Chapter 2 – Neuroscience and Behavior 
1. Neural Communication 
· Neurons 
· Neural Structure 
· Neural Functioning 

2. The Nervous System 

Neural Communication
Endorphins
· Natural Opiate- Like NT’s 
· Released when in pain & during vigorous exercise 
· Opiate Drugs (analgeisics) resemble endorphins in molecular shape 
· Neurotransmitter: Norepinephrine (NE)

How psychoactive drugs alter neurotransmission 
Psychoactive drugs 
· Influence mental functioning and mood 
· Receive side affects 

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 Effect 
· ex. Morphine , mimics the effect of the endorphins 
2. Cause or Block release of a neurotransmitter 
3. occupy receptor site and block out normal neurotransmitter 
· fit into the receptor , but do not completely mimic 
4. Block or increase reuptake 
· block enzymes 
5. Block or increase degradation of neurotransmitters 
6. Block storage in pre-synaptic membrane 

Agonist 
· Drug that excites neuronal firing 
· By mimicking or by blocking reuptake 
Antagonist 
· Drug that inhibits 
· By blocking or by blocking release 

 Nervous System 
All Neurons and nerves in the body that from an electrochemical communication system 

Two subdivisions 
1- Central Nervous system (CNS)
- Brain and spinal cord 
2- Peripheral Nervous system (PNS)
· nerves connecting CNS to other parts of body (sense receptors , muscles and glands) 
· autonomic (sympathetic[arousing] and parasympathetic[calming])
· controls self-regulated action of internal organs and glands 
·  somatic system  
· controls voluntary movements of skeletal muscles 

Nerves 
· sensory and motor axons bundled together in PNS that connect to CNS 

Sensory Neurons (PNS)
· send info from sense receptors (skin, muscles and joints) to the CNS 
Motor Neurons (CNS )
· send instructions to muscles and glands 
Interneurons (CNS)
· internal communication 


The Brain 
Neuroimaging techniques 
· seeing inside the brain 
CAT( or CT) scan [computerized axial tomography]
· xrays through head and measure amount of radiation getting through 
· can construct cross sectional picture 
· can reveal brain damage 
PET scan [positron emission tomography] 
· measures the amount of glucose used in the part of the brain 
· radioactive glucose injected 
· most active neurons will use and be most radioactive 
· can draw cross sectional pictures 
· identifies epilepsy, blood clots, brain tumors 
MRI [ magnetic resonance imaging] 
· use strong magnetic field , radio-frequency pulses and computers 
· can detect tumors and abnormalities of spinal cord 
· reveal information about mental functions 


Brain structures 
Three concentric layers 
1- Brainstem (central core) 
· regulates primitive behaviours and survival functions 
· oldest and most innermost 
2- limbric system 
· controls emotion 
3- cerebrum 
· regulates higher intellectual processes 

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 centre for sensory inputs 
· Filter for sensory messages 

Other Lower Level Brain Structures 
Thalamus 
· top of brainstem 
· relay station 
· direction incoming sensory information to higher brain regions 
Cerebellum 
· movement and coordination 
· convulted and at the rear 

Limbric System 
· Doughnut shaped structure 
· Role in basic motives 
· Four F’s : Fighting (anger) , fleeing (fear), feeding (eating), Mating (sex) 
· Includes hippocampus amygdala , 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 
· Centres regulate : eating, drinking , body temperature and sexual behavior 
· Regulates endocrine system by controlling pituitary gland 
· Important role in stress response 
· Has reward centers 

Cerebral cortex 
· higher control center 
· Outer thin surface layer of cerebrum 
The gray matter 
· cell bodies and unmyelinated fibres 
The white matter 
· beneath cortex 
· myelinated and appears white 
Cortical tissue: 
· 1/8th inch thick 
· 30 billion nerve cells 
· convolutions increase surface area 

Glial Cells 
· hold neurons in place 
· provide nutrients 
· remove waste , dead neurons and foreign substances 
· outnumber neurons by 9 to 1 

Two cerebral hemispheres 
Right and Left 
· Joined by corpus callosum 
· Each divided into four lobes 

1) Frontal 
· problem solving, planning and judgement 
· speaking + muscle movements 

2) Parietal 
· includes sensory cortex 
3) Occipital 
· Visual areas 

4) Temporal 
· auditory areas 

Motor Cortex 
· controls voluntary movement 
· body represented upside down 
· sides of body governed by opposite hemisphere cortex 
· More motor cortex devoted to precise control functions 

Sensory Functions 
Sensory cortex 
· Registers incoming body sensations 
· Body represented upside down and body sensations goes to opposite hemisphere 
· More sensory cortex devoted to sensitive areas 

Visual cortex
· receives visual info 
· RH receives from right sides of each retina  (ex. Left visual field to RH) 
· LH receives from left sides of each retina (ex. Right visual field to LH)

Auditory Cortex 
· Receives auditory info 
· Both ears send to RH and LH but stronger connections to opposite side hemisphere 
Assoication Functions 
· ¾ of cortex 
· associating sensory inputs with stored memories 
· higher mental functions 
Frontal Association Areas 
· in frontal lobes 
· major role 
· Problem solving 
· Judging 
· 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 key words used 
· speak in slow labored way 
Wernicke’s Area
· Left temporal lobe
· Controls word comprehension and expression (interprets and understands auditory code) 
· Damage 
· Cannot understand meanings 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 (which interprets it) 
· Damage 
· Inability to read 
· Can speak and understand 
Spoken word stimulus  Auditory area  Wernicke’s area (word matched with auditory code and activates meaning) 

