)
· Typically overestimate sleep loss
· Medication and alcohol (reduce REM) can worsen insomnia 
· Due to
· Stress
· Emotional Problems
· Medical conditions
Narcolepsy
· Rare
· Recurring episodes of sudden sleep attacks lasting from a few secs – 30 days)
· Direct lapse into REM
· Genetic component


Sleep Apnea
· Periodic cessation of breathing during sleep with awakening
· Leads to deep sleep deprivation
· Associated with 
· Snoring (to get air)
· High blood pressure
· Overweight
· Older males
· Affects 1-2 %
Night Terrors
· Sudden awakening in state of panic
· Associated with early stage 4 sleep
· In children 
Sleep Walking
· Getting up moving around
· Strong association with deep sleep , usually early in sleep period
· In children
· Runs in families
· Not usually associated with dreaming
Sleep Talking
· Usually nonsense
· During any sleep stage 80% in NREM
· Runs in families
Dreams
· Vivid hallucinatory experiences with images thoughts emotions, nonsensical content
· Lucid dreams
· Suspicion of dreaming 
· Sometimes ability to control or ‘test’ dream
· ‘false awakenings’
· Dream length
· Probably parallels length if awake
Dream Contents
· Many theories



Wish Fulfilment Theory
· Freud (1900) ‘Interpretation of Dreams’
· Disguised attempt at wish fulfilment
· To represent needs/wishes
· ‘Royal Road to Unconscious’
· Manifest Content
· Actual Events (Censored and symbolic of latent content)
· Latent Content
· Underlying desires
· Usually sexual or aggressive
· Wishes that provoke anxiety or guilt
Purpose of Dreaming
Wish Fulfilment Theory (Freud)
· To express otherwise unacceptable impulses
Information Processing Theory
· REM is for memory consolidation
· Evidence
· Increase in REM after intense learning or stressful experiences
Continuity Theory
· An imaginative process reflecting concerns and emotional preoccupations
· Same as those in waking life 
Activation – Synthesis Theory
· Attempt by the brain to impose meaning on random neural activity originating in the brainstem
· Activity may be simply to exercise brain circuitry 
· Explains – Biological activity and bizarre dream content
November 13th – Next midterm
Drugs and Consciousness
Psychoactive Drugs
Dependence and Addiction
Physical Dependence
Characterized by
· Tolerance – Need larger does for same effect
· Withdrawal – Unpleasant physical symptoms if drug discontinued
· Compulsive Use – Failure to control drug use and spending time trying to obtain
Psychological Dependence
· Need for drug to decrease negative emotions/mood
Addiction
· Craving for drug with withdrawal symptoms
Psychoactive Drugs
Depressants -CNS
· Alcohol
· Barbiturates (Sleeping Pills)
· Seconal, Nembutal
· Minor Tranquilizers (Benzodiazepines)
· Valium, Xanax
· Opiates (Narcotics)
· Opium
· Codeine
· Heroin + Morphine 
Stimulants – Increase Arousal
· Amphetamines (Speed)
· Benzedrine
· Dexedrine
· Methedrine
· Cocaine
· Nicotine + Caffeine
Hallucinogens (Psychedelics)
· Distort or change perceptions
· Can cause :
· Hallucinations
· Alterations of sound/colour/time perception
· Hallucinations 
· Sensory experiences in absence of sensory input
· LSD (Acid) – Lysergic Acid Diethylamide
· Mescaline
· Psilocybin – Shrooms
· PCP 
· Marijuana + Hash – Mild Hallucinogens


