Environmental 1021F Midterm Notes
October 14, 2015

Environmental 1021F Midterm Notes
October 14, 2015

Chapter 5: Sensation and Perception
The six stages that constitute the process of sensory processing and perception of information

Sensation is the stimulus-detection process by which our sense organs respond to and translate environmental stimuli into nerve impulses that are sent to the brain

Perception - making “sense” of what our senses tell us  - is the active process of organizing this stimulus inputs and giving it meaning 

The area of psychophysics studies relations between the physical characteristics of stimuli and sensory capabilities, is concerned with two kinds of sensitivity: the absolute limits of sensitivity AND the differences between stimuli

Stimulus Detection: The Absolute threshold
The absolute threshold is the lowest intensity at which a stimulus can be detected correctly 50 percent of the time
The lower the threshold, the greater the sensitivity

Signal Detection Theory
Psychologists who study stimulus detection found that people’s apparent sensitivity could fluctuate quire a bit – the concept of a fixed absolute threshold is inaccurate because there is no single point on the intensity scale that separates non-detection from detection of stimulus 

The Difference Threshold
Difference Threshold is defined as the smallest difference between two stimuli that people can perceive 50 percent of the time (sometimes called just noticeable differences – jnd)
Webber’s law states that the difference threshold (jnd) is directly proportional to the magnitude if the stimulus with which the omparison is being made, and can be expressed as a Weber fraction

Sensory Adaptation
Sensory neurons are engineered to respond to a constant stimulus by decreasing their activity, and the diminishing sensitivity to an unchanging stimulus is called sensory adaptation
Adaptation occurs in all sensory modalities





The Sensory Systems

Vision
The normal stimulus for vision is electromagnetic energy, or light waves, which are measured in nanometres (one billionths of a metre).
Human’s visual system is sensitive only to wavelengths extending from about 700 nanometres (red) down to 400 nanometres (blue-violet) 
ROY G. BIV (red, orange, yellow, green, blue, indigo, violtet): order of the spectrum from higher wavelengths to lower ones

The Human Eye
Light waves enter the eye through the cornea: a transparent protective strcture at the front of the eye
Behind the cornea is the pupil: adjustable opening that can dilate/constrict to control the amount of light that enters the eye
· Dilate = low levels of illumination cause this, letting more light into the eye 
· Constrict = bright light triggers this 
The muscles in the iris controls the pupil size
Behind the pupil is the lens (an elastic structure that becomes thinner to focus on distant objects and thicker to focus on nearby objects)
The lens reverses the image from right to left and top to bottom when it is projected on the retina, but the brain reconstructs the visual input into the image that we perceive
The ability to see clearly depends on the lens’s ability to focus the image directly onto the retina
Myopia (nearsightedness) = good vision for nearby objects but difficulty seeing far away objects: the lens focuses the visual image IN FRONT OF the retina (too near the lens) which results in a blurred image for faraway objects – usually occurs because the eyeball is longer than normal
Hyperopia (farsightedness) = excellent distance vision, but difficulty seeing closeup objects clearly: the lens does not thicken enough and the image is therefore focused on a point BEHIND the retina (too far from the lens) – usually occurs with age

Photoreceptors: The Rods and Cones
The retina contains two types of light-sensitive receptor cells, called:
1. Rods: function best in dim light, primarily black-and-white brightness receptors. They are 500 times more sensitive to light that are the cones, but do not give rise to colour sensations.
2. Cones: are colour receptors that function best in bright illumination
In humans, rods are found throughout the retina except in the fovea, a small area in the centre of the retina that contains only cones. Cones decrease in concentration as one move away from the centre of the retina, and the periphery of the retina contains mainly rods.
Rods and cones send their messages to the brain via two additional layers of cells:
Bipolar cells: have synaptic connections with the rods and cones. They synapse with a layer of about one million ganglion cells: axons are collected into a bundle to form the optic nerve.

Rods and cones not only form the rear layer of the retina, but their light-sensitive ends actually point away from the direction of the entering light so that they receive only a fraction of the light energy that enters the eye.
Many rods are connected to the same bipolar cell, therefore can combine or “funnel” their individual electric messages to the bipolar cell, where the additive effect of the many signals may be enough to fire it (that is why we can more easily detect a faint stimulus)
Cones that lie in the periphery of the retinal area also share bipolar cells. Densely packed cones have their own “private line” to a single bipolar cell. This results in our visual acuity (ability to see fine detail) is greatest when the visual image projects directly onto the fovea. 
The optic nerve formed by axons of the ganglion cells exits through the back of the eye not far from the fovea, which produces a blind spot, where there are no photoreceptors

Visual Transduction: From Light to Nerve Impulses
Transduction: the process whereby the characteristics of a stimulus are converted into nerve impulses 
Rods and cones translate light waves into nerve impulses through the action of protein molecule called photopigments

Brightness Vision and Dark Adaptation 
Rods are farm more sensitive than cones under conditions of low illumination
Brightness sensitivity of both the rods and cones depend in part on the wavelength of the light
Rods have much greater brightness sensitivity than cones throughout the colour spectrum EXCEPT at the red end (relatively insensitive here)
Cones are most sensitive to low illumination in the greenish-yellow range of the spectrum
Dark adaptation is the progressive improvement in brightness sensitivity that occurs over time under conditions of low illumination. 
Cones gradually become sensitive to fainter light as time passes, the rods do not reach their maximum sensitivity for about half an hour

Colour Vision: The Trichromatic Theory
There are three types of colour receptors in the retina: although all cones can be stimulated by most wavelengths to varying degrees, individual cones are most sensitive to wavelengths that correspond to blue, green or red.
This was consistent with the laws of colour mixture, but several facts did not fit with the theory: 
· According to the theory, yellow is produced by activity of red and green receptors, yet certain people with red-green colour blindness are able to experience yellow. This suggested that there must be a different means to perceiving yellow
· Afterimage: an image is different colour appears after a colour stimulus has been viewed steadily and then with drawn. 

Opponent-process theory
Opponent-process theory proposed that each of the three cone types responds to TWO different wavelengths. One type responds to red or green, another to blue or yellow and a third to black or white.

Dual Processes in Colour Transduction
This combines the trichromatic and opponent-process theories to account for the colour transduction process
Trichromatic theorists where right about the cones (they do contain one of three different protein photo pigments that are most sensitive to wavelengths)
The opponent-process theory was partly correct – certain ganglion cells in the retina responded in an opponent-process fashion by altering their rate of firing.

Colour-deficient Vision
Trichromats: people with normal colour vision (sensitive to all three systems: red-green, yellow-blue and black-white)
Dichromat: a person who is colour-blind in only one of the systems (red-green or yellow-blue)
Monochromat: is sensitive only to the black-white system and is totally colour-blind 

Future Detectors
· From the retina, optic nerve sends nerve impulses to visual relay station in the thalamus (brains sensory switch board). Then from there the input is routed to various parts of the cortex (primary visual cortex)
Feature detectors: sensory neurons that respond to particular features of a stimulus, such as shape, angle, or colour
Parallel processing: our ability to use our senses to take in a variety of information about an object and construct an unified image of its properties

Visual stimuli are analyzed by feature detectors in the primary visual cortex, and the stimulus elements are reconstructed and interpreted in light of input from the visual association cortex  

Audition
Sound is pressure waves in air, water, or some other medium. Sound waves have two characteristics:
1. Frequency: the number of sound waves per second (hertz/Hz is the measure of cycles per second). Frequency is the pitch we perceive – the higher the frequency the higher the pitch. 
2. Amplitude: the vertical size of the sound waves (expressed as decibels/db). Amplitude is the sound’s perceived loudness. 