Writen word stimulus  visual area Angular Gyrus (matches visual word with auditory code) – wernicke’s area 

*Majority of people have language functions in LH


General specializations 
LH 
· Language expression/verbal tasks
· Logic and mathematics 
RH
· Very limited language comprehension 
· Spatial skills/spatial tasks 
· Facial identification 
· Facial expression of emotion 


Two hemispheres
· Do not work independently 
· Activities integrated 
· Behavior depends on integrated functioning at biological level 
· However biological and psychological events are simultaneous 

Reductionism 
· to reduce psychological notions to biological ones 

Chapter 6 – Sensation 
1. Basic principles
· Thresholds 
· Sensory adaptation

2. Vision 
· Light energy 
· The eye 
· Visual information processing 
· Colour vision 

Sensation 
· detection and encoding by sensory receptors of stimuli energies in environment (ex. Light energy, sound waves) 
· encoded as neural signals 

Perception 
· selection , organizing and interpreting sensations (higher level) 

Basic Principles 
Thresholds 
Absolute threshold (A.T)
· minimum stimulus magnitude that can be discriminated from no stimulus at all 
· correct detection 50% of the time defines A.T. 

Psychophysics 
· study of relationships between stimulus energies and our psychological experience 

Signal detection theory 
· proposes no “one” A.T. but detection depends on a number of other psychological facts (expecations, motivations , 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 (Ernest Weber:1834) 
· JDN 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 to 700 nanometers

Wavelength 
· determines hue (colour) 
Wave intensity 
· determines brightness 

The Eye 
Cornea 
· transparent surface membrane 
Pupil 
· opening controlled by the iris (muscle adjusts to light level) 
Lens 
· focuses incoming light rays by accommodation (changing shape) 
Retina 
· Thin multilayered tissue on back surface 
· Contains receptor cells that convert energy into neural impulses 
· Sends impulses to brain 
Two types of retinal receptors 
1) Rods 
· More light sensitive than cones 
· Detect black , white and grey 
· Mostly in periphery of retina 
2) Cones 
· Sensitive to detail and color 
· Concentrated near fovea (focal point of retina containing no rods) 
· Need more light than rods 

Photopigments 
· chemicals in rods and cones 
· absorbs light and a neural impulse sent to bipolar cells (in retina) and then to ganglion cells 
· axons from all ganglion cells converge to form optic nerve (carries info to brain ) 

Visual information processing 
· optic nerves converge at optic chiasm 
· messages transmitted to thalamus and on to visual cortex 

Feature Detectors 
· neurons in visual cortex 
· respond to specific features of a visual stimulus 
· Ex. Edges, lines , angles , movements 
· Hubel and weasel (Nobel : 1981) 
· Single – cell recording 
· Monitor activity of a single neuron in response to a stimulus with micro-electrode implant in cortex 

Neuronal systems interact
· higher level cells (temporal and parietal cortex) can respond to “a face” and have recognition functions 

Brain “constructs perceptions” 
· Depending on 
· Assumptions 
· Interests 
· And 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 a step-by-step serial process) 

Color vision 
Theory 
Young- helmojoltz trichromatic (three color) theory 
· notes if combine light waves of three primary colors (red, green and blue) can create any colors
· proposed 
· eye has a receptor for each primary color (ex. Cones for red, green, blue ) 
· each cone will absorb some wavelength better than others 
· Theory confirmed: retina has 3 types of color receptors 
· Cannot explain for ex. Why we can not see a green-red
Opponent process theory (hering)
· Proposed two types of color sensitive units each having opponent pairs 
1. Red or green response 
2. Blue or yellow response 
· Some neurons act positively/negatively to red/green/yellow /blue 
· Cannot simultaneously perceive colors in an opponent pair
· Activating one unit with red for ex. Deactivates green 

Two stage theory 
(Hurvich and jamieson 1974) 
· Trichromatic theory for receptor cells in retina 
· Higher in visual processing (thalamus): color opponent neurons (discovered:1984)
· Confirmed by research : trichromatic cells feed into opponent color ones in thalamus

Chapter 6 – Perceptions 
1- Selective attention 
2- Perceptual illusions 
3- Perceptual organization 
· Form 
· Depth 
· Motion 
4- Perceptual interpretation 
· Sensory deprivation and restored vision 

Selective Attention 
· Focus of awareness on a small part of our experience 
· What was not attended to (do not remember) (partially processed) 

Ex. Necker Cube 
· Illustrates selective attention 
· More than one perception (can only experience one at a time) 

Perceptual illusions 
Perception 
· Higher level process than sensation 

Illusions 
· Inappropriate interpretations of physical reality 
· Reveal how we organize and interpret sensations 
· Often result from brain using otherwise adaptive organizing principles 
· Ex. Muller-lyer illusion 