Effects on Consciousness
Alcohol
· Slows brain activity controlling judgement + inhibition
· Increase sociability 
· Decreases social judgement
· Reduces self – Awareness
· Relaxation – Slows Sympathetic NS
· Slows motor reactions
· Impairs formation of long – term memory (Recent events) 
Opiates (Narcotics)
· Depress neural functioning
· Diminish physical sensation
· Lessen capacity to respond to stimuli
· Reduce anxiety
· Can produce euphoria + pain relief
Stimulants
Increase 
· General arousal
· Heart rate + Respiration
· Energy and self – confidence
· Alertness
· Amount of 
· Norepinephrine
· Epinephrine 
· Dopamine + Serotonin
· Crash
· Depression
· Irritability
· Fatigue
· Deep Sleep
Long Term Use of all Amphetamines + Cocaine
· Suspiciousness
· Unprovoked hostility
· Problems
· Cardiac
· Respiratory
· Emotional 
· Psychotic features
· Paranoid Delusions
· Hallucinations
· Withdrawal
· Irritability
· Depressed Anguish
Hallucinogens – LSD
· Effects range from euphoria to panic
· Stimulates serotonin receptors
· ‘Flashback’
· User has experience similar to that of drug later
PCP
· Synthetic drug
· First used as general anaesthetic
· Produces
· Agitation
· Hallucinations
· Psychotic – like states resembling schizophrenia
· Used to adulterate Marijuana 
Marijuana – Cannabis from hemp plant
· Hard to classify
· Legally classified as ‘narcotic’
· Only functions as a true hallucinogen in quite high does (30-70 MGS)
· 5-10 MGS is a mild high
· Active ingredient is THC
· Effects	
· Relaxation
· Euphoria / well-being
· Distorts space and time
· Changes social perception
· Impairs motor coordination
· Slow reaction time
· Lowers immediate recall – interferes with transfer from short – long term memory
· THC binds to cannabinoid receptors (numerous in hippocampus – involved in forming new memories)
· Shows reverse tolerance 
· Helps reduce nausea (Treat glaucoma + chemotherapy patients)



Types of Learning
Learning
· Fairly permanent change in behaviour that results from experience
Basic Kinds of Learning
Associative
· Learn that certain events occur together by the linking of them
Classical Conditioning (CC) – Pavlovian
· Form of associative learning
· Learn to associate two stimuli to anticipate events
Operant Conditioning (Skinnerian)
· Associative learning 
· Learn that if you respond in a certain way you will get a certain consequence
Observational Learning – Bandura
· Learn from the examples of others
Behaviourist Approach to Learning
Three Main Assumptions
1. Simple Associations (classical or operant) are the building blocks of learning no matter how complex
2. Laws of learning are roughly the same for all specie (universal)
3. Learning can be better understood in terms of external (environmental) causes than internal or intentional ones
Classical Conditioning
Ivan Pavlov
· Russian physiologist
· Nobel prize winner (1904)
Pavlov’s Classical Experiments – Basic Experimental Method
Basic Experimental Method
1. Device to measure salivary flow
2. Habituate dog to environment (calm state)
3. Use remote device to deliver meat powder


