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Sensation: Detection of physical energy by the sense organs 
· All our senses rely on a handful of principles
· The external stimulus is converted by a sense receptor into neural activity via transduction
· Activation is highest when stimulus is first detected, then sensory adaptation occurs

Perceptions: The brain’s interpretation of raw sensory data
· Giving it some meaning, meaning to the information
· Is result of organization and integration into an awareness of objects.. various environmental events

When the way we perceive a stimulus does not match reality, that’s an illusion
 
Vision – 
Structure of eye, and how everything is transferred to the brain 
Study of this - biological events 

Stimulus 
· Transduction – process by which nervous systems, converts external stimulus into electrical signals within the neurons
· Activation is highest when stimulus is first detected, then sensory adaptation occurs

Psychophysics 
How intense does a stimulus have to be for us to detect it? 
- Absolute threshold 
is the lowest level of a stimulus we can detect 50% of the time
· Study of how we perceive sensory stimuli based on their physical characteristics
·  A single candle 30 miles away
· 50 odorant molecules


Just noticeable difference is the smallest amount of stimulus change humans can detect 

Weber’s Law: The stronger the stimulus, the greater the change needed to detect a change in the stimulus. 

The Multitasking Brain 
 
We can attend to multiple senses at once, called parallel processing 
Bottom- up vs. top- down processing 

Top- Down 
· Goes to persons knowledge’s and experiences and expectations to form patterns 
· Not starting with the pieces, uses already know knowledge to integrate 



The Role of Attention
Selective attention allows us to choose which sensory inputs to focus on and which to “turn down”
Example; 
Cocktail party effect, at a party a lot of people communicating around you, hear something relevant to you, you will turn around and have a look. 

· Were poor at detecting stimuli in plain sight if our attention is focused elsewhere
· Inattention blindness and change blindness are two similar phenomena

Components of the eye
Light is energy 
1. Light vibrates and oscillates 
2. Behaves as it is admitted by a stream of minute particles ( number of photon units that are emitted by a particle) Helps specify lights intensity 

Visual Transduction 

Visible Light= one part of the spectrum of all electromagnetic energy 

Three Main Properties: 
Wavelength : Corresponds to experience of hue 

Intensity : Corresponds to brightness
-Intensity of the light refers to amount of energy in light source
-Intensity to the brightness 

Purity : corresponds to saturation (richness) 
· Saturation = perceived saturation of a color 
· Saturated color appears more vivid 

Human’s respond to a narrow spectrum of light, which we can see
Other animals may have a more restricted or greater spectrum; i.e. ultraviolet 

360-680 is what we can see… 

Structure of the Eye 
Structure of the Eye
· 	Sclera: the white portion of the eye(-process of bending light starts in cornia .. bent or refracted)
	Iris: the coloured portion and controls how much light enters the eye (-Coded in Melanin( pigment that covers the iris that contributes to the color of our eyes) 
· 
· Pupil is the hole where light enters the eye
bad lighting conditions  (dilates ) 
bright room ( constricts) 
overall reaction is reflective
Red eyes in pictures..
Why is that caused?
Pupils reaction to intense flashes of light, produced in dim light conditions 


Structure of the Eye
· Cornea: transparent cells that focuses light on the back of the eye
Lens: changes curvature (accommodation) to retract light onto back of eye (Glasses change the way light enters the eye to help correct myopia and hyperopia 
- sililary muscles that help with the curvature)
· Glasses change the way light enters the eye to help correct myopia or hyperopia


Structure of the Eye
Retina: thin membrane at the back of the eye (Accommodation- mechanism that changes shape of the lens to bring in focus to the retina 
Something close up to eye, shape thickens )
· 
· Light hits two types of sense receptors on the retina—rods and cones
· Dark adaptation
· Fovea is in its center is responsible for acuity

Structure of the Eye
· The optic nerve exits the back of the eye and is composed of the axons of ganglion cells
· Causes a blind spot
· Most of the axons go to the thalamus and then the visual cortex, but some go to midbrain

Retina: Thin membrane at the back of the eye 
Light hits two types of sense receptors on the retina – rods and cones 
Dark adaptation
Fovea is in its center is responsible for accuracy 

Rods best suited for dark 

Redopson


Visual Errors 
· Presbyopia 
· Hyperopia 
Farsightedness 
· Myopia
Near sightedness, see closer objects but have trouble to see objects further away. 