Auditory Transduction: From Pressure Waves to Nerve Impulses
The ear is made up of tiny bones, membranes and liquid-filled tubes that  translate pressure waves into nerve impulses.
Sound waves travel into the auditory canal leading to the eardrum (that vibrates in response to the sound waves). 
Beyond the eardrum is the middle ear (a cavity housing three tiny bones – the hammer/malleus, anvil/incus, and stirrup/stapes). The vibrating activity of these bones amplifies the sound waves more than 30 times. 
The inner ear contains the cochlea, a coiled snail-shaped tube that is filled with fluid and contains basilar membrane (sheet of tissues that runs its length). On the basilar membrane is the organ of Corti (which contains many tiny hair cells that are the actual sound receptors). 
The tips of the hair cells are attached to the tectorial membrane. The hair cells synapse with the neurons of the auditory nerve, and send impulses via an auditory relay station in the thalamus to the auditory cortex (located in the temporal lobe).

Coding of Pitch and Loudness
Loudness = high amplitude sound waves cause the hair cells to bend more and release more neurotransmitter substance at the point where they synapse with auditory nerve cells which results in a higher rate of firing within the auditory nerve.
Loudness is coded in terms of both the rate of firing in the axons of the auditory never and in terms of which specific hair cells are sending messages.
Frequency theory: nerve impulses sent to the brain match the frequency of the sound wave. Major problem of this is that neurons are limited in their rate of firing, and cannot produce high enough frequencies of firing to match sound wave frequencies above 1000 hertz. 
Place theory: suggests that the specific point in the cochlea where the fluid wave peaks and most strongly bends the hair cells serves as a frequency-coding cue. 
Frequency and place theories of pitch transduction are both correct. At low frequencies, frequency theory holds true; at higher frequencies, place theory provides the mechanism for coding pitch of a sound. 

Sound Localization
Our binaural (two-eared) ability to localize sounds is amazingly sensitive. We are able to tell which direction the sound is coming from. The nervous system uses information concerning the time and intensity differences of sounds arriving at the two ears to locate objects that emit sounds. 

Hearing Loss
1. Conduction deafness: caused by problems involving the mechanical system that transmits sound waves to the cochlea. Ex) a punctured eardrum or loss of function in the tiny bones can reduce the ear’s capacity to transmit vibrations. A hearing aid (amplifies the sound entering the ear) can correct many cases of this.
2. Nerve deafness: caused by damaged receptors within the inner ear or damage to the auditory nerve itself. This can NOT be helped by a hearing aid. Aging and disease can produce nerve deafness as well as exposure to loud sounds of a particular frequency. Ex) workers in a factory can lose hair cells on the basilar membrane, causing a hearing loss to the frequency of the machine in workspace.

Taste and Smell: The Chemical Senses
Gustation = taste
· Responds to only four qualities: sweet, sour, salty, and bitter (any other taste combines these qualities as well as smell, temperature and touch
· Taste buds are chemical receptors concentrated along the edges and back surface of the tongue. 
· Each taste bud is most responsive to one or two of the basic taste qualities, but responds weakly to the others
· Umami is an additional taste sensation that increases the sensitivity of other taste qualities: activated by certain proteins (as well as monosodium glutamate – used to enhance flavours)
· Humans have around 9000 taste buds that consist of several receptor cells arranged like an orange
· There are a small amount of receptors found on the rough of the mouth and back of the mouth (so people without a tongue can still taste)
· Taste pore: an opening to the outside surface of the tongue
· When a substances is taken into the mouth, this interacts with saliva to form a chemical solution that flows into the taste pore and stimulates the receptor cells
· “Taste” results from complex patterns of neural activity produced by the four types of taste receptors 
· Taste has adaptive significance in discriminating between nutrients and toxins
Olfaction = smell
· Receptors for smell are long cells that project through the lining of the upper part of the nasal cavity and into the mucous membrane
· Our ability to discriminate between different odours is not well understood today
· Most popular and current theory: olfactory receptors recognize diverse odours individually rather than by mixing the activity of a smaller number of basic receptors
· Olfactory receptors have receptor structures that resemble neurotransmitter binding sites on neurons – any of the thousands of potential odour molecules can lock into sites that are tailored to fit them 
· The receptors that fire send their input to the olfactory bulb (a forebrain structure immediately above the nasal cavity) 
· Each odorous chemical excites only a limited portion of the olfactory bulb, and odours are apparently coded in terms of the specific area of the olfactory bulb that is excited
· Most researchers believe that there is no evidence to support that humans have special olfactory systems involved in the regulation of sexual/reproductive behaviour
· Pheromones – chemical signals found in natural body scents that can affect behaviour in subtle ways
· Menstrual synchrony – the tendency of women who live together or are close friends to become more similar in their menstrual cycles
These are chemical senses because their receptors are sensitive to chemical molecules rather than to some form of energy.
Some scientists refer the senses as a common chemical sense because theya re so intertwined.

The Skin and Body Senses

The Tactile Senses
Touch is important to us: pain allows us to avoid dangers and alert us to disorders within our bodies
The four tactile sensations that humans are sensitive to are:
1. Pressure
2. Pain
· Free nerve endings in the skin and internal organs respond to the intense mechanical, thermal, or chemical stimulation and then send nerve impulses into the spinal cord (where sensory tracts carry pain information to the brain), once in the brain the sensory info about pain intensity and location is relayed by the thalamus to the somatosensory and frontal areas of the cerebral cortex
· Pain has both a sensory and emotional component 
· Suffering occurs when both painful sensations and a negative emotional response are present 
3. Warmth
4. Cold
These sensations are conveyed by receptors in the skin and in our internal organs
· Primary receptors for pain and temperature are free nerve endings: simple nerve cells beneath the skin’s surface that resemble the bare branches of a tree in winter
· Nerve fibres situated at the bas of the hair follicles are receptors for touch and light pressure
· The brain can locate sensations because skin receptors send their messages to the point in the somatosensory cortex that corresponds to the area of the body where the receptor is located
· Fingers, lips and tongue = extreme sensitivity 
The brain can “locate” sensations that cannot possibly be present – this action occurs in the phantom limb phenomenon in which amputees experience vivid sensations coming from the missing limb. An irritation of the nerves that use to originate in the limb fools the brain into interpreting the resulting nerve impulses as real sensations.

Spinal and Brain Mechanisms 
Gate control theory: proposes that the experience of pain results from the opening and closing of gating mechanisms in the nervous system – events in the spinal cord can open a system of spinal cord “gates” and allow the nerve impulses to travel toward the brain. However, other sensory input can partially/completely close the gates and blunt our experience of pain (ex. rubbing a bruise, acupuncture, scratching an itch). 
Most important feature of the gate control theory: nerve impulses in fibres descending from the brain can also influence the spinal gates (increasing/decreasing the flow of pain stimulation to the brain) 
The central control mechanism allows thoughts, emotions, and beliefs to influence the experience of pain and helps to explain why pain is a psychological phenomenon as well as a physical one 

The Endorphins
The nervous system has its own built-in analgesics (painkillers) with opiatelike properties (pain relievers such as opium, morphine and heroin). These natural opiates were named endorphins. 
Endorphins exert some of their painkilling effects by inhibiting the release of neurotransmitters involved in the synaptic transmission of pain impulses from the spinal cord to the brain. 