Experimental Procedure
1. Turn on tone (other neutral stimulus)
2. After a few seconds deliver meat powder and turn off tone
3. Dog is hungry and saliva flow registers
Salivation – Unconditioned (unlearned) response (UCR)
Meat Powder – Unconditioned stimulus (UCS)
4. Repeat Procedure a no. times
5. Turn on tone without meat powder
If dog salivates to tone alone then:
· Salivation – Conditioned (learned) response (CR)
· Tone – Conditioned stimulus (CS)
Before Conditioning
CS No response or irrelevant response
(Food) UCS  UCR (Salivation)
During Conditioning
(Tone) CS  UCS (Paired with food)UCR (Salivation)
After Conditioning
(Tone) CS  CR (Salivation)
Critical Aspects of Conditioning Experiment
· Trials
· Each paired association of CS with UCS
· Acquisition Phase
· Repeated pairings of CS with UCS (UCS ½ second after CS)
· Pavlov believe was critical factor
· Temporal contiguity of CS with UCS (time)
· Extinction Phase 
· CS presented without UCS
· Extinction
· CR diminishes or disappears
· Spontaneous Recovery
· If allow a rest period after extinction then CS will elicit CR again
· Prediction
· CC as learning to predict
· If successful then acquisition 
· Unsuccessful then extinction   
Conditioning in Different Species
· CC can occur even in primitive flatworms for many responses
· Eg. Emotional Responses Tone  Shock  Fear responses
Generalization Principle
· Reaction to similiarities
· When a CR has been associated with a CS other stimuli similar to the CS will evoke the CR
· Eg. Galvanic Skin Response (GSR)
CS  UCS (+ shock)  UCR
· A tone higher or lower than target tone will elicit GSR 
· If CS during training = 0
Discrimination Principle
· A reaction to differences (complementary to generalization)
Conditioned Discrimination 
· When discrimination response is outcome of selective strengthening and extinction
· EG. 2 Tones
CS1 – Folowed by UCS (shock)
CS2 – Not followed by UCS
Cognitive processes
 Robert Rescorla
· Critical factor is CS (critical Stimulus) be a reliable predictor of UCS
· An expectancy (internal cognitive process)
· Studies support predictability as most important characteristic of UCS
Biological predispositions
· Animal's capacity for conditioning is not universal but constrained by its biology
Constraints in classical conditioning
· Taste aversion in rats experiments (John Garcia: 1960)
· Rats learn to avoid poisoned solution if cued by flavor by not cued by sights or sounds (the opposite in birds)
Conclusion
· There is a biological (genetic) predisposition to learn certain associations that is adaptive (aids survival)
Application
· Eg: conditioned fear
· Can be treated with exposure therapy (experience CS without UCS)
Operant Conditioning (OC)
· Type of learning
· Can increase (decrease) likelihood of a response by following behavior with reinforcement (or punishment)

In CC:
· CR resembles the UCR
· Learn one event follows another
· Uses a responded behavior:
· One that occurs automatically to some stimulus
· Teach something new (not UCS)
· A behavior (arbitrary) is being associated with a stimulus
· Behavior operates on or affects the environment by producing consequences (rewarding or punishing)
· Skinner's experiments
· Law of effect ( Edward Thorndike)
· Association between behavior & reward stamps in/reinforces the operant behavior & learning is strengthening
· Strengthening of a behavior occurs when a reward follows
· Operant chamber (skinner box)
· Animal (EG. Rat) in conditioning chamber
Bar/lever, food dish & light
· Initially
· Explore environment & eventually presses lever
· Get an initial (baseline) level of bar press
· Then:
· Activate food release when lever pressed
· Find:
· Rat will learn to press bar to get food
· Food reinforces bar pressing
· Factors:
· Bar press =
· Operant behavior
· Operant or operantly conditioned response
· Food
· Reinforcer
· Anything which strengthens rate of the response
· Acquisition
· Operant followed by reinforcer  
· Extinction
· Operant not followed by reinforcer
· Generalization
· Operant will occur in presence of similar stimuli
· Discrimination
· Can  be learned
· Use one stimuli where reinforcement occurs & another where reinforcement does not oc
· Operant strength:
· Strength of the association between operant & reinforcer measured by :
· Rate of response
· Higher rate = higher operant strength
· Resistance to extinction
· Upon extinction if no. of responses increase=higher operant strength
· Shaping (method of successive approximations):
· Reinforce behavior that approximates the target behavior (gradual learning)
· Can produce novel behavior
· Reinforcement contingent upon better approximations of the desired response
· Principles of reinforcement:
· Have Been used in humans
· EG. Temper tantrums
· Reinforcement is attention
· Treatment is timeout & ignore tantrum (extinction procedure)
· Reinforcement
· Leads to an increase in behavior
· Positive reinforcement:
· Adding/presenting a stimulus leads to increase in behavior
· Negative reinforcement
· Removing some stimulus (aversive leads to increase in behavior)
· Is not punishment
· Punishment
· Leads to decrease in behavior
· Punisher
· Anything that leads to a decrease in target behavior
· Positive punishment:
· Adding some stimulus leads to decrease
Positive = adding
Negitive= taking away
Reinforce= increasing
Punish= decreasing