Extracting sensory messages: Visual processing in the brain 

Neural 
Nerve fibers on the inside cross via optic nerve 
Splits at optic chiasm so that information from left visual field goes to right hemisphere and vise versa 
· Within each hemisphere, information goes to the lateral geniculate nucleus and superior colliculusFrom the lateral geniculate nucleus, goes to primary visual cortex (in occipital lobe)
Top – special 
Bottom – temporal specification
Visual Pathways
Visual Perception
· 	Different cortical cells respond maximally to different types of stimuli
· 	Feature detector cells allow us to detect lines and edges
· 	Simple cells: orientation-specific slits of light in a particular location
· 	Complex cells: orientation-specific but less dependent on location

Gestalt Principles
-Rules that govern how we perceive objects  as wholes within their overall context 
a) proximity 
elements that appear to be close together , tend to be grouped together
b)similarity 
elements that appear to be similar are grouped together
c) Continuity 
lines that are interrupted are seen as continuously flowing
d) Closure 
fill in what’s missing 
e)Symmetry
f) Figure- ground 
Extracting Sensory Messages: Higher-Level Detection
· Some feature detectors respond to more complex patterns, such as comers, moving bars, bar of certain length
· Some respond to faces only
· In humans, certain forms of brain damage cause prosopagnosia (inability to recognize faces)
· Other part of the brain specializes in handling other aspects of vision such as motion

Visual Perception
· To determine motion, the brain compares visual frames of what is to what was
· Phi phenomenon- Illusionary perception about movement; fill in missing information
Color Perception 

Colour depends how the visual system hits the eye.. wavelength 

Trichromatic Theory 
Longest wavelength is purple 

- Three types of cones in retina, each maximally sensitive to one range of wavelengths 
             - Wavelengths correspond to blue, green and red 
             - Most colors are a mix (such as orange) 
- Missing one kind of receptor > certain kinds of colour blindness 

1) Anomalous Trichromatism 
-one of the three cones are altered .. Not a loss but a impairment (red – green) 

2) Dichromatism 
- one of the three color mechanisms are absent. Have a restricted wavelength. (may have trouble distinguishing between colours)

3) Monochrimatism 
-Total color blindness, cannot distinguish between colors. Missing 2-3 cones that enable them to see colour. Cones are absent or defective. 

Opponent process theory 
Sees colour vision as a function of complementary, opposing colours 
- Red vs. green or blue vs. yellow      white vs. black 
Example; afterimages 

Adapting field 
Staring at the black dot for a minute with red blue yellow and green around it .. Than shift gaze to white background and you see afterimage. 

Depth Perception
Monocular depth cues rely on one eye 
· Relative size (more distant objects look smaller than others) 
· Texture gradient (textures become less apparent as objects more further away) 
· Interposition (an object that is closer tends to block objects behind it) 
· Linear perspective (lines tend to converge with distance. End up seeing a vanishing point) 
· Height in plane (appear higher and distant objects seem higher and closer ones seem lower)
· Light and Shadow (3D form, shadowing helps give depth and three dimensional shape)

Perceiving Depth

Monocular Depth Clues:  Require input form only one eye 
- 

Binocular depth clues:  Depend on comparisons between two eyes
- Vary with distance of objects from the eye

· Retinal Disparity: Difference between location of images in each retina
· Convergence: How far the eyes turn inward to focus an object 

Visual Cliff – 
Hesitation as young as 6 months old 
Demonstrates that depth perception is partly innate and result of experience 