The Body Senses
Kinesthesis functions by means of nerve endings in the muscles, tendons and joints
The sense organs for equilibrium are in the vestibular apparatus of the inner ear
Principals derived from the study of sensory processes have been applied in developing sensory prosthetics for the blind and the hearing impaired 

PERCEPTION: The Creation of Experience
To create perceptions, the brain carries out two different kinds of processing functions:
1. Bottom-up processing: the system takes in  individual elements of the stimulus and then combines them into a unified perception – the visual system operates in this fashion as you read … its feature detectors analyze the elements in each letter of every word, then recombines them into your visual perception of the letters and words. (Individual stimulus fragments are combined into a perception)
2. Top-down processing: sensory information is interpreted in the light of existing knowledge, concepts, ideas, and expectations - (existing knowledge and perceptual schemas are applied to interpret stimuli) 

The Role of Attention
Attention involves two processes of selection:
1. Focusing on certain stimuli
2. Filtering out other incoming information
Shadowing experiment: participant wears earphones and listen simultaneously to two messages, then asked to repeat one. They are not able to remember what the other one says. 
This demonstrates that we cannot attend completely to more than one thing at a time – but we can shift our attention rapidly back and forth, drawing on knowledge to fill the gaps. 

Inattentional Blindness
Refers to the failure of unattended stimuli (registering in the nervous system but not entering into the immediate experience) to register in consciousness

Environmental and Personal Factors in Attention
Stimulus’ that attract attention include: intensity, novelty, movement, contrast, and repetition
Internal factors (motives and interests) also act as powerful filters that influences which stimuli in our environment we will notice 
People are especially attentive to stimuli that have relevance to well being (has biological survival value)
People tend to focus on threatening stimuli’s more (angry face) 

Gestalt Principles of Perceptual Organization
Four Gestalt laws: (See page 167)
1. Law of similarity: when parts of a configuration are perceived as similar they will be perceived as belonging together
2. Law of proximity: elements that are near one another are likely to be perceived as part of the same configuration
3. Law of closure: people tend to close the open edges of a figure or fill in gaps in an incomplete figure, so that their identification form is more complete
4. Law of continuity: people link individual elements together so that they form a continuous line or pattern that makes sense 

Perception Involves Hypothesis Testing
Perceptual schema: mental representation or image to compare a stimulus with. 
Perception is to search for the “best” interpretation of sensory information we can arrive at based on knowledge and experience

Perceptual Sets
This is a readiness to perceive stimuli in a particular way (perception is influenced by expectations)

Perceptual Constancies
Allow us to recognize familiar stimuli under varying conditions, without having to rediscover what something is each time it appears under different conditions (stimuli are recognizable under changing conditions)
Shape constancy: allows us to recognize people and other objects from different angles (ex. movie screen looking disported at first, then adjusting to it) 
Brightness constancy: relative brightness of objects remains the same under different conditions of illumination – occurs because the ratio of light intensity between an object and its surroundings is usually constant 
Size constancy: perception that the size of objects remains relatively constant 

Depth and Distance Perception
The retina receives info in only two dimensions (length and width), but the brain translates these cues into three-dimensional perceptions by using monocular cues (requires one eye) and binocular cues (requires both eyes)
Monocular Depth Cues: judge distance and depth 
1. Light and shadow
2. Linear perspective: perception that parallel lines converge or angle toward each other as they recede into the distance 
3. Interposition: objects closer may cut off part of our view of more distant objects 
4. Height in the horizontal plane: further away = closer to horizontal plane
5. Texture: appears finer as distance increases
6. Clarity: further away = less clear
7. Relative size: further away = smaller
8. Motion parallax: as we are moving nearby objects appear to move faster and in opposite direction than do faraway ones 
Binocular Disparity 
Each eye sees a slightly different image - visual input from the two eyes is analyzed by feature detectors (FD) that are attuned to depth
Some FD responds only to stimuli that are either in front of or behind the point we are fixing our gaze upon
Convergence: produced by feedback from the muscles that turn your eyes inward to view a near object
 
Perception of Movement
The primary cue for perceiving motion is the movement of the stimulus across the retina. 
Stroboscopic movement is the illusory movement produced when a light Is briefly flashed in darkness and the another light is flashed near by – if the timing is right the first light seems to move from one place to the other in a manner indistinguishable from real movement … This is used in motion pictures, consisting of a series of still photograms that are projected onto a screen in rapid succession with dark intervals in between

Illusions
Illusions are compelling but incorrect perceptions – they can be understood as erroneous perceptual hypotheses about the nature of the stimulus 
Ex. Size constancy results in part from our ability to use distance cues to judge the size of objects 
Our perceptual hypotheses are strongly influenced by the contexts (surroundings) in which a stimulus occurs 

Cross-Cultural Research on Perception (See page 177)
Cultural factors can influence:
· Picture interpretations
· Constancies
· Susceptibility 

Critical Periods: The role play of early experience
The critical period for visual acuity in humans is from birth to 10 years of age






















Chapter 6: States of Consciousness
The Puzzle of Consciousness
Consciousness often is defined as our moment-to-moment awareness of our environment and ourselves
Some basic characteristics:
· Subjective and private: other people cannot directly know what reality is for you 
· Dynamic (ever-changing): drifting in and out of various states 
· Self-reflective and central to our sense of self: the mind is aware of its own consciousness
· Consciousness is intimately connected with the process of selective attention (focuses conscious awareness on some stimuli to the exclusion of others)
Measuring States of Consciousness
· The most common measure is self report: people describing their inner experiences – this is not always verifiable
· physiological measures: establishing the correspondence between bodily states and mental processes – this is objective but can not tell us what a person is experiencing subjectively
· Behavioural measures: ex. Rouge test - objective but we still must infer the person’s state
Levels of Consciousness
· Conscious mind: contains thoughts, perceptions, and other mental events that we are currently aware of
· Preconscious mental events: outside current awareness, but can easily be recalled under certain conditions (ex. childhood friend you forgot about, then someone mentioning their name and you become aware)
· Unconscious events: can not be brought into conscious awareness under ordinary circumstances (ex, unacceptable urges and desires are kept out of conscious awareness because it would arouse anxiety, guilt or negative emotions)

Psychodynamic and Cognitive Perspectives
Cognitive viewpoint: view conscious and unconscious mental life as complementary forms of information processing
Controlled vs. automatic processing
Controlled (effortful) processing: the voluntary use of attention and conscious effort
Automatic processing: occurs most often when we carry out routine actions/well-learned tasks – with practice, performance becomes more automatic. The key disadvantage of automatic processing is that it can reduce our chances of finding new wants to approach problems, but still automatic processing offers speed and economy of effort, and in everyday life most actions may be processed this way 
Divided attention: is the ability to perform more than one activity at the same time

The emotional Unconsious
The unconscious processes can have an emotional and motivational flavour – you are influenced by events in your environment of which you are not consciously aware (being in a bad mood)

The Neural Basis of Consciousness
Disorders that impair conscious perception:
· Angosia: the inability to visually recognize objects 
· Blindsight: inability to see – visual information can be processed and influence behaviour outside of conscious awareness 

Consciousness and the Modular Mind
Neuroscientists view the mind as a collection of largely separate but interacting information-processing modules that perform tasks related to sensation, perception, memory, movement, planning, problem solving, emotion and so on. 