*Always identify the target behavior

Primary Reinforcers
· Innately reinforcing (Satisfy Basic Drives)
Conditioned (Secondary)
Reinforcers
· Gained reinforcing power by previous association (pairing) with primary reinforcers (Money)
Schedules of Reinforcement
· Rules for providing reinforcement


Continuous Reinforcement
· Reinforce every time
· Best to initiate (For acquisition)
· Fast extinction
Partial (Intermittent) Reinforcement
· Reinforce only a fraction of the time
· Slow acquisition
· Best to maintain as more difficult to extinguish
Partial Reinforcement Effect
· Extinction after partial reinforcement is slower than for continuous reinforcement
Intermittent Schedules
Fixed – Ratio
· Reward after a specified (fixed or set) No. of responses 
· High response rate
· Brief pause occurs after reinforcement
Variable Ratio
· Reward after an unpredictable number of responses (No. is varied)
· High response rate
· Hard to extinguish
Fixed – Interval
· Reward after a specified (fixed) time
· Low rate of responding but increases as time for reward draws near (scalloping pattern)
Variable Interval
· Reward after a varying length of time
· Produces slow steady response
Punishment
· Aim is to decrease undesirable behaviour
Disadvantages
· Effects are not predictable (less desirable)
· Emotional responses can be triggered and can generalize (Fear, Anger)
· Not better than extinction combined with positive reinforcement for desirable behaviour

Effective Use of Punishment
· Use negative punishment
· Provide desirable alternative responses
· Effective when
· Prompt
· Consistent
· Extremely painful
· Alternative responses rewarded
Applications of Principles
· Learning 
· Productivity
· Problem Behaviours
Learning by Observation
Observational Learning
· Observe other and learn behaviour that we may imitate later 
Modelling
· Observing and imitating a specific behaviour
Bandura’s Experiments
Observational Learning
· Showed children can learn to imitate aggressive behaviour if they observe models doing so
Mirror Neurons
· Discovered by accident in chimps
· Chimps watch someone else do something the brain activates in the same way as if they were doing it themselves
· Role of neurons isn’t clear
· Mirror neurons found in different areas including frontal cortex
· Don’t know if humans have them
Advantages and Disadvantages
· Learn from others mistakes
· Can use as a force for good
· Could learn bad things (violence)



Aggression
· Violence in media affects violence in life
· NIMH – Cause and effect relationships
Media Violence Effects
· Irritation 
· Desensitization
· More tolerant before we act
· Less empathy
· More unions towards aggressors
Chapter 11: Motivation and Work
Motivational Concepts
Motivation
· Why we do what we do
· Anything that’s going to activate and energize behaviour
Instincts Theory
· Based by Darwin
· Instinct explains human behaviour
· Born with
· Inherited predisposition to behave in a specific way when a specific stimulus is present
Drives and Incentives
Drive Theories
· Biological needs that must be met
· When they are not met there is an uncomfortable state of tension
· Driven from within to seek satisfaction
· Does not explain other needs (ex. study)
Incentive Theories
· External stimuli that pulls us towards them (money)
Optimal Arousal
· Motivated to maintain an optimal level of arousal
· Arousal is too high – uncomfortable (anxiety)
· Arousal is too low – uncomfortable (boredom)


A Hierarchy of Motives (Maslow)
· Acknowledged the presence of physiological and biological needs
· Hierarchy of needs
· Certain needs must be met first
· 6 – Self – Transcendence needs
· 5 – Self – Actualization needs
· 4 – Self – Esteem needs
· 3 – Love needs
· 2 – Safety needs
· 1 – Physiological needs
Hunger
The Physiology of Hunger
· Relationship between hunger nad hunger pains
· Possible to feel hunger on a full stomach
· No stomach  We can still feel hunger
· More to hunger than just our stomach
Body Chemistry and the Brain
· Hunger promoting hormones
· Glucose levels (Down) – 30 mins before eating there is a slight dip
· Ghrelin (Up) – Hunger hormones – High levels – increased appetite
· Orexin (Up) – Produced by hypothalamus – increased hunger
· Leptin (Down) – low levels - hunger
Hunger – Suppressing Hormones
Temporarily Decrease Hunger
· Pyy (Up) – Released by digestive tract 
· CCK (Up) – Released by digestive tract