The Nature of Sound

Sound is mechanical energy requiring a medium such as air or water to move
· Caused by vibrating stimulus 
· How fast stimulus vibrates > frequency 
· 	What we hear as Pitch (high or low) 
· Intensity of the vibration > Amplitude 
· 	What we experience as loudness 
· 	Measured in decibels (dB)

Auditory Transduction
Outer Ear: 
-Sound funnels from the pinna ( skin and flap ) into the auditory canal toward ear drum (tympanic membrane)
Middle Ear: 
-When eardrum vibrates, malleus, incus, and stapes bones vibrate
-Osicles (3 bones … tiny in the ear)
Inner Ear: 
-Middle ear bones send vibrations to cochlea via the oval window
-Basiliar Membrane Vibrates, bending hair cells, which send neural messages to brain
Fluid is being disturbed

Extracting Sensory Messages 

Auditory Nerve 
Transmits messages from the hair cells to the auditory cortex (temporal lobes) 
	- messages from right ear mainly to left hemisphere and vice versa
-Pitch perception: Two Theories 

Place Theory: Pitch determined by where hair cells on basiliar membrane are responding to sound 
Frequency Theory:
Pitch determined partly by frequency of impulses coming from hair cells 
	-High-frequency sound coded with volleys of firing 

Hearing Impairments 

· Tinnitus 
· Presbycusis (gradual hearing loss in both ears- older adults, happens with age. Stiffness in the cochlea) 
· Deafness (eardrum or inner ear, sound wave does not get transmitted to the cochlea)
· Conduction Loss
· Nerve Loss (damage to the auditory nerve, does not go to the brain properly, damage to the hair cells) 

Consciousness 
What is Consciousness? 
Subjective awareness of internal and external events.
Consciousness relates to : 

I. Attention 
II. Sleep and Dreaming
III. Altered states induced by psychoactive drugs; meditation; hypnosis
Biology of Sleep 

· Our circadian rhythm refers to biological changes that occur on a roughly 24- hour basis
· Includes hormone release and body temperature
· Regulated by the suprachiasmatic nucleus (SCN) or biological clock of the hypothalamus 

Melatonin increases (at night)
Hormone secretion (SCN)

Falling asleep is triggered by an increase in melatonin
Disruptions of circadian rhythms (jet lag, late shifts) can cause numerous health problems 

How much Sleep ?
Newborns- 16 hours
College and university students – 9 hours 
Most people 7- 10 hours 
People with (<1% with DEC2 mutations) – 6 hours or less

Sleep Deprivation 
Building up a sleep debt can have numerous negative consequences 
· Weight gain 
· Depression 
· Increased risk for cardiovascular problems 
· Decreased immune system 
Not enough sleep 
· Nausea 
· Increased blood pressure 
· Age faster
· Slowing reaction times
· Napping during the day 
· Obesity 

Many hormones secreted into blood during sleep (stunted growth may occur) 

Stages of sleep 5
We cycle through five stages of sleep in roughly 90 minute cycles 
-Stages 1-4 is non-REM Sleep 
	No eye movements, fewer dreams

Stages 5 is REM Sleep 
	Vivid dreams and quick eye movements

Stage 1 – 
Drowsiness (5- 10 minutes) awaken easily, muscle activity slows 

Stage 2-  Light sleep (50% of sleep)
Brain slowing down, eyes stop, sleep spindles (heart beat slows down) 

Stage 3 & 4 deep sleep 
Activity of brain is changing, difficult to wake someone, no eye movement, no muscle movement. Woken during this stage … feeling groggy, during this stage kids have night terrors 

Stage 5- REM Sleep (20-25%)
Heart rate increases, blood pressure rises, 90 minutes peer each. 