Visual capture 
· Visual sense tends to dominate when other senses conflict 

Perceptual organization 
· Meaningful perceptions depend on organizing sensory information 
· Need to perceive objects as distinct from their surroundings 
· As having a 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 
RE: Form Perception 
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 and 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 tend to be grouped as part of same object (we group nearby figures together) 
· Similarity : items that share physical properties are placed into the same set ( we group similar figures together) 
· Continuity: if lines cross or are interrupted, we tend to see continuous lines (we perceive continuity in 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. We tend to perceive the object as complete (we 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 two dimensions 
· Gibson and walk (1960) created the visual cliff
· Platform covered in plexiglass and checkerboard pattern underneath ½ (as if forming a cliff) 
· Evidence that even 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:  
· convergence 
· retinal disparity 
· cue to the relative distance of different objects 
· brain compares slightly different retinal images and the difference (disparity) is a cue to relative distance of different objects (greater disparity- closer object) 
· Brain 
· Integrates two images into 3-D
· Constructs perceptions 
· Convergence 
· Eyes turn inward to view a close object 
· Brain receives info on angle of convergence and uses information to decide how close object is 
· Monocular cues 
· Depend on these cues when objects are at great distance and retinal disparity is slight (beyond 10 to 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 is perceived as farther away than 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 objects: smaller and more densely packed) 
· Relative height: objects higher in our field of vision perceived as farther away 
· Note: when above the horizon then reversal of rule (objects closer to horizon seen as farther away) 
· Linear perspective: parallel lines receding into the distance tend to converge towards a single point 
· Shading/shadows: gives information 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 
· Ex. Motion picture 
· Phi phenomenon 
· A movement illusion 
· Ex. when two lights blink on and off in fast succession we perceive on 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: color, 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 
· expose to a chosen stimuli for 5 hours a day of either horizontally or vertically 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 humans most critical period is the first 2 years 
3- stimulation seems essential for development of perceptual capacity 
4- Interactionism: important to perception (nature and nurture interact) 



Chapter 3  - Consciousness 

1- Waking consciousness 
2- Sleep and dreams 
· biological rhythms 
· sleep rhythms 
· reasons for sleep 
· sleep disorders 
· dreams 
3- Drugs and consciousness 
· dependence and addiction 
· psychoactive drugs 



Waking consciousness (CSC) 
History 
· psychology once defined as study of CSC (the mind) 
· Behaviorism (early 1900’s) focus on directly observable behavior 
· Return to focus on CSC : 1960’s 
· Technology for study of altered states of CSC
· EX. Electroencephalogram (EEG) to study brain wave patterns 

CSC 
· awareness of self and environment (internal and external events) 

Two functions of CSC 
1. Control function 
To control ourselves and our environment 
To voluntarily initiate and terminate behavioral and cognitive activities 

2. Monitoring function 
To track ourselves and environment for accurate perceptions, memories and thoughts 
To focus attention on tasks . 
· automaticity: automatic performance is subconscious 

Daydreams and Fantasies 
Daydraem 
· waking fantasy 
· different functions 
· ex. Escapist, role play , creative, impulsive expression, problem solving 
Fantasy- prone personalities 
· fantasize about 50% of the time 
· about 4% of population 
Altered states 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) which is signaled to stop melatonin secretion 
Sleep rhythms (stages) 
· 90-minute cycle 
· five stages of sleep (1-4 and REM) 
· ECG measures brain wave activities 

EEG patterns 
Awake 
· Fast irregular waves
· Low amplitude (height) 

Awake and relaxed 
· alpha ways 
· higher amplitude and slower cycle 
· 8-12 cycles/ second (-hertz or HZ) 


The sleep stages 
· four depths: stages 1-4
· rapid eye movement sleep (REM) as fifth stage 

Stages 1-4 
· all are non-REM(NREM) 

Stage 1 
· Slowed breathing and less regular EEG pattern 
· 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 and 4 
· slow wave sleep 
· delta waves (1-2 HZ) 
· harder to awaken 
· stage 4 has more large slow delta waves than stage 3 

REM sleep 
· occurs for about 10 minutes after about an hour 
· EEG resembles stage 1 (paradoxical sleep) 
· Rapid eye movements (40-60 per minute) 
· Increased and irregular heart rate 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 ( more than 80% of the time) 
· REM dreams: vivid, bizarre, story-like, illogical and often emotionally charged 
· (NREM Dreams: more like waking life) 
· everyone dreams but some lack recall 

Need for REM sleep 

· REM rebound 
· In all mammals 
· If deprived of REM will go more quickly to it and spend more time in REM 
Sleep cycle 
· repeats every 90 minutes 
· stage 4 reduces over cycles and disappears 
· typically 4-5 REM periods per 8 hours of sleep 
· REM gets longer and accounts for about ¼ of total sleep time 

Reasons for sleep 
· we need sleep 
· amount changes with age and varies across individuals 
Infants 
· alternate often between waking and sleeping ( up to 16 hours/day with about 50% REM) 
By Age 5 
· REM drops to 25% and then fairly constant until elderly when drops to 18% 
Adults 
· most sleep 7-8 hours 
· 9-10 hours needed to function well and be alert 
Sleep debt : an account by the body of the amount of sleep lacking (tracks for up to 2 weeks) 

Sleep – deprivation symptoms 
· drowsiness ( fatigue) 
· low-mood and irritability 
· Increased risk of 
· Accidents 
· Making mistakes 
· Illness 
· Decreased 
· Speed of performance 
· Productivity 
· Concentration ability 
· Immune system functioning 
· Expected life span 
· Increased vulnerability to 	
· Obesity 
· Hypetension 
· Memory impairment 
Prevalence of sleep deprivation 
· 30% of high school and college students fall asleep in class at least once a week 
· 31% of all drivers have fallen asleep at the wheel at least once 