· Leptin (Up) – Suppress hunger at high levels
Leptin
· Released by fat cells
· More fat cells – more leptin release
· Eat more to build more fat
Hypothalamus
· Lateral (up) – Constant eating
· Ventromidial (Down) – May stop eating

Set Point Weight (Theoretical)
· The body has an optimal weight and will do whatever it takes to stay at that set weight
· Get below the set point weight your body will slow your metabolism eat move less
· Act above the set point body will speed metabolism etc. 
Settling Point Weight
· Weight will settle at the point when there is a balance between the calories we consume and the calories we burn
· As soon as there is an imbalance the point will change
Basal Metabolic Rate (BMR)
· A third of caloric intake is used for activities (run, study)
· At rest – basic metabolic rate
· Want a higher metabolism  exercise, good sleep, healthy levels of calories
Chapter 12 – Emotions
Emotions and Basic Motives
· Closely related
· Both activate and direct behaviour
· Emotions often accompany basic motives
Most Common Distinction
ANS – (Autonomic nervous system) 
· Trigger for
· Emotions – Outside Events
· Motives – Internal Events
· Emotions associated with ANS activity and Basic motives are not
Theories of Emotion
William James
· Perception of bodily changes is the subjective experience of the emotion
· Afraid because we run
Carl Lange
· Bodily changes include perception of autonomic arousal
James – Lange Theory
· Our experience of an emotion is the awareness of physiological changes in response to the stimuli
· First perceive arousal, then experience the emotion consistent with the particular pattern of the arousal
· Because different emotions feel different, there must be a distinct pattern of ANS activity for each emotion
· Autonomic arousal patterns differentiate emotions
Cannon – Bard Theory
· Experience of an emotion is the simultaneous response of both
· Physiological reactions
· Subjective awareness of emotion
Physiological Reactions
· Emotion – triggering stimulus is routed to sympathetic nervous system (SNS)
· Gearing – up system
Subjective Awareness
· Stimulus simultaneously routed to brain’s cortex (Cognition)
Walter Cannon – Three Major Criticisms of James – Lange
1. Physiological changes too slow to be source of sudden emotion
2. Epinephrine does not produce the experience of an emotion
3. Pattern of autonomic arousal does not seem to differ in various emotions
a. True in general but some subtle physiological differences exist
Role of Perception of Arousal
Spinal Cord Injury (SCI) studies
· SNS responses below lesion do not reach brain
· Injuries reduce contribution of autonomic arousal to felt emotion
· Higher lesions then less feedback of ANS to brain 
Results
· Higher the lesion then more the decrease of felt experience
Conclusion 
· Deprivation of autonomic arousal results in decrease of experienced emotion
· Supports James – Lang as physiological arousal awareness is important
Cognition and Emotion
· Cognitive appraisal (COGAPP) is more important than autonomic arousal in differentiating emotions
COGAPP
· Interpret (Appraise) experienced situation regarding personal goals and well-being 
· Outcome of appraisal is a belief (Neg. or Pos.)
· The interpretation = COGAPP
· Two Parts 
1. Appraisal Process
2. Resulting Belief
Intensity and Differentiation of Emotions
· Appraisal contributes to subjective experience of emotion (Intensity and tone)
· Fear? Excitement?
· Anger? Amusement?
· COGAPP largely responsible for differentiating emotions
· Beliefs are varied enough to discriminate between emotions
· Appraisal process is quick enough
Support for COGAPP In Determining Quality of Emotional Experience
Schacter and Singer Classic Study
· Tried to spate arousal and appraisal using different sources
· 2 subject groups (GP) injected with epinephrine (Induces ANS arousal)
· GP 1 informed about arousal and GP 2 misinformed
· Confederate induces euphoria or anger
Results
· Misinformed relied on appraisal and rated feelings according to induction
· Informed did not report induced feelings
Zillman
· Instead of injection use physical exercise to arouse (Neutral Arousal)
· Subjects reported more intense anger if provoked after exercise vs. no exercise
· Arousal increases intensity of emotional experiences
Schacter’s Two Factor Theory of Emotion
· Emotional experience consists of arousal plus cognitive label of the arousal
· Eliciting event results in both
· Autonomic Arousal
· Cognitive Appraisal
· These lead to both
· Perceived arousal
· Emotional belief and determine the experienced emotion
· Notes
· Perceived arousal usually attributed to the belief
· Same eliciting event is usually responsible for both arousal and appraisal
 (vs. Schachter and singer and Zillman studies) 