Cycle through these stages 4 or 5 times. 70 -90 minutes 
First cycles through the night less REM sleep as the night goes on longer REM sleep 

INFANTS 
(50% of REM Sleep)

Non REM Sleep 
Stage 1 : 
Stage 2 
Stage 3
Stage 4
Stage 5

REM Sleep Facts
-Paradoxical because our bodies are paralyzed but brains are active
-REM rebound occurs when we don’t rest well for several nights
-Function of the eye movement

Theory (Restoration) 
· Really important for a time of healing and growth of the organism 
· Stages 3-4 growth hormone released (cell repair) 
· Helps to rejuvenate 

Energy concentration and Adaptation
· Important for memory 
· REM sleep (procedural memory, special memories)
· Given academic (getting a good night sleep helping to keep things in head)

Sleep disorder
-Difficulty falling asleep
-Staying asleep 
-Difficulty staying awake during day 
-Sleeping too much
-Woken up a lot at night
-Snoring (symptom of another disorder.. not a disorder itself)

Insomnia (15% of people) 
-Difficulty going to, staying asleep, or early waking 
-High rates with depression, pain, medical conditions


· People feel drowsy, concentration, affects daily activity 
Different types of insomnia
-How long it lasts

Acute (trans.. insomnia) 
· Something stressful or an argument, positive or negative things 
· Last about 1 night – a few weeks 

Chronic insomnia (constant)

Long-term, on going issue
Cause by 

Primary Chronic 
- No underlying condition (insomnia is from itself) 
- Alcohol
 
Secondary Chronic  
-Consists from a pre-existent cause 
-Pain and depression 
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Sleep disorders 

Sleep Apnea is caused by the blockage of the airway during sleep 
· May wake briefly hundreds of times per night, causing fatigue and other health problems 	
· Not getting that REM sleep, oxygen deprivation, also results in sleep deprivation.. Progressive disorder 
Snoring is not the same as sleep apnea.. just a loud sound when someone is sleeping. Snoring doesn’t mean the breathing has stopped. 

Signs and Symptoms 
· Stopping of breathing
· Might choke or grasping for air 
· Sudden awakening 
· In the morning individual does not feel refreshed 
· Day time sleepiness 
Cognitive changes 
- Memory 
- Person’s judgment 
- Driving might be dangerous 
- Person may start developing phycology problems 

Obstructive sleep apnea 
- most common type, the breathing is obstructed, stops air flow in the nose and the mouth

Central Sleep apnea
· Much less common, central nervous system issue, brain that sends signal is obstructed or does not send it fast a enough. Can be caused by injury, or infection in brain stem. 
Risk Factors 
· Obese domain
· Age and gender 
· More among female 
· Having weird sleep problems 
· Large inflamed tonsils 
· Smoking & drinking

Narcolepsy is the rapid and unexpected on set of sleep 
· Some can experience cataplexy as well
· Due to lack of orexin production 
Tend to experience a lot of daytime sleepiness, uncontrollable sleep where ever they are. Loss of muscle control 

Messages of when to go to sleep, or stay awake are misguided or not getting to wear they need to go. 
Hypnagogic hallucinations when person is falling asleep or waking up 

Night Terrors ( Sleep Terrors ) are sudden waking episodes characterized by screaming, perspiring, and confusing followed by a return to a deep sleep 
· Most common in children, harmless 


Dreams 
Unsure exactly why we dream, but involved in : 

1. Processing emotional memories 
2. Intergrating new experiences with established memories 
3. Learning new strategries and ways of doing things 
4. Simulation threatening events so we can better cope with them in everyday life 
5. Reorganizing and consolidating memories 
Sigmund Freud ( 1865-1939) revolutionized the study of dreams with his work “The interpretation Of Dreams” 
· Analyze dreams in order to understand aspects of personality as they relate to pathology 
· Nothing we do occurs by chance  every action and thought is motivated by our unconscious at some level 
Sexual urges, repressed sexual 



Freud’s Model 
· Freud understood the symbolic nature of dreams  dreams as directly connect to our unconscious 
· Guard is down during sleep  your unconscious has the opportunity to act out and express its “hidden desires” 
Freud had 2 concepts in dreams 

Alternate views of Dreams 

Activation – Synthesis hypothesis: 