REM deprivation study results 
· increased irritability 
· lowered ability at 
· logic 
· reasoning 
· problem solving 
Theories of reasons for sleep 
· restoration theory 
· sleep is for 
· physical recuperation (deep sleep) 
· and psychological recuperation (REM)
· Evidence 
Some studies 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 (ex. Rodents) are more active at night 
· vision- based animals and large animals (can’t hide well) tend to sleep little 

Sleep Disorders 
· insomnia 
· recurrent problems falling or staying asleep (severe in 15% of POPULATION) 
· typically overestimate sleep loss 
· medication and alcohol (reduce REM) can worsen insomnia later 
May be due to :
· stress 
· emotional problems 
· medical conditions 

Nacrolepsy 
· rare disorder (1/2000) 
· recurring episodes of sudden sleep attacks (lasting from a few seconds to 30 minutes) 
· 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 
· being overweight 
· older males 
· affects 1-2% of population 

Night terrors 
· sudden awakening in state of panic 
· little recall 
· associated with early stage 4 sleep 
· mostly in children 

Sleep walking 
· getting up while sleeping and moving around 
· strong association with deep sleep and usually early in sleep period 
· mostly in children 
· runs in families 
· not usually associated with dreaming 

Sleep talking
· usually nonsense
· during any sleep stage but about 80% occurs during NREM
· runs in families 

Dreams 
· vivid hallucinatory experiences with images, thoughts and emotions, and often nonsensical content 
· lucid dreams 
· suspicion of dreaming 
· sometimes ability to control or “test” dream 
· “false awakenings” 
· Dream length probably parallels length if awake 

Dream content 
· many theories 
Wish fulfillment theory 
· fred (1900) interpretation of dreams 
· disguised attempt at wish fulfillment 
· to express repressed/unconscious (motives/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 
· 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 
· is an imaginative process reflecting concerns and emotional preoccupations 
· Same as those in waking life 
· Neural pathways are stimulated during REM sleep in order to preserve these pathways. 
Activation-synthesis theory:
· Attempt by the brain to impose meaning on random neural activity originating in brainstem.
· Activity may be simply to exercise brain circuitry.
· Explains:
· Biological activity and bizarre dream content.

Drugs and consciousness

Psychoactive drugs
Dependence and addiction

Physical dependence
Characterized by:
· Tolerance: need larger dose 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:

Central nervous system depressants
· Alcohol
· Barbiturates (or sleeping pills EG. Seconal, Nembutal)
· Minor tranquilizers (or benzodiazepines EG. Valium, Xanax)
· Opiates or narcotics
· Opiate
· Heroin and morphine
Stimulants:
Increase arousal
· Amphetamine (speed)
· Benzedrine
· Dexedrine
· Methedrine
· Cocaine
· Nicotine (most addictive drug to man) and caffeine

Hallucinogens (“Psychedelics”)
· Distort or change perceptions
· Can cause:
· Hallucinations
· Alterations of sound, color and time perception
· Hallucinations:
· Sensory experiences in absence of sensory input
· LSD (acid) (lysergic diethylamide acid)
· Mescaline
· Psilocybin (mushrooms)
· PCP (anesthetic- made to be used on animals)
· Gives multiple personalities
· Marijuana and Hash (both mild hallucinogens)
Effects on consciousness:
Alcohol
· Slows brain activity controlling judgment and inhibition
· Increases sociability
· Decreases social judgment
· Reduces self-awareness
· Relaxation (slows sympathetic neural system - reactivity)
· 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 and pain relief

Stimulants
· Increase:
· General arousal
· Heart rate and respiration
· Energy and self-confidence
· Alertness
· Amount of:
· Norepinephrine
· Epinephrine (adrenaline)
· Dopamine and Serotonin
· Crash:
· Depression
· Irritability
· Fatigue
· Deep sleep
Long-term use of all amphetamines (crystal meth) and cocaine (very addictive):
· 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 anesthetic
· Produces:
· Agitation
· Hallucinations
· Psychotic-like states resembling schizophrenia
· Used to adulterate marijuana
(MDMA (ecstasy) – MDMA 100% isn’t bad for you. Now, only 10% of ecstasy is MDMA, that other 90% is dangerous).
Marijuana:
· (Cannabis: from hemp plant)
· Hard to classify
· Legally classified as “narcotic”
· Only functions as a true hallucinogen in quite high doses (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
· Slows reaction time
· Lowers immediate recall
· Interferes with transfer from short-to-long term memory
· THC binds to cannabinoid receptors (numerous in hippocampus which is involved in formation of new memories)
· Shows reverse tolerance
· Helps reduce nausea (treat glaucoma and chemotherapy patients)

Chapter 7 
1- Pavlov’s condition 
2- Operant conditioning 
3- Learning By observation 


Types of Learning 
Learning 
· Fairly permanent change in behavior that results from experience 

Basic Kinds of Learning 
Associative 
· Learn that certain events occur together by the linking of them 

Classical Conditioning (Pavlovian) 
· Form of associative learning 
· Learn to associative two stimuli and two anticipate events 

Operant conditioning (Skinnerian) 
· Form of 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 

Behaviorist approach to learning
Three main assumptions 
1- Simple associations( classical or operant) are the building blocks of all learning no matter how complex
2- The laws of learning are roughly the same for all species (universal) 
3- Learning can be better understood in terms of external (environmental) causes than internal or intentional ones 

Classical Conditioning (Ivan Pavlov)
· Russian physiologist who won the Nobel prize in 1904 

Pavlov’s classical experiments 
Basic experimental method 
1- Device to measure salivary flow 
2- Habituate dog to environment 
3- Use remote device to deliver meat powder 