Consciousness is a GLOBAL WORKSPACE that represents the unified activity of multiple modules in different areas of the brain

Circadian Rhythms: Our Daily Biological Clocks
Every 24 hours, our body temp, certain hormonal secretions, and other bodily functions undergo a rhythmic change that affects our mental alterations and readies our passage back and fourth between states of wakefulness and sleep.
These daily biological cycles are called circadian rhythms

Keeping Time
Circadian rhythems are regulated by the brain’s suprachiasmatic nuclei (SCN), which is located in the hypothalamus
SCN neurons have a genetically programmed cycle of activity and inactivity that link to the tiny pineal gland, which secretes melatonin (a hormone that has a relaxing effect on the body). 
SCN neurons become active during daytime, and reduce pineal gland’s secretion of melatonin, which raises body temperature and heightens alertness
SCN neurons become inactive at night, allowing melatonin levels to increase and promote relaxation and sleepiness
Circadian clock is biological, but environmental factors such as the day-night cycle help to keep SCN neurons on a 24-hour schedule (the light of day increases SCN activity) 
Free-running circadian rhythms is the drifting into a longer “natural” cycle of about 24.2 to 24.8 hours

Early Birds and Night Owls
Circadian rhythms influence our tendency to be a “morning person” or a “night person”
Morning person: goes to bed and rise earlier, body temp, blood pressure and alterness peak earlier in the day (more common in older adults)
Regions with warmer annual climates exhibit a greater morningness

Environmental Disruptions of Circadian Rhythms
· Seasonal affective disorder (SAD): depressed during certain months of the year … typically being in fall or winter, when there is shorter periods of daylight 
· Jet lag: you adjust faster when flying west
· Night shift work: it is harder to reset their biological clocks
Treatments include controlling exposure to light, oral melatonin and regulating daily activity schedules

Stages of Sleep
· Awake/alert: beta waves (high frequency, low amplitude 15-20cps)
· Closed eyes: brain waves slow down and alpha waves occur (8-12cps)
· Stage 1: brain wave pattern becomes irregular and slower theta wave (3.5-7.5) increase – this is light sleep only spending less than a few minutes
· Stage 2: sleep spindles (periodic one to two second busts of rapid brain wave activity) occur at 12-15cps -  you are more relaxed and heart rate is slower
· Stage 3: slow and large delta waves (0.5-2cps) 
· Stage 3: when delta waves dominate EEG pattern
Stages 3 and 4 are known as slow-wave sleep, the body is relaxed and it is very hard to be awaken
After 20-30 minutes of stage 4 sleep, you go back through stages 3 and 2, spending little time in each. 60-90minutes of going to sleep, you will have completed a cycle of stages 1-2-3-4-3-2

REM Sleep 
Every half minute or so, bursts of muscular activity caused the sleeper’s eyeballs to vigorously move back and fourth beneath the eyelids – this stage is called rapid eye movement (REM) sleep
During REM:
· Arousal may increase to day time levels
· Heart rate quickens
· Breaking is more rapid
· Brain wave activity resembles that of active wakefulness
· Genital arousal (NOT response to sexual imagery)
· Muscles relaxed: “paralyzed effect” 
REM Dreams:
· Story-life
· Vivid sensory and motor elements
· Perception of reality
· Experience seeing people, objects and places of moving and behaving 
· Series of real life
Non-REM Dreams:
· Less story life
· Lacking vivd sensory and motor experiences
· Fixed/unmoving
· Resembling a tableau more than a story with a plot

Getting a Night’s Sleep: Brain and Environment
Brain areas that regulate sleep onset and REM sleep:
Areas at the base of the forebrain (basal forebrain) and within the brain stem are particularly important in regulating our falling asleep 

Where the reticular formation passes through the pons plays a key role in initiating 
REM sleep: this region has “REM-sleep on” neurons that can activate other brain systems that control a different aspect of REM sleep such as eye movemtns, paralysis and genital arousal

Environment’s role in sleep regulation:
Season: in fall and winter people sleep about 15-60minutes more each night
Shift work, jet lag, stress, and nighttime noise can decrease sleep quality 

How much do we sleep?
· Sleep time decreases as we age 
· REM sleep decreases dramatically during infacy/early childhood, but remains stable after
· Time spent in stages 3-4 declines
· How much sleep one needs is influenced by genetics, work schedules, stress, age, lifestyle and general health

Sleep Deprivation
1. Short-term sleep deprivation (up to 45 hours without sleep)
2. Long-term total sleep deprivation (more than 45 hours without sleeo
3. Partial deprivation (being allowed to sleep no more than five hours per night for one or more consecutive nights) 
All three types of deprivation has a negative impact on functioning. Mood suffered most, then cognitive and then physical performance 

Why do we sleep?
Restoration model: sleep recharges our rundown bodies and allows us to recover from physical and mental fatigues
We need sleep to function at our emotional, mental, and physical best - we need it to live
Evolutionary/circadian sleep models: sleep’s main purpose is to increase a species chance of survival in relation to its environment demands
Each species developed a circadian sleep-wake pattern that was adaptive in terms of whether it was predator or prey: prey = more time sleeping, predator = less time sleeping
Sleep may have evolved to conserve energy

We NEED to have REM sleep, as it is vital for mental functioning (especially for processes related to learning and memory)

Sleep Disorders
Insomnia: chronic difficulty in falling asleep (most common in young adults), staying asleep (most common in older adults), or experiencing restful sleep – treatments: stimulus control (conditioning body to associate stimuli in sleep environment with sleep rather than waking activities/sleeplessness)
Narcolepsy: extreme daytime sleepiness and sudden, uncontrollable sleep attacks that may last from less than a minute to an hour – symptoms: cataplexy (loss of muscle tone)
REM-Sleep Behaviour Disorder: the loss of muscle tone that causes norma REM sleep paralysis is absent – symptoms: kick violently, throw punches, move about wildly, walking

Sleep Walking
Occurs stage 3 or 4

Nightmares and Night Terrors
Nightmares: are frightening dreams, and most people have them – occur more often during REM sleep and in the hour before we arise 
Night Terrors: more intense than nightmares – wake up terrified and aroused to a near-panic state occurs during deep sleep (3 and 4) that involved greatly elevates physiological arousal 

The Nature of Dreams

When do we dream?
We dream most when the brain is most active as brain activity is higher during REM sleep
Brain activity is higher in the final hours of sleep than earlier hours
What do we dream about?
Dreams are not nearly as strange as they are stereotyped to be
Most take place in familiar setting with people we know 
Most dreams contain some negative content 
Why do we dream?
Freud’s psychoanalytic theory: the main purpose of dreaming is wish fulfilment: the gratification of our unconscious desires and needs (needs such as sexual and aggressive urges that are too unacceptable to be consciously acknowledged and fulfilled in real life)
Manifest content: the surface story that the dreamer reports
Latent content: disguised psychological meaning 

Activation-synthesis theory: during REM sleep the brain stem bombards our higher brain centres with random neural activity – randomness/bizarreness of teams is just the brain trying to “make sense” of the random neural activity and our memories/experiences influence the stories/dream content 

Cognitive Approaches
Problem solving dream models: dreams can help us find creative solutions to our problems and conflicts because they are not constrained by reality 
Cognitive-process dream theories: focus on the process of how we dream
They say that dreaming and waking thought are produced by the same mental systems in the brain