· Dreams are the brain’s attempt to make sense of random patterns of neutral activity [brain stem/pons] 
· Explains physiological basis for bizarre dream imagery; difficult to test 

Other Hypothetical functions of dreams 

· Neurocognitive theory Dreams reflect; worries, personality, your thought patterns take your shape of your dreams, dreams mirroring the thought processes) 
· Problem solving 
· Practice responses to threats from the environment

Drugs and Consciousness 

-Legal and illegal drugs can cause large changes in our state of consciousness 
-Called psychoactive drugs, they can 


Substance Abuse and Dependence 
Abuse causes recurrent problems associated with use of the drug

Dependence is usually serious, leading to 
· Physical and psychological dependence 
· Tolerance and withdrawal symptoms 

1.Compulsive nature in drug use  
2.Cronic relapsing disorder, period of remission, followed by starting up again 
3. Paradoxical, drug use persists even though it’s affecting their health 

 abuse is less sever as substance dependence 
Abuse causes recurrent problems associated with use of the drug 

Depressants 
-Alcohol is the most widely used and abused drug in our society 
- Alcohol depress the effects of the CNS 
- Has stimulating effect at low doses, but depressant effects at higher doses 

.08%- 
.48 – lethal does
40mL of alcohol 

Alcohol level 
-Women more intoxicated quicker 
- Fat content 
- Keep consuming alcohol becomes physical dependence 

DT’s consuming high levels of alcohol 
Extreme 
-seizures 
-death 

Sedative- Hypnotics 

Often prescribed to assist with anxiety or insomnia 
-Three classes: barbiturates (combining with alcohol – can lead to death), nonbarbiturates, and benzodiazepines 
- Benzos (like Valium) are in most widespread use and can be highly addictive 

Stimulants 

Cocaine is the most powerful natural stimulant 
	-users report euphoria, enhanced mental and physical capacity, a decrease in hunger and more 
	- increases the activity of dopamine and serotonin 

Amphetamines 
· Three usage patterns 
· Methamphetamines (Crystal Meth)


Coffee (90%) 
· Not harmful in moderation 
· Caffeine blocks certain receptors in the brain 
· Caffeine has a half life of 6 hours 

Narcotics 
· Opiates, derived from opium poppy, relieve pain and induce sleep 
· Heroin, Morphine, Codein 
· Heroin is must abused (90% of opiate users) 
· Mimics the brains natural endorphins we produce
· Take over the receptors 

Psychedelics
· Called hallucinogenic, produce dramatic alterations in perception, mood, and thought
· Marijuana is most used illegal drug in Canada
· Subjective effects due to THC
· Physiological effects include heart rate increase, red eyes, dry mouth
· Chronic use can impair cognitive function (reversible)
· Heroin, intense rush in seconds, feeling good 
LSD (d-lysergic acid diethylamide-25)
· Produces feelings of clear thought and changes in sensation and perception
· Effects may stem from interference with serotonin
Oxy 

Overdose ( 2nd most accidental death behind vehicle accidents) 

Chapter 6 
Learning: how nurture changes us 

Learning a process in producing a relative change 

· Change in an organism’s behaviour or thought as a result of experience 
· Many different kinds, most basic are habituation and sensitization 
· Responding to stimuli less or more overtime 
· Can modify new behaviors adapting to environment 
· Can adapt new behaviors that take over for the older ones 
· Basic form is called conditioning, process of learning associations between the environmental events and behavioral responses 
Learning via Association 
· Large amount of learning occur though association 
· Simple associations provided the mental building blocks for more complex ideas 
2 main forms 

Classical conditioning 
· learn to associate 2 stimuli into two events 
Operon conditioning 
- repeat an act if its followed by a good result 


Ivan Pavlov 
· Russian physiologist and 1904 Nobel prize winner 
· Most famous for work on digestion for the dog 
· First work on classical conditioning 
Put food on the dog toung, the dog would saliva trite will approach footsteps 
The dog learned to anticipate food with a signal and the foot steps in the room 