Experimental Procedure 
1- turn on tone ( or other neutral stimulus) 
2- After a few seconds deliver meat powder and turn off tone 
3- Dog is hungry ad saliva flow registers 
Salvation – unconditioned(unlearned) response (UCR) 
Meat powder – unconditioned stimulus (UCS)
4- Repeat procedure a number of times 
5- Then turn on tone without meat powder 
If dog salivates to tone alone then 
Salivation = conditioned (learned) response – CR
Tone = conditioned (learned) stimulus – CS 

Before conditioning 
CS (tone) no response or irrelevant response 
UCS (food)  UCR (salivation) 

During conditioning 
CS  UCS 
(Tone)   (Paired with 
		+Food)  UCR (salivation 

After conditioning 
CS  CR 
(Tone) (Salivation) 

Critical Aspects of conditioning experiment 
Trial(s)
· Each paired association of CS with UCS 
Acquisition phase 
· Repeated pairings of CS with UCS (UCS :1/2 second after CS) 
Pavlov Believed 
· critical factor was temporal contiguity of CS with UCS 
Extinction phase 
· CS presented without UCS 
Extinction 
· CR diminishes or disappears 
(Acquisition trials curve  and extinction trials curve)

Spontaneous recovery 
· Phenomenon that occurs after acquisition 
· If allow a rest period after extinction then CS will elicit CR again 
Prediction 
· CC as learning to predict if successful then acquisition. If unsuccessful then extinction 
Conditioning in different species
· CC can occur even in primitive flatworms and for many responses 

Ex. Emotional responses 
Tone  shock  fear responses 

Generalization Principle 
· a reaction to similarities 
· when a CR has been associated with a CS other stimuli similar to the CS will evoke the CR 
· Ex. Galvanic skin response (GSR) 

CS 
(tone)  UCS paired with shock  UCR (GSR)
· a tone higher or lower than target tone will elicit GSR 
· If CS during training – 0 rating then you can make the tone higher by +1/2/3 and then plot generalization. Develop a curve which expresses the amount of response to variations of tone 

Discrimination Principle 
· a reaction to differences (complementary to generalization) 

Conditioned discrimination 
· when discrimination response is outcome of selective strengthening and extinction 
· ex. Two tones 
· CS1  followed by UCS (shock) 
· CS2  not followed by UCS 
CS1 (700 HZ tone)  UCS paired with shock  UCR  (GSR) 
Then CS1  UCR (GSR) 

CS2 ( 3500 HZ tone)  No UCR (GSR) 
Then CS2  

(Differential strengthening) 



Cognitive Processes 
Robert Rescorla 
· critical factor is CS 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 experiment (John Garcia: 1960s) 
· Rats learn to avoid poisoned solution if cued by flavor but not if cued by sights or sounds (the opposite for birds) 
· Conclusion: there is a biological (genetic) predisposition to learn certain associations that is adaptive (aids survival) 
· Applications 
· Ex. Conditioned fear : can be treated with exposure therapy (experience CS without UCS) 
Operant Conditioning (OC)
· type of learning 
· can increase (or decrease likelihood of a response by following behavior with reinforcement ( or punishment) 

In classical conditioning 
· CR resembles the UCR 
· Learn that one event follows another 
· Uses a respondent behavior: one that occurs automatically to some stimulus 

In operant conditioning 
· 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 and rewards stamps in/reinforces the operant behavior and learning is strengthened 
· Strengthening of a behavior occurs when a reward follows 
Operant chamber (skinner box) 
· animal in conditioning chamber 
· bar/lever, food dish and light 
· initially: explore environment and 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 
· Bar press: operant behavior or operant or operantly conditioned response 
· Food: reinforcer 

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 and another where reinforcement does not occur 

Operant strength 
· strength of the association between operant and reinforcer 
· Measured by 
1- rate of response: higher rate – higher operant strength 
2- Resistance to extinction: upon extinction if number of responses increase – higher operant strength 
Shaping (Method of successive approximations): 
· reinforce behavior that approximates the target behavior(gradual learning) 
· can use to produce novel behavior 
· reinforcement contingent upon better approximations of the desired response 
Principles of reinforcement 
· have been used in humans 
· ex. Temper tantrums 
· reinforcement is attention 
· treatment is time out and ignore tantrum (extinction procedure) 
Reinforcement 
· leads to an increase in behavior 
Reinforcer
· anything that increases target behavior 

Positive reinforcement 
· adding/presenting a stimulus leads to an increase in behavior 
Negative reinforcement 
· removing some stimulus (aversive) leads to increase in behavior 
· is not – to punishment 

Punishment 
· leads to decrease in behavior 
Punisher 
· anything that leads to decrease in target behavior 
Positive Punishment 
· adding some stimulus leads to decrease 

Negative Punishment 
· removing something that leads to decrease 

Positve = adding 
Negative = taking away 
Reinforce = increasing 
Punish = decreasing 

Note: always indentify the target behavior 





Chapter 11 – Motivation 

1- Motivational 
· instincts and evolutionary psychology 
· drives and incentives 
· optimal arousal 
· a hierarchy of motives 
2- hunger 
· psychology 
· eating disorders 

Motivation
· a need or desire that energizes /arouses and directs behavior toward a goal 
· hypothetical construct

Different types of motives
Basic motives
· unlearned 
· humans and animals have these 
Three types of basic motives 
1- survival
2- Social (EG. sex, maternal)
3- Curiosity motives (EG. exploration)