Drugs and Altered Consciousness
Drugs alter consciousness by modifying brain chemistry and are also influenced by psychological, environmental, and cultural factors
Drugs and the Brain: How Drugs Facilitate Synaptic Transmission
Agonist: a drug that INCREASES the activity of a neurotransmitter – enhances production, storage, or release of neurotransmitter (Ex. opiates: morphine, codeine or oxycodone and amphetamines)
Antagonist: a drug that inhibits or decreases the actions of a neurotransmitter (Ex. antipsychotics) 
How do drugs increase/decrease the synaptic transmission?
Agonists and neurotransmitters have similar molecular structure; the drug binds with the receptor site and activates it. In contrast, the antagonist binds with the receptor site but is not similar enough to the neurotransmitter to activate the site. The antagonist’s placement prevents the real neurotransmitter from binding with and activating the site. The agonist blocks reuptake of the neurotransmitter into the presynaptic neuron (See page 206)

Tolerance and Withdrawal
Tolerance: decreasing responsivity to a drug (when drug is used repeatedly, the intensity of the effects may decrease over time) 
Compensatory responses: reactions opposite to that of the drug – way of fighting the invasion of drugs 
Withdrawal: the occurrence of compensatory responses after discontinued drug use (experience strong reactions opposite to those produced by the drug)

Misconceptions about Drug Addiction and Dependence
· Drug tolerance always leads to significant withdrawal – often does, but not always 
· Physiological dependence is the major cause of drug addiction

Depressants 
Depressants decrease nervous system activity (reduce feelings of tension and anxiety and produce a relaxed state, in high does depressants can slow down vital life processes to the point of death)
Alcohol 
Alcohol increases the activity of GABA (main inhibitory neurotransmitter in the brain). By increasing the action of an inhibitory neurotransmitter, alcohol decreases brain activity, activity of glutamate (major excitatory neurotransmitter). 
The neural slowdown depresses the action of inhibitory control centres in the cerebral cortex, so the person becomes “less inhibited” and feels euphoric. 
Alcohol also reduces cognitive capacity – alcohol myopia: short-sightedness in thinking caused by the inability to pay attention to as much information as sober people … drinkers start to concentrate only on those aspects of the situation that stand out (cues), this results in the absence of strong cautionary cues to inhibit risky behaviour – drinkers do not think about the long-term consequences of their actions 
Barbiturates and Tranquilizers
Barbiturates: sleeping pills
Tranquilizers: anti-anxiety drugs such as valium 
These are used as sedatives/relaxants: these depress the nervous system by increasing the activity of GABA 

Stimulants
Stimulants increase neural firing and arouse the nervous system (increasing blood pressure, respiration, heart rate and overall alertness )
Amphetamines
Amphetamines are powerful stimulants: prescribed to reduce appetite and fatigue, to decrease the need for sleep, and reduce depression. 
Increase dopamine and norepinephrine activity
Amphetamine psychosis: schizophrenia-like hallucinations and paranoid delusions
There is a heavy “crash” when users suddenly stop – they may sleep for one or two days, waking up depressed, exhausted and irritable. This occurs because neurons norepinephrine and dopamine supplies have become depleted
(Cyrstal methamphetamine, MDMA)

Cocaine
Cocaine increases the activity of norepinephrine and dopamine, but does so by blocking their reuptake. 

Opiates
Morphine, codeine, heroin 
Have two major effects: provide pain relief and cause mood changes, which may include intense euphoria
Opiates bind to and stimulate receptors normally activated by endorphins (producing pain relief). They also increase dopamine activity 

Hallucinogens
Hallucinogens are powerful mind-altering drugs that produce hallucinations. 
The greatest danger is their unpredictability
LSD: tolerance develops rapidly, but decreases quickly 

Marijuana
Some experts class it as a hallucinogen, some as a sedative and others believe it has its own category
THC: is marijuana’s major active ingredient, it binds to receptors on neurons throughout the brain. 
Why does the brain have specific receptor sites for a “foreign substance” – the brain produces its own THC-like substances called cannabinoids
THC increases GABA (slowing down neural activity and becoming relaxed) and increases dopamine (pleasurable effects) 
Amotivational syndrome: becoming unmotivated and apathetic toward everything 

Hypnosis
Started in the 18th century – Anton Mesmer created the technique of animal magnetism, later named mesmerism. 
James Braid later investigated the fact that mesmerized patients went into “trance” and concluded that it was a state of “nervous sleep” produced by concentrated attention. He renamed it hypnosis after Hypnos, the Greek god of sleep 

Hypnosis is a procedure in which one person is guided by another to respond to suggestions for changes in subjective experience, alterations in perception, sensation, emotion, thought or behaviour. 

Hypnotic susceptibility scales contain a standard series of pass/fail suggestions that are read to the subject after a hypnotic induction. 

Pain Tolerance and Hypnosis
Hypnotherapists need only 11 minutes to hypnotically produce analgesia (absence of pain) in 99 out of 100 dental patients 
Experiments confirm that hypnosis can increase pain tolerance and that this is not due to a placebo effect – hypnosis modifies activity in brain areas involved in processing painful stimuli 

Hypnosis and Memory
Some argue that memory results from voluntary attempts to avoid thinking about certain information and others believe it is caused by an altered state of consciousness that weakens normal memory systems 
Hypnosis does NOT improve memory
Pseudomemories are false memories created during hypnosis by statements or leading suggestions made by the examiner 

Theories of Hypnosis
Dissociation Theories: Hypnosis as Divided Consciousness
Dissociation theory: views hypnosis as an altered state involving a division of consciousness – creates a division of awareness in which the person simultaneously experiences two streams of consciousness that are cut off from each other
One stream responds to the hypnotist’s suggestions, while the second stream remains in the background but is aware of everything that goes on

Social Cognitive Theories: Roles and Expectations
Social cognitive theories: hypnotic experiences result from expectations of people who are motivated to take on the role of being hypnotized
Role theorists emphasize that when people immerse themselves in hypnotic role, their responses are completely “real” (we see what we expect to see)
According to the social cognitive theories of hypnosis behaviour is seen as involuntary because this is what the subject expects, and because attention is focused externally on the hypnotist and the hypnotic suggestion

Chapter Seven: Learning and Adaptation: The Role of Experience
Learning is a process by which experience produces a relatively enduring change in an organism’s behaviour or capabilities 

Habituation and Sensitization
Habituation: a decrease in the strength of response to a repeated stimulus – you do not need to constantly respond to the pressure of clothing on your skin, or the sound of the ventilation system … if an organism responded to every stimulus in its environment, it would rapidly become overwhelmed and exhausted 
Habituation is a simple form of learning that occurs within the central nervous system 

Sensitization: is an increase in the strength of response to a repeated stimulus – with repeated presentation of a loud tone, the startle response increases in intensity (the purpose is to increase responses to a potentially dangerous stimulus) 

CLASSICAL CONDITIONING: Associating one Stimulus with Another
Classical conditioning: an organism learns to associate two stimuli, such that one stimulus comes to produce a response that originally was produced by the other stimulus
Pavlov and Classical Conditioning
Pavlovian conditioning: salivating dog experiment 
Classical conditioning alerts organisms to stimuli that signal the impending arrival of an important event 
Basic Principles
Acquisition: the period during which a response is being learned
Ex. Getting a dog to salivate to a tone, at first the tone will make the dog to perk up its ears but not salivate (the tone at the moment is a neutral stimulus) . If placed food (unconditioned stimulus) in front of dog it causes the dog to salivate (unconditioned response). After several paring trials, the tone becomes the conditioned stimulus and the salivation has become a conditioned response.
	Term
	Abbreviation
	Description
	Example