Classical Conditioning 

BEFORE CONDITIONING 
Metronome (Neutral Stimulus that makes a noise)  no salivation 
UCS (meat powder)  UCR (Salivation)

DURING CONDITIONING 

Metronome (sound presented before the meat) Pairing the sound to the meat powder, several of these are going to occur  UCR (salivation)

AFTER CONDITIONING 

Previously neutral stimulus (metronome) has become CS (salivation) 

CC Principles 
· Acquisition is the phase during which a CR is established 
· Extinction is the reduction and elimination of the CR after the CS is presented repeatedly without the UCS
Spontaneous recovery 

Stimulus generalization – is when similar CSs elicit as CR 
					-Driving a new car 
Stimulus discrimination – when we exhibit a CR only to certain stimuli, not others 

Higher order conditioning 

Process where organisms develop classically conditioned responses to CSs associated with the original CS
Becomes weaker the father from the original CS

Applications of CC
-Helps to explain how and why we acquire some fears and phobias 

Little Albert 
-was not afraid of animals 
-was afraid of steel being banged behind head 
goal of the experiment- to fear white rats 
When baby would go to grab the white rat he would bang the steel and make the baby cry. After repeated pairing the rat became the neutral stimulus 
Clanging – unconditioned stimulus 

Operant Conditioning 
-learning controlled by 

The law of effect 
· Edward Thorndike 
· If were rewarded for a response to a stimulus, were more likely to repeat that response to the stimulus in the future 
· Learning involves an association between a stimulus and response (S-R), with the reward stamping in this connection 
· Constructive cages ( cats have to figure out how to press the button) 
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Memory 
· The retention of information over time 
· Our memories are surprisingly good in some situations and surprisingly bad in others
· The paradox of memory 
Clive Wearing 
-Hippocampi was destroyed by a virus, resulting in complete anterograde amnesia 

Bottom line: destroying hippocampus leaves implicit memory intact while explicit memory is damage. 
By destroying the hippocampus some parts of memory were impacted and some weren’t 
· he feels that he wakes up every 2 minutes 
· gets very angry 
· he is being robed of knowledge of his own life, hes frustrated that he cant remember even what the previous sentence is 

Paradox of Memory
· The same mechanisms that serve us well most of the time can cause us problems in others 
· Amazing feats of memory (Kim Peek, Rajan and Pi)
Three systems of memory 

· Sensory, short-term and long-term memory 
· Differ in terms of span and duration 
· Moves from sensory to STM to LTM, and then back to STM

Sensory Memory 
Duration  up to a few seconds 

Some information we attend to is passed on 

Short term (working) memory 
Duration up to 20 seconds without rehearsal 

Each sense.. 
Has its own form of sensory memory vision is called iconic memory lasts about one second and is gone

Short-term memory
· We can lose information in our STM due to two different processes 
· Decay –fades over time
· Interference- loss of information due to completion of new incoming information
2 types of interference 

1. Retroactive happens when learning new information hampers something previously learned 
2. Proactive happens when earlier learning gets in the way of learning something new 
Both are more likely to occur when old and new stimuli are similar 
Previously learnt information can help learning something new 
· positive transfer 
Short-term memory 
· The span of STM in adults is 7+2 pieces of information 
· Can extend our STM span by using chunking 
KACFJNABISBCFUI
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-Rehearsal, repeating the information in STM extends the duration of it. Two Types: 

1. Maintenance rehearsal is simply repeating the stimuli in the same form 
2. Elaborative rehearsal links stimuli to each other in a meaningful way 
Pneumonic- memory aid 
Flow chart – Hierarchy

Spacing effect – space things over time and will help with memory 
Mass practice – learn something quickly but forget it quickly 
Distributive practice- better for remembering 

-Elaborative is usually more effective, consistent with levels have processing model 
-Three levels: visual, phonological (sound related), and semantic (meaning- related) 
-Visual is the most shallow, phonological somewhat less and semantic deepest 