Conclusions
· Arousal and appraisal both contribute to intensity of emotional experience
· For differentiating emotions appraisal more important than arousal
The Physiology of Emotion
Arousal
Autonomic Arousal and Emotion
Physiological Basis
· SNS Arousal
Physiological Basis
· SNA Arousal
· Increase
· Blood Pressure
· Heart Rate
· Respiration
· Blood Sugar Level
· Stress Hormones (Epinephrine, norepinephrine)
· Perspiration
· Decrease
· Salivation
· Digestion
· Gears up organism for energy output (preparing for an emergency)
· As emotions decrease parasympathetic nervous system (PNS) takes over
· Energy conserving slows down bodily processes
· ANS arousal controlled by hypothalamus and parts of limbic system
· Limbic system sends impulses o brain stem which controls ANS
· ANS acts directly on 
· Muscle Tone
· Organ Function
· Adrenal Hormones
Effects of Arousal
Energy and Disruption
Emotional Arousal
· Mild Levels
· Alertness and interest
· Intense
· Disruption of though (Cognition) or behaviour

· Very low arousal – Performance is poor
· Moderate arousal – Performance optimal
Nature of Task and Optimal Arousal Level
High Level of Arousal
· Not disruptive on simple well – learned (routine) tasks
· Performance declines on complex or difficult tasks
Prolonged Intense Emotion
· Fight or flight response
· If constant: Exhaustion
· Chronic high arousal – Leads to negative health effects
Physiological States Accompanying Different Emotions
· Subtle physiological differences
· Skin temp for anger greater than for fear or sadness
· Anger = Hot
· Fear = Cold
· Different types of muscle tension in face for fear vs. elated excitement
· Different parts of brain involved in different emotions
· Neg. emotions = Active in RH
· Pos. Emotion = Active in LH
Memory – Chapter 8
Phenomenon of Memory
Memory
· Ability to store and retrieve information
· Allows learning to persist over time
Flashbulb Memories
· Clearly recalled
· Occurred for emotionally significant events
Explanations
· Repeatedly heard and talked about
· Emotional material may be stored by a different mechanism
Information processing
· Computer model to understand memory as an info processing system

Three Basic Required Functions or Stages
1. Encoding
2. Storage
3. Retrieval
Encoding
· Getting info into memory system
Storage
· Retaining/Maintaining encoded info
Retrieval
· Getting info out of memory storage
Three Stage Processing Model of Memory
Sensory Memory
· Immediate recording of stimuli for a very brief duration (<1 sec)
· Fairly accurate representation of stimuli
· Separate sensory memory store for each sensory system
· Vision vs. Hearing
· Not aware of sensory memory and no analysis performed on info in sensory form
· Function may be to hold info for possible processing to short – term memory
Short – Term Memory
· Can store items here briefly (20 secs) for working purposes
· Also called ‘Working Memory’
· Can ‘work’ or process the info
· Info will be lost forever unless stored in long – term memory
Long – Term Memory
· Limitless and permanent or near – permanent storehouse
· Occurs because physical changes take place in neuronal connections of the brain
Encoding
· Operates at unconscious level
· Used for incidental info such as tracking
· Frequencies 
· Times 
· Space locations