	Unconditioned Stimulus
	UCS
	A stimulus that innately elicits a response
	Food

	Conditioned Stimulus
	CS
	A stimulus that gains value through learning
	The sight of your favourite restaurant

	Unconditioned Response
	UCR
	A reflexive, unlearned response to an innately important stimulus
	Salivation in response to food

	Conditioned response
	CR
	A response elicited by a stimulus whose importance depends on past learning
	Feeling hungry when you see your favourite restaurant 



Learning usually occurs most quickly with forward short-delay pairing (The CS appears first … no more than 2/3 seconds … and is still present when the UCS appears) 
When pairing the CS and UCS at the same time (simultaneous pairing) produces less rapid conditioning, and learning is the slowest 
Overall, classical conditioning usually is strongest when there are repeated CS-UCS pairings, the UCS is more intense, the sequence involves for ward pairing, and the time interval between the CS and UCS is short 

Extinction and Spontaneous Recovery
If the CS is presented repeatedly in the absence of the UCS, the CR weakens and eventually disappears – this is called extinction and each presentation of the CS without the UCS is called an extinction trial 
The reappearance of a previously extinguished CR after a rest period without new learning trials is called spontaneous recovery 

Generalization and Discrimination
Stimulus generalization: stimuli similar to the initial CS elicit a CR - this serves critical adaptive functions, an animal that ignores the sound of rusling bushes then is attacked by a hidden predator will become alarmed by the sound of rustling bushes in the future
Through stimulus generalization, the animal develops an alarm response to a range of rustling sounds but must be able to discriminate differences between stimuli (learn to distinguish irrelevant sounds) 
Discrimination: is demonstrated when a CR occurs to one stimulus but not to others
Pairing the CS with the UCS combined with pairing similar stimuli with no consequence leads to a narrowing of response to the specific CS and a loss of generalized responses to other similar stimuli 

High-Order Conditioning
High order conditioning: a neutral stimulus becomes a CS after being paired with an already established CS (a higher-order CS produces a CR that is weaker and extinguishes more rapidly than an original CR) 

Thorndike’s Law of Effect
The puzzle box – placing a hungry cat inside the box and put food on the outside, to get to it the cat had to learn how to open the box by the lever
The process is instrumental learning because an organism’s behaviour is instrumental in bringing about certain outcomes
Thorndike proposed the law of effect: in a given situation a response followed by a satisfying consequence will become more likely to occur, and a response followed by an unsatisfying outcome will become less likely to occur 

Skinner’s Analysis of Operant Conditioning
Operant behaviour: a type of learning in which behaviour is influenced by its consequences (an organism operates on its environment in some way; it emits responses that produce certain consequences)
Through OC, organisms learn to increase behaviours that benefit them and reduce behaviours that harm them 
Skinner box – lever on a wall above a small cup, food pellets will automatically drop whenever a rat presses it 

With reinforcement a response is strengthened (increased in the frequency of a response) by an outcome that follows it – the outcome that increases the frequency of a response is called the reinforce
Punishment occurs when a response is weakened by outcomes that follow it – a punisher is a consequence that weakens the behaviour 

ABC’s of Operant Conditioning
Antecedents (A) = stimuli that are present before a behaviour occurs
Behaviours (B) = that the organisms emit
Consequences (C) = that follows the behaviour 
If antecedent stimuli is present (saying sit), and behaviour is emitted (dog sits), THEN consequence will occur (dog getting a treat)
The relations between A and B and between B and C, are called contingencies 

	Classical
	Operant

	Organism learns an association between two stimuli that occurs before behaviour 
	Organism learns an association between behaviour and its consequences. Behaviour changes because of events that occur after it

	Elicited behaviour – the conditioned response is triggered involuntary, almost like a reflex by a stimulus that precedes it 
	Focus on emitted behaviours – in a given situation, the organism generates responses that are under physical control 



Antecedent Conditions
Discriminative stimulus: a signal that a particular response will now produce certain consequences (EX. when you’re hungry you eat, class room bells both set the occasion for us to make certain responses)

Positive Reinforcement: a response is strengthened by the subsequent presentation of a stimulus – the stimulus that follows and strengthens the response is called a positive reinforce
Behaviourists use the term positive reinforcement because it describes how consequences affect behaviour 

Negative Reinforcement: a response is strengthened by the subsequent removal or avoidance of a stimulus – the stimulus that is removed or acoided is called a negative reinforce 

Operant Extinction: the weakling and eventual disappearance of a response because it is no longer reinforced – can provide a good alternative to punishment as a method for reducing undesirable behaviours

Positive Punishment: a response is weakened by the subsequent presentation of a stimulus   
This often produces rapid results
Punishment suppresses behaviour but does not cause the organism to forget how to make the response or provide a different more appropriate response 

Negative Punishment: a response is weakened by the subsequent removal of a stimulus 
Punishment teaches the recipient what NOT to do but does not guarantee that desirable behaviour will appear in its place

Primary and Secondary Consequences
Primary reinforces: stimuli, such as food or water, that an organism naturally finds reinforcing because they satisfy biological needs 
Secondary reinforces: include money, tokens, feedback and grades 

Immediate Versus Delayed Consequences 
Enforcement or punishment that occurs immediately after a behaviour has a stronger effect than when it is delayed
Delay of gratification – the ability to forego an immediate smaller reward for a delayed but more satisfying outcome (ex. spending pay check right away, or saving it?): this develops in the preschool years, young children who display less ability to delay gratification show poorer adjustment and have more difficulty coping with stress and frustration when they become an adolescent

Shaping and Chaining: Taking One Step at a Time
Selective mutism – nothing physically wrong with vocal cords, throat or mouth but still does not talk
Shaping – reinforcing successive approximations toward a final response (also called method of successive approximations)
Chaining – used to develop a sequence (chain) of responses by reinforcing each response with the opportunity to perform the next response

Generalization and Discrimination
Operant generalization – an operant response occurs to a new antecedent stimulus or situation that is similar to the original one (a child touching a burner, he will learn to avoid other burners)
Operant discrimination – an operant response will occur to one antecedent stimulus but not another (children learning to raid the cookie jar when the parents are not in the kitchen)
Discriminative stimuli – the behaviour is said to be under stimulus control when a discriminative stimuli influences a behaviour

Schedules of Reinforcement
Reinforcement comes in different patterns called schedules of reinforcement that have strong and predictable effects on learning, extinction and performance

Continuous reinforcement: every response of a particular type is reinforced 
Partial Reinforcement: only some responses are reinforced 

Ratio schedules: a certain percentage of responses are reinforced (these are based on the number of correct responses
Interval schedule: a certain amount of time must elapse between reinforcements regardless of how many correct responses have occurred (these are based on the passage of time)

Fixed-Ratio Schedule (FR): reinforcement is given after a fixed number of responses 
· Produces high rates of responding
· ALWAYS occurs after a specific/fixed number of responses or time interval
· Often pauses briefly after each reinforcement, perhaps because the next response is never reinforced
· EX. FR-3 means reinforcement will occur after every third response


Variable-Ratio Schedule (VR): reinforcement is given after a variable number of correct responses based on an average 
· Produces a high and steady rate of responding 
· The required number of responses or the time interval varies at random around an average
· There is less pausing after reinforcement 
· Highly resistant to extinction because the organism learns that periods of no payoff eventually are followed by reinforcement 
· Can be physically demanding to the point of exhaustion
· EX. VR-3 schedual means that on average, three responses are required for reinforcement (12 responses, reinforcement might occur after responses 2, 3, 6, and 11)