Long Term memory 
· Relatively enduring store of information 
· Includes facts, experiences and skills we’ve developed over lifetime 
· Differs from STM in several ways 

Predicting what we Remember 

-Primacy; effect shows up in remembering stimuli that were presented first (LTM)
-Recency; effects shows up in remembering stimuli that were presented as most recent
Types of LTM 
Explicit, divided into: Semantic and Episodic
 -declarative 
Implicit, multiple types; - procedural, priming, conditioning, habituation 
· skips coding and goes right into storage 
· non declarative 

Types of LTM

Explicit- memory is the process of recalling information intentionally
Divided into:

· Semantic Memory (Knowledge of Facts) 
More details in the concepts.. better retained over time 
· Episodic Memory (events in our lives)
Emotionally charged, if coded well can retrieve it later 

Implicit- memory is recalling information that we 

Procedural memory refers to motor skills and habits 
· Riding a bicycle, touch typing 

Priming is our ability to identify a stimulus more easily or more quickly after we’ve encountered similar stimuli 

CONDITIONING 
HABITUATION 

Encoding- 
To encode it, we must first attend to it 
Most events we experience are never 
Mnemonic 
-are learning aid that enhances recall
-while applicable to almost anything, they depend on something you already know 

Storage 
· how we store our experiences in memory depends on our interpretations and expectations of them 
· schemas are organized knowledge structure or mental model that we’ve stored in memory 
· what happens when you go to a restaurant 
Schemas 
-give us frames of reference and allow us to interpret new situations 
-useful, but tend to oversimplify information 
-strong example of why the paradox of memory exists

Retrieval 
-Many types of forgetting are failures of retrival, which is reconstructive 
-using retrieval cues can help to access information in long term memory 
- measuring memory makes use of the “3R’s”

Measuring memory 

Recall- generating previously remembered information 
Recognition- selecting previously remembered information from an array of options 
Relearning- we reacquire something learned before much faster 

Encoding Specificity 
· More likely to remember something when the condition at the time of encoding are also present at retrieval 
· Two Kinds: Context- dependent learning and state-dependent learning 
State dependent learning 
· emotions that retrieve events

Biology of memory 
-Memories of different types of experiences are stored in different brain regions 

Long term potentiation is the gradual strengthening of the connections among neurons from repetitive stimulation (making connection really sensitive) repeated stimulation leads to learning

Amnesia-
1. retrograde (loss of past memories) 
2. anterograde(loss of ability to make new memories) 
Generalized amesia is very rare, as is sudden recovery of memory 

H.M
-had radical surgery to treat severe epilepsy 
-chunks of temporal lobes, including both hippocampi, were removed 
- experienced mild 

Biology of memory deterioration 
-usually begin to show some declines after 65, but not always 
-alzheimer’s disease is the most frequent cause of dementia (50-60% of cases) 
-show memory and language losses, consistent with cortical loss


Loosing tissue, change in ventricles 

Alzheimer’s disease 
· research shows that those with active lifestyles are less likely to develop it 
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Chapter 8 
Language, Thinking and reasoning 
Not covered: Reading section in chapter 8 

Language
· A system of communication that combines symbols, such as words or gestural signs, in rule- based … 
Features of Language
· Highly practiced and automatic process 
· Four levels of analysis that must coordinate 
1. Phonemes
2. Morphemes
3. Syntax
4. Extralinguistic information 
(cognitive domain Steven Pinker)
Algorithm of language 

1. Phonemes
· Smallest distinctive sound units in a language 
· Vocal apparatus produces 
· English uses 40-45 fauxnames 15-60 worldwide 
2. Morphemes 
· Smallest units of meaning in a language 
· Convey information about semantics- meaning derived from words and sentences 
· Can be full words (dog) or modifiers (re, ‘ed’)
3. Syntax 
· Set of rules of a language by which we construct sentences 
· Syntax includes, word order, morphological markers, and sentence structure 
· Real world rarely follows this completely 
· Rules of syntax determine how words combine into phrases, and phrases into sentences 
Chomsky’s idea of how sentences work : 
· Surface structure: superficial appearance, literal ordering of words 
· Deep structure: underlying representation of meaning
· Producing sentences requires transformation 
4. Extralinguistic Information 
· Elements of communication that aren’t part of the content of language but are critical to interpreting its meaning 
· Facial expressions, tone of voice, previous statement by others 
· =Used to help intermits ambiguous information 