Effortful Processing
· Requires attention and conscious effort to encode
· Learning is improved by rehearsal
· Conscious repetition
· Will increase retention
· Eg. No time to encode info. In last few seconds before sleep and unlikely to remember
· Eg. Spacing effect retain info better when rehearsal distributed over time
What we encode
· We remember
· What we encode
· The mental model we constructed (not exactly)
Semantic Encoding
· Encode meaning (Words)
Acousitc Encoding
· Encode sound (Words)
Visual Encoding
· Encode images (Pictures)
For Verbal Info. 
· Semantic encoding leads to better long – term memory
· Especially if info has personal meaning
· Recall is mostly ‘The Meaning’ of the material vs. actual wording
Storage
· Capacity varies depending on where we are storing (Sensory, short – term or long – term memory)
Sensory Memory
· The initial recording of sensory info. 
· Able to be recalled
Types of Sensory Memory
Iconic Memory – Visual sensory memory
· Fleeting sensory memory for visual stimuli
· Picture – image memory (Photographic memory)
· Lasts a few tenths of a sec. 

Echoic Memory
· Fleeting sensory memory for auditory stimuli
· Like iconic memory but for sounds
· Recal for 3-4 seconds
Short – Term Memory
· Limited duration 
· Unless rehearsed it will be lost
· Process of decay (Fading) lasts 12-18 seconds
· Most info here is subsequently forgotten
· Limited capacity 
· 7 (+ or -2) 
· “Magical number seven plus or minus two)
· ‘Memory Span’
· Retention is for about 7 pieces of info
· Can increase amount of items by chunking
· Recode material into larger meaningful units and store units (chunks) in working memory
· Eg. Can recall letters such as CTSAATE  Cat Eats (2 items)
· Working memory capacity becomes 7 (+ or – 2) chunks
Long – Term Memory
· Limitless storage capacity
· Consolidation
· Converts short term to long term
· Likely due to rehearsal of info
· Sustains neural activities
· Leads to permanent structural changes in the brain
Storing Memories in the Brain
· Not everything is permanently stored
· Forget for a no. of reasons
· Memories not located in one brain region
Synaptic Changes
· Memories leave permanent neural traces 
· When learning occurs more neurotransmitter (NT) released at certain synapses
· Synapses become more efficient at communicating
· Synaptic activity increased (sending neuron needs less stimulation to send NTs)
Long – Term Potentiation (LTP)
· Prolonged strengthening of neural firing

Support for Synaptic Changes as Important to Learning and Memory
· Rat studies - Drugs that block LTP interfere with learning
· In Humans - Drugs that block NT’s will disrupt info storage
· Alcohol 
Storing Implicit and Explicit Memories
· Divisions of implicit and explicit came from amnesia studies
Amnesia
· Memory loss
Implicit Memory (Non declarative)
· Retention of skill learning without conscious recollection
· Cannot be described verbally
· Responsible for he ‘How to’ skills such as bike riding
Explicit Memory (Declarative)
· Memory one is aware of and can consciously and verbally declare that one knows
· Used for facs
Amnesiacs
· May show implicit but not explicit memory
Eg. No awareness of having learned a skill but can perform well
Hippocampus
· Part of limbic system in temporal lobes
· Structure where our new explicit memories laid down over a period of weeks
Studies of Damage to Hippocampus
Left Hippocampus
· Disrupts verbal info memory
Right Hippocampus
· Disrupts visual and location memory
Hippocampus
· Seems to function as a temporary register for memories
· Surgical Removal leads to loss of recall of learning in the moment before
· Not developed till age 2-3
· One reason for infantile amnesia
Permanent Long-Term Memory Storage
· In cortex
Remembering
· Also involves frontal and temporal lobes
· Striatum (Area of midbrain) implicated in implicit memory
Recall
· Ability to retrieve info learned earlier
· Used as a measure of memory
· Direct written answer test
Other Measure / Indicators of Memory
· Show we remember more than we can recall
· [bookmark: _GoBack]Recognition: Identifying item learned previously (M.C. Test)