Fixed-Interval Schedule (FI): the first correct response that occurs after a fixed time interval is reinforced
· EX. FI-3 (minute) after behaviour happens, the next three minutes no matter how many more times the behaviour responds, there will be no further reinforcement – once the minutes have elapsed the next behaviour is reinforced
· You see a pause, followed by an increased responding as the time interval psses and the next reinforcement nears

Variable-Interval Schedule (VI): reinforcement is given for the first response that occurs after a variable time interval 
· Produces a steady response rate
· EX. VI-3 – on average there is a three minute interval between opportunities to obtain reinforcement 

Partial Reinforcement, Learning and Extinction
The best way to promote fast learning and high resistance to extinction is to begin reinforcing the desired behaviour on a continuous schedule until behaviour is well established. Then, shift to a partial (preferably variable) schedule that is gradually made more demanding 

Escape and Avoidance Conditioning
Escape conditioning: organisms learn a response to terminate and aversive stimulus – are acquired and maintained through negative reinforcement
Avoidance conditioning: organism learns a response to completely avoid an aversive stimulus – learn to respond before the aversive stimulus even begins (

Two-factor theory of avoidance learning: classical and operant conditioning are involved in avoidance learning 

BIOLOGY AND LEARNING
Constraints on Classical Conditioning: Learned taste aversions
Conditioned taste aversion: biological preparedness influences learned aversions 
Biological preparedness influences learned aversions (forming taste-illness associations, identifying poisonous/bad food by taste or smell) 

Are We Biologically Prepared to Fear Certain Things?
We fearing things that seem to have evolutionary significance (snakes, spiders, other animals, and dangerous places)
Fear can be conditioned much more easily to some stimuli than to others

Constraints on Operant Conditioning: Animals that won’t “shape up”
Once a particular stimulus came to represent food, animals begin to act as if it were food
Instinctive drift: a conditioned response “drifts back” toward instinctive behaviour 

COGNITION AND LEARNING
Classical conditioning, the CS elicits the CR, in operant conditioning a discriminative stimulus leads to an emitted response 

Insights and Cognitive Maps
Insight: the sudden perception of a useful relationship that helps to solve a problem
Behaviourists argued that such “insight” was merely a combination of previously reinforced and shaped responses 
Cognitive map: a mental representation of a maze lay out – learning does not merely “stamp in” stimulus-response connections … learning provides knowledge and based on knowledge, organisms develop an expectance, a cognitive representation of what leads to what

Cognition in Classical Conditioning
Expectancy model: states that the most important factor in classical conditioning is not how often the CS and the UCS are paired, but how well the CS predicts the appearance of the UCS

Cognition in Operant Conditioning
The Role of Awareness
Organisms develop an awareness/expectancy of the relations between their responses and probable consequences
The concept of awareness implies that the best predictor of behaviour is the perceived contingency, not the actual one
Latent Learning
Latent learning: refers to learning that occurs but is not demonstrated until there is an incentive to perform – we may “learn how” to do something (gain knowledge) but not display that knowledge outwardly (performance) until some future time
Self-evaluation as Reinforces and Punishers
Once we develop self-evaluate standards, our actions can be influenced by external and internal consequences Ex. social norms

Observational Learning: When Others Pave the Way
Observational learning: learning that occurs by observing the behaviour of a model – can be highly adaptive and saves us enormous time and effort, and helps us bypass the potentially time-consuming and dangerous process of trial and error

Bandura’s Social-Cognitive Theory
Social-cognitive theory/social learning theory: emphasizes that people learn by observing the behaviour of models and acquiring the belief that they can produce behaviours to influence events in their lives – four step process:
1. Attention: must pay attention to model’s behaviour
2. Retention: must retain that information in memory
3. Reproduction: must be physically capable of reproducing the model’s behaviour 
4. Motivation: must be motivated to display the behaviour
Self-efficacy: represents people’s belief that they have the capability to perform behaviours that will produce a desired outcome – a key motivational factor in observational learning 
REMINDER: we are more likely to imitate those who are competent, likeable and have higher status/social power

Chapter Eight: Memory
Memory refers to the processes that allow us to record and later retrieve experiences and information

Memory as Information Processing
The mind as a processing system that encodes, stores and retrieves information 

Encoding refers to getting information into the system by translating it into a neural code that your brain processes 
Storage involves retaining information over time
Retrieval is to pull out information from storage when we want to use it 

A Three-Component Model
Memory has three major components:
1. Sensory registers: which detect and briefly hold incoming sensory information
2. Working memory: which processes certain information received from the sensory registers and information retrieved from long-term memory
3. Long-term memory: which stores information for longer periods of time 

Sensory Memory
Sensory memory: holds incoming sensory information just long enough for it to be recognized and is composed of different subsystems:
· Sensory registers: are the initial information processors
· Iconic store: visual sensory register (very brief)
· Echoic store: auditory sensory register (lasts longer than iconic)

Short-Term/Working Memory
Short-term memory: holds the information that we are conscious of at any given time (also known as working memory because it consciously processes, codes and “works on” information) 

Memory Codes
Memory bust be represented by some type of codes such as:
· Visual encoding: mental image
· Phonological encoding: sound
· Motor encoding: patterns of movement
NOTE: the form of a memory code often does not correspond to the form of the original stimulus

Capacity and Duration
Short-term memory can hold only a limited amount of information at a time – most people can hold no more than five to nine meaningful items in short-term memory
Short-term memory is limited in duration as well as capacity

Chunking: combining individual items into larger units of meaning 
Maintenance rehearsal: simple repetition of information (saying out loud or silently a phone number to remember it)
Elaborative rehearsal: involves focusing on the meaning of information/relating it to other things we already know – this is more effective in transferring information into the long-term memory

Putting short-term memory to work
Items that remain on the short-term loading dock long enough will eventually get transferred into the long-term library 
Short-term memory is like a loading platform or holding station for information along the route from sensory to long-term memory 
Working memory: a mental work space, that actively and simultaneously processes different types of information 

One model divides the working memory into four components:
1. Auditory working memory (phonological loop) ex. repeating phone numbers or names
2. Visual-spatial working memory (visuospatial sketchpad): allows us to temporarily store and manipulate images and spatial information ex. Forming mental maps of the route to a destination
3. Episodic buffer provides temporary storage space where information from long-term memory and from the phonological loop and/or visuospatial subsystems can be integrated, manipulated, and made available for conscious awareness ex. Asking a addition question your phonological loop hears the sounds for the numbers, then the visuospatial sketchpad give a mental image of the numbers and to do the task you must retrieve information from the long term memory 
4. Central executive directs the action – it decides how much attention to allocate to mental imagery and auditory rehearsal, calls up info from long-term memory, and integrates the input 

Long-Term Memory
Long-term memory is our vast library of more durable stored memories
Long-term storage capacity essentially is unlimited. Once formed, a long-term memory can endure for up to a life time 

Serial position effect: a U-shaped pattern meaning, that recall is influenced by a word’s position in a series of items – this effect has two components, a primary effect (reflecting the superior recall of early words due to long-term) and the recency effect (representing the superior recall of the most recent words due to short-term) 

Encoding: Entering Information
Effortful and Automatic Processing 
Effortful processing: encoding that is initiated intentionally and requires conscious attention (ex. rehearsing, making lists, taking class notes) 
Automatic processing: encoding that occurs without intention and requires minimal attention (spatial location, sequence and timing of events is often encoded automatically)