Different theories of motivation
Instincts and evolutionary psychology

Instinct:
· Unlearned (innate) behavior
· Complex and rigidly patterned
· EG. Inborn reflexes (suckling)

Instinct theory:
· Basis: Darwin’s theory
· Behavior as based on instincts
· Replaced by drive-reduction theory

Evolutionary Psychology
· Basis: Darwin’s theory
· Seeks to explain behavior in terms of evolutionary history of the species
· Outgrowth of instinct theory

Drives and incentives
Drive reduction theory and homeostasis

Drive:
· Subjective psychological state of arousal/tension/motivation

Drive-reduction theory:
· Physiological needs create drives that motivate need satisfaction

Homeostasis:
· Body’s tendency to maintain a constant or balanced internal environment
· Is the physiological aim of drive reduction

Model of a homeostasis system:
To regulate the system:
1. Ideal variable value
2. Sensors to measure variable
3. Comparator (central control)
4. Programmed adjustments
· Changes made when value becomes larger or smaller than ideal. 

Temperature regulation as a homeostatic system

Survival range:
· 0-45 degrees Celsius
· Regulated variable:
· Blood temperature

Sensors of blood temperature:
1. Mouth
a. Taste hot and cold
2. Skin
a. Feel hot and cold
3. Spinal cord and brain
a. In brain: hypothalamus

Anterior (front) hypothalamus (AH):
· Contains comparator and ideal temperature zone values (thermostat)
· If heated directly, body temperature drops
· If destroyed, can no longer regulate body temperature
If AH determines body temperature outside ideal zone then adjustments made.
Adjustments:
· Autonomic physiological:
· Sweating or shivering
· Behavioral
· Remove or add clothing, or change location
Behavioral adjustments:
· Voluntary acts
· Directly affect external environment
Physiological changes:
· Involuntary reactions
· Directly affect internal environment

Incentives:
· Motivators
· Positive or negative environmental stimuli that attract or repel
· Influenced by learning
· EG. Money and food. 

Optimum arousal
Optimum level theory:
· Organism will perform behavior that restores arousal to an optimum level
· Arousal:
· Too low: seek stimulation
· Too high: reduce stimulation
· Not just drive-reduction motivation but motivation to exploration
· If optimum level of arousal:
· Surpassed then stressed
· Not reached then sleepiness, boredom
A hierarchy of motives
Maslow’s need hierarchy theory
· A pyramid (priority) or needs
· Needs:
· Lower level at base
· Higher-level at top
Hierarchy range:
· From basic biological to complex psychological needs
· (Physiological needs, safety needs, belongingness and love needs, esteem needs, self-actualization needs.)
· Need at least partial satisfaction of lower levels to move up to:
· Self actualization
· Reaching towards fullest potential
Hunger
Physiology of hunger
· Automatic monitoring of quantities of various nutrients
· EG. Glucose, fats. 

Glucose
· Blood sugar
· Is reduced by insulin
· If levels drop then hunger
· Motivation to eat:
· When stores of nutrients fall below critical levels
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Motivation to eat 
· When stores of nutrients fall below critical levels 

Homeostatic system(s) 
· several variables have to be regulated 
· eating terminated by satiety detectors 
· some people cannot maintain homeostasis 

Regulated variables of hunger 
· needed nutrients 
· glucose 
· fats 
· amino acids (protein builders) 
· variables all have ideal value zones 
· Glucose: used by brain for energy 
· Sensors for glucose  in hypothalamus (lateral nucleus) , liver, 
· If given insulin blood sugar decreases and liver releases stored glucose or search for food 
· If given glucose , blood sugar increases 
· For amino acids and fats, process similar to that for glucose . ex. Hypothalamus can detect decreases in size or fat cells 
· Hunger controlled by multiple homeostatic systems 
· Satiety detectors some located early in the digestive system and stop feeding behavior 

Satiety sensors 
1- mouth and throat 
· short term effect 
· will start eating again if no other sensors working 
2- stomach and duodenum 
· stomach: fullness sensation 
· Duodenum(small intestine) : primary satiety sensors here release a hormone that controls rate of food passage from stomach to duodenum 
· Brain probably monitors blood level of hormone 
3- liver 
· first organ to receive nutrients 
· has receptors to monitor nutrients 

Brain mechanisms
· satiety systems linked to feeding system in hypothalamus 
· hypothalamus also monitors 
· leptin: protein produced by fat cells 
· if leptin rises then eating is curbed 

Two areas of hypothalamus (rat studies: 1960’s)
1- lateral: towards the side (LH hypothalamus) 
2- Ventromedial (faces the ground toward midline) (VMH hypothalamus) 

LH 
· a feeding centre 
· stimulation: eating behavior
· Destruction: no interest in food 

VMH 
· a satiety center 
· works opposite of the feeding center 
· stimulation: cessation of eating 
· Destruction: extreme overeating 

Dual hunger center interpretation: 
· from LH and VMH findings 
· theory of two hunger centers 
· if either destroyed then disturbances in detecting satiety or eating
Set point theory 
· newer theory 
· embedded in a homeostatic model 
· proposed separate centers plus long-term weight control (an ideal value zone or weight thermostat) 
· if changes in food intake (up or down) 
· system action to return to set point value 
· ex. Increase hunger, lower metabolic rate. 