Learning language

· Children begin to recognize their native language before they are born 
· Babbling during first year allows babies to develop control over other focal tracts 
· Also developing phoneme recognition during this time.
Opening an closing the lips 
Learning Words 
· Comprehension precedes Production 
· Recognizing 
· Recognize own name by 6 month by 10 -12
· Being to produce works around 1 year of age, with an exponentials rate
· Tend to over – and under extend
Syntactic Development
· refers to combining words into phrases
· start off speaking in the one – word stage, move to combining two words by two rules 
· can comprehend basic syntax rules before they can display them 

Language Deprivation 
· Cases “Genie” and homesigners show the influence of nature and nurture 
· Not a strict critical period for language development, but a sensitive period 
· Younger you are the better you will learn a new language (‘’less is more’’ theory) 
Genie 
-Completely isolated
- 7 years old, little girl stuck in bed during night and chained to potty during day 
- “Raised like wolves” 
-No natural light 
- Have never been taught anything, everything a new experience 
- “Critical periods” 
-Extremely interested in everything around her, not mentally efficient 
- She was not “ RETARTED” 
-Haunted by the fate and stopped making process 
-Left part of brain (did not get stimulated, got smaller, part of brain changes) 
- Without stimulation, brain does not develop capacity for language 
- A law suit was made to prevent a scientist from seeing Genie ( at 18 was put into care) 

Imitation 
· suggests babies hear language used in systematic ways and learn to use language as adults use it 
· does not account for generative nature of language 
Nativist 
· suggests that children are born with some basic knowledge about how language works 
· Chomskys language acquisition device 
· Many claims of this are difficult to falsify 
Social Pragmatics
· Suggests that specific aspects of the social environment structure language learning 
· Requires assuming that infants have insight into others’ thoughts 
General Cognitive Processing 
· says that ability to learn language results from general skills children apply across a variety of activities 
· but children learn language better than adults, even though adults are overall better at learning things 
· specific areas of the brain are recruited during language 
Language Impairments 
Aphasia 
· some people can speak fluently, but can’t read 
· some people can read and comprehend it but cant speak 

Broca’s Area, in the left frontal lobe, named after Paul Broca 
· If damaged, a person will be able to understand speech, but could not speak 

Carle Wernicke’s area
· Area of the left temporal lobe
· damage to this area people could speak but was just babble and did not make sense ( meaning was not there) 

Nonhuman Animal Communication 
· Animal species differ in the complexity and type of communication 
· Scent, visual, vocal 
· Most communication is geared towards mating and aggression 
· Monkeys found to make different sounds to warn of different predators 

Teaching Human Language
· many attempts to teach non- humans our language, with mixed results 
· Chimpanzees 
· Bonobos
· African grey parrot
· Humans appear unique in our ability to use language in sophisticated ways

Chimp – told that her baby died – said to the chimp I have a baby for you.. she was very excited (expecting a baby) Washoo new 160 signs and the little chimp did learn signing through the mother. 
-Natural selection “ retained the ability to speak to pass on to our children”
-Developed because larger brains and special brain regions that are more sophisticated 

Linguistic determinism
-The view that we represent all thinking linguistically 
-Can thought exist without language? 
-Studies paralyzing vocal cords and suing neuroimaging support that It can 
- neuroimaging (brain shows activity in cognitive task) 

Language Influences Thinking 
· A less radical view, where characteristics of language shape our thought process 
· Studies suggest language shapes some aspects of perception, memory, and thought 
· [bookmark: _GoBack]Difficulty in separating language from cultural differences 
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