Levels of Processing: When Deeper Is Better
Structural encoding: how something (a word) looks
Phonological/phonemic encoding: sounding out the word to yourself then judging whether it matches the sound of another word
Semantic encoding: paying attention to what a word MEANS

According to the levels of processing – the more deeply we process information, the better it will be remembered 

Exposure and Rehearsal
Maintenance rehearsal: simple repetition (most useful for keeping info active in short-term, working memory and may help to transfer some information into long-term)
Elaborative rehearsal: focuses on the meaning of the information 

Hierarchies and Chunking  
Hierarchy takes advantage of the principle that memory is enhanced by associations between concepts 
Chunking refers to combining individual items into a larger unit of meaning 

Mnemonic Devices
Mnemonic devices: any type of memory aid: they do not reduce the amount of raw info, but they recognize info into more meaningful units providing helpful cues to retrieve the info
Ex. hierarchies, chunking, acronyms

Visual Imagery
Information is stored in long-term memory in two forms: verbal codes and non-verbal codes

Dual coding theory: encoding info using both codes enhance memory, because the odds improve that at least one of the codes will be available later to support recall 

Method of loci: an imagery technique (ex. imagine a physical environment with a sequence of distinct landmarks, such as the rooms in a house or places on campus)

Schemas: Our Mental Organizers 
Schema: mental framework – an organized pattern of thought about some aspect of the world 
We form schemas through experience and can strongly influence the way we encode material in memory 

Associative Networks
Memory can be represented as an associative network, massive network of associated ideas and concepts
Priming refers to the activation of one concept by another (Ex. fire truck -> red -> water hose etc.)

Neural Networks
Neural Network: has nodes that are linked to one another, but these nodes are physical in nature and do not contain individual units of infor (each node is more like a small information processing unit) 
In a neural network each concept is represented by a particular pattern or set of nodes that become activated simultaneously (Often called parallel distributed processing models)

Declarative and Procedural Memory 
Declarative memory: factual knowledge and includes two subcategories
· Episodic memory: store of factual knowledge concerning personal experiences (when, where, what happened in the episodes of our lives)
· Semantic memory: general factual knowledge about the world and language 

Procedural memory: reflected in skills and actions
· Skills that are expressed by “doing things” in particular situations
· Classically conditioned responses also reflect procedural memory 

Explicit and Implicit Memory 
Explicit memory: conscious or intentional memory retrival/consciously recognize or recall something
Implicit memory: occurs when memory influences our behaviour without conscious awareness 

Retrieval: Accessing Information
Retrieval Cue: any stimulus (internal or external) that stimulates the activation of information stored in the long-term memory 

The Value of Distinctiveness
Words in the middle of a list usually are recalled less well than those at the beginning or the end of the list – words that stands out 

Flashbulb Memory
Flshbulb memories: recollections that seem so vivid, so clear, that we an picture them as if they were a snapshot of a moment in time (most likely to occur for distinctive, positive or negative events that evoke strong emotional reactions ex. 911)

Context, State, and Mood Effects on Memory
Encoding specificity principle: states that memory is enhanced when conditions present during retrieval match those that were present during encoding 

Context-Dependent Memory: Returning to the Scene
Context-dependent memory: typically easier to remember something in the same environment that it was acquired (sights and sounds may trigger memories)

State-Dependent Memory: Arousal, Drugs, and Mood
State-dependent memory: proposes that our ability to retrieve information is greater when our internal state at the time of retrival matches our original state during learning
Mood-congruent recall: we tend to recall info or events that are congruent with our current mood

Forgetting
Forgetting occurs more rapidly at first, and more slowly as time passes 

Encoding Failure
Failing to encode is deeply because we turn our attention to something else

Decay of the Memory Trace
Decay theory: proposed that with time and disuse the physical memory trace in the nervous system fades away

Interference, Retrieval Failure, and Tip-of-the-Tongue
Interference theory: we forget information because other items in long-term memory impair our ability to retrieve

Proactive Interference: occurs when material learned in the past interferes with recall of newer material 
Retroactive Interference: occurs in the opposite direction – newly acquire info interferes with the ability to recall info learned at an earlier stage

Retrieval failure can occur when we have too many retrieval cues or the cues may be too weak 

“tip-of-the-tongue” seem to be an illusion 

Motivated Forgetting
Repression: may protect us by blocking the recall of anxiety-arousing memories

Amnesia
Retrograde amnesia: memory loss for events that occurred prior to the onset of amnesia
Anterograde amnesia: refers to memory loss for events that occur after the initial onset of amnesia 

Dementia and Alzheimer’s Disease
Dementia: impaired memory and other cognitive defects that accompany brain degeneration and interfere with normal functioning – can occur at any point in life 

AD: is a progressive brain disorder that is most common cause of dementia among adults over the age of 65 (initially attacks subcortical temporal lobe regions [help convert short to long-term memories], areas near the hippocampus and then the hippocampus itself)
Patients of AD have an abnormal amount of plaques (clumps of protein fragments that build up on the outside of neurons) and tangles (fibres that get twisted and wound together with neurons) in their brain
AD disrupts many neurotransmitter systems especially the acetylcholine system
Late onset AD have identified a gene called ApoE as a major risk factor 

Infantile (childhood) Amnesia 
What causes? 
· Brain regions that encode long-term episodic memories are still immature in the first years after birth 
· We do not encode our earliest experiences deeply and fail to form a rich retrieval cues for them 
· Infants lack a clear self-concept and do not have a personal form of reference around which to organize rich memories 

Prospective Memory
Prospective memory: concerns remembering to perform an activity in the future (the frontal lobe appears to be involved in this type of memory)

Memory Distortion and Schemas
Bartlett found that the longer the time interval between the reading and retelling of the story, the more the story changed to fit English culture – he also believed that people have generalized ideas (schemas) about how events happen and that they use these ideas to organize and reconstruct their memories 

The Misinformation Effect 
Misinformation effect: the distortion of a memory by misleading post-event information

Confusing the Source
Misinformation effects also occur because of source confusion, our tendency to recall something or recognize it as familiar, but forget where we encounter it

The Biology of Memory
Engram: the physical “memory trace” 
RNA might be a chemical engram, a memory molecule that stored experiences

Sensory and Working Memory
Sensory memory depends on our visual, auditory, and other sensory systems to detect stimulus information, transform it into neural codes and send it to the brain, where sensory areas of the cerebral cortex initially process it. 
Working memory becomes involved in different types of tasks – remembering a persons name and face, recalling a list of numbers, learning a concept in your text book – cortical net works located in dif. Lobes of the brain become more active

The frontal lobes – especially the prefrontal cortex – play key roles in working memory

Long-term Memory
Declarative Memory
The hippocampus and its adjacent tissue help to encode and retrieve long-term declarative memories  - helps to gradually convert short-term into permanent ones

Memory consolidation: gradual binding process – components of an experience are processed initially in different regions of the cortex then gradually bound together in the hippocampus  

Memory formation can also occur in:
· The thalamus (brain’s major sensory relay station): can impair both the encoding of new memories and the retrieval of old ones 
· The amygdala (encodes emotionally arousing aspects of stimuli): helping us form long-term memories for events that stir our emotions

Procedural Memory
[bookmark: _GoBack]Cerebellum plays an important role in forming procedural memories  





Stimuli is recieved by sensory receptors


Receptors translate stimulus properties into nerve impulses (transdution)


Stimulus feautres are reconstructed into neural representation


Neural representation is compared with perviously stored information in brain


Matching process results in recognition and interpretation of stimuli


Feature detectors analyze stimulus feautres
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