Metabolic rate: rate of energy expenditure 
· resting rate of energy expenditure (to maintain basic body functions) 
· hypothalamic centres(LH and VMH) regulate overall body weight 
· damage disturbs long-term weight control system 
· ex. VMH damage: weight reulgation at higher level (raises set point) 
· ex. LH Damage: weight regulation at lower level (lowers set point) 

Eating disorders
Anorexia nervosa 
· becoming underweight by 15% or more 
· VIA self-imposed obsessive dieting 
· Still perceiving self as “fat” 
· Most common in female adolescents (1%) 
· About 90% are women 

Bulemia Nervosa 
· episodes of binging on food 
· followed by behaviours to compensate for overeating 
· ex. Purging by vomiting or laxative use 
· common in females (late teens and early 20s) 
· estimated in 5-10% of all women 
· Bulemic episodes usually followed by depression and guilt 

Commonality of both disorders 
· fear of being overweight 
· food preoccupation 
· depression, shame, anxiety 

Factors of susceptibility to eating disorders 
Familial 
· Families 
· Anorexia: competitive and high achievement focus 
· Control issues 

· Bulimia: Alcoholism, obesity and depression 

Biological/genetic 
· twin studies indicate a genetic vulnerability 

Cultural 
· increasing cultural standards of thinness related to increasing incidence of eating disorders 
· media portrayals of the ideal body 



Chapter 12 – Emotion 
1- Emotion 
· components 
· differences from motives 

2- theories of emotion 
· james-lange 
· cannon-bard
· cognition and emotion 
· schacter’s two factor theory 

3- physciology of emotion 
· arousal 
· physiological states accompanying specific emotions 

Emotion 
Components
· physiological arousal 
· (ANS activity) autonomic nervous system 
Expressive behaviours 
· ex. Facial expression 

Conscious experience 
· interpret positive or negative state

Emotions and basic motives 
· closely related 
· both: activate and direct behavior 
· Emotions often accompany basic motives 

Most common distinction 
· trigger for 
· emotions: outside events 
· Motives: internal events 
· Emotions associated with ANS activity and basic motives are not 


Theories of Emotion 
William James(1884) 
· perception of bodily changes is the subjective experience of the emotion 
· ex. “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 arousal 
· because different emotions feel different, there must be a distinct pattern of ANS activity for each emotion 
· (autonomic arousal patterns must 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 (1927) three major criticisms of james-lange
1- physiological changes too slow to be source of sudden emotion
2-  epinephrine does not produce experience of an emotion 
3- pattern of autonomic arousal does not seem to differ in various emotions 

(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 
· So 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 than autonomic arousal in differentiating emotions 
Cognition and emotions 
· 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( negative or positive) 
· 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) 
ex.
·  Fear? Or excitement? 
· Anger ? or 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 (1962) Classic study 
· Tried to separate arousal and appraisal using different sources 
· 2 subject groups (GP) injected with epinephrine (induces ANS arousal) 
· GP 1 informed about arousal and GP 3 misinformed 
· Confederate induces euphoria or anger 
· Results 
· Misinformed group : relied on appraisal and rated feelings according to induction 
· Informed group: did not report “induced” feelings 

Zillman (1974) 
· Instead of injections 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 

Emotion 
· emotional experience consists of arousal plus cognitive label of the arousal 
· eliciting event results in both 
· autonomic arousal 
· cognitive appraisal 
· this 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. Schacter 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 
· Increase : blood pressure, heart rate, respiration, blood sugar level, stress hormones (epinephrine and norepinephrine) , perspiration 
· Decrease: salivation, digestion 
· Gears up organism for energy output (as in preparing for 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 to brain stem which controls ANS 
· ANS acts directly on: 
· Muscle tone 
· Organ function 
· Adrenal hormones 

Effects of arousal 
Energy and disruption 
Emotion arousal 
· mild level 
· alertness and interest 
· Intense
· Disruption of thought(cognition) or behavior 
· 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 

Psyiological states accompanying different emotions 
· subtle physiological differences 
· ex. Skin temperature for anger greater than for fear or sadness  (anger-hot, fear-cold) 
· ex. Different types of muscle tension in face for fear vs. elated excitement 
· ex. Different parts of brain involved in different emotions
· negative: more active RH 
· positive: more active LH



Ch. 8 Memory 
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 
· encoding 
· storage 
· retrieval 
Encoding
· getting info into memory system 
Storage
· retaining/maintain encoded info 
Retrieval 
· getting information out of memory storage 

Three stage processing model of memory 
Sensory memory 
· immediate recording of stimuli for a very brief duration (less than a second) 
· fairly accurate representation of stimuli 
· a separate sensory memory store for each sensory system 
· ex. Vision vs. hearing 
· not aware of sensory memory and no analysis performed on information in sensory form 
· function may be to hold information for possible processing to short-term memory 
Short-term memory 
· can store items here briefly (about 20 seconds) for working purposes 
· also called working memory ( can work or process the information) 
· 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 
How we encode 
Automatic processing 
· Occurs with little or no attention or effort 
· Operates at unconscious level 
· Used for incidental information 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 
· Ex. No time to encode information in last few seconds before sleep and unlikely to remember 
· Ex. Spacing effect : retain information better when rehearsal distributed over time 
What we encode 
We remember 
· what we encode 
· the mental model we constructed (not exact) 

Three basic ways of encoding 
· meaning, sound, image 

Semantic encoding
· encode meaning( ex. Words) 

Acoustic encoding 
· encode sound (ex. Words) 

Visual encoding 
· encode images (pictures) 
For verbal information 
· semantic encoding leads to better long-term memory 
· especially if information 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 information 
· 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 seconds 

Echoic Memory 
· fleeting sensory memory for auditory stimuli 
· like iconic memory but for sounds 
· recall for 3-4 seconds 

Short-term memory 
· has a limited duration 
· unless rehearsed it will be lost 
· process of decay (fading) lasts 12-18 seconds 
· most information here is subsequently forgotten 
· has a limited capacity 
· 7 (+ or -2) or 
· “the magical number seven plus or minus two”  or
· the memory span
· retention is for about 7 pieces of information 
· can increase amount of items by chunking 
· recode material into larger meaningful units and store units in working memory 
· ex. Can recall letters such as “CTSAATE” as “CAT EATS” 
· working memory capacity becomes 7 (+ or -2) chunk 

Long- term memory 
· limitless storage capacity 
· consolidation: the process of transferring memory from short to long term 
· likely due to rehearsal of information 
· sustains neural activities 
· leads to permanent structural changes in brain 

Storing memories in the brain 
· not everything is permanently stored 
· forget for a number 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 NT’S) 
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 
· ex. Alcohol 

Storing implicit and explicit memories 
· divisions of implicit and explicit came from amnesia studies 

Amnesia 
· memory loss 
Implicit memory (nondeclarative) 
· retention of skill learning without conscious recollection 
· cannot be described verbally 
· responsible for the “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 facts 

Amnesiacs 
· may show implicit but not explicit memory 
· ex. 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 information memory 
Right hippocampus 
· disrupts visual and location memory 

Hippocampus 
· seems to functions as a  temporary register for memories 
· ex. Surgical removal leads to loss of recall of learning in the month before 
· not developed until age 2-3 
· one reason for “infantile” amnesia 

Permanent long-term memory storage 
· in in cortex 

Remembering 
· also involves frontal and temporal lobes 
· the striatum (area of midbrain) implicated in implicit memory 

Retrieval 
· getting stored information out 

Recall 
· ability to retrieve information learned earlier 
· used as a measure of memory 
· ex. Direct written answer test 

Other measures/indicators of memory 
· show we remember more than we can recall 
· ex. Recognition : identifying items learned previously (multiple-choice test) 



Memory 
· show we remember more than we can recall 
· ex. Recognition: identifying items learned previously (multiple choice test)
· ex. Relearning: learning material more quickly when learned it before 

Retrieval cues 
· contextual variables (such as the word, events, physical contexts and emotions) that can prime us to recall a memory 

Priming
· process(often unconscious) that identifies a link or association to a memory 
· ex. Retrieval cues prime memories 
· best cues: those associated with the memory when it was formed 
· ex. Context in which information is learned influences ability to recollect 
· when studying: improve recall by attempting retrieval(vs. review reading) 

Moods and memories 
Mood congruent memory 
· we tend to recall experiences consistent with our mood 
· ex. Dominant emotion during retrieval matches that during encoding 
· ex. Joy primes positive associations 
· ex. If learn material feeling sad, then best recall is when sad again 

State dependent memory 
· emotions can act as retrieval cues 
· material learned is more easily recalled when in the same state 
· ex. Happy or high 
· state dependent learning: learning partly depends on internal state 

Forgetting 
· could be problems in: 
· encoding: information not in there 
· storage: faded memory record 
· retrieval: (lacking retrieval cues) 
Encoding failure 
· cannot recall what never entered long term memory 

What is required to encode? Effortful processing 
· attention and conscious effort (brings information into short term memory) 
· semantic encoding(by meaning) is best 
· use meaningful context 
· rephrase material 
· think about it 
· try to use it 
· establish understanding of it 
· try to relate it to 
· previously stored knowledge 
· to yourself 


Rehearsal 
· repetition is critical to encoding 
· to keep information active we tend to use rehearsal by acoustic encoding 
· maintenance rehearsal: rote repetition of information 
· Elaborative rehearsal: processing information at a meaningful level 
· Ex. Form associations and connections that can serve as retrieval links 
· Memory of facts is improved by elaboration 
· Ex. State causes and consequences of the fact 

Storage decay 
· tend to quickly forget what we learn 
· ebbinghous(memory researcher) 

Forgetting curve: 
· how much of nonsense words list retained (over 20 minutes to 30 days) 
· Curve: shows rapid drop in retention and then a leveling off 
· Explanation: gradually the physical memory trace fades/decays 
Storage loss evidence
· from ECT treatments (electroconvulsive therapy) for sever depression
· memory loss is ofr recent events (in mos. Prior to ECT) 
· likely that ECT disrupts storage processes that consolidate new memories over a period of MOS. 

Retrieval failure
· sometimes information stored in long-term memory is not recalled because cannot access it 
· ex. Tip- of- the- tongue phenomena 
· In the elderly 
· Forgetting often due to retrieval problems 

Memory construction 
· we often construct memories as we encode them 
· upon retrieval we use: 
· stored memory components 
· inferences from assumptions 
· fill in memory gaps with guesses and assumptions
· Memory is constructed from 
· Input information and inferences 

Misinformation effect 
· when exposed to misinformation people tend to misremember 
· misinformation: may be subtle or suggestive 
· ex. Car accident film experiment: 
· estimate vehicle speeds 
· estimates were directly related to force or impact suggested by verb 

Implications for eyewitness testimony in court 
· effect of leading questions can affect recollections 
· recall may contain information that was not part of original experiences